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TITLES  OP  HONOUR  are  words  or  phrases  which  cer- 
tain persons  are  entitled  to  claim  as  their  right,  in  con- 
sequence of  certain  dignities  bein^  inherent  in  them. 
They  var3r  in  a  manner  corresponding^  to  the  variety  of 
the  dignities,  or,  in  other  words,  with  the  rank  of  the  pos- 
sessor. Thus  Emperor,  King,  Czar,  Prince,  are  titles  of 
honour,  and  the  possessors  of  the  high  dignities  represented 
by  these  words  are,  by  the  common  consent  of  the  civilized 
world,  entitled  to  be  so  denominated,  and  to  be  addressed 
by  such  terms  as  Your  Majesty  and  Your  Royal  Highness. 
These  are  the  terms  used  in  England,  and  the  phrases  in 
use  in  other  countries  of  Europe  do  not  much  difPer  from 
them.  In  fact  one  European  nation  seems  to  have  bor- 
rowed from  another,  or  all  to  have  taken  their  titles  of 
honour  for  this  exalted  rank  from  a  common  original ;  so 
that  little  of  the  peculiar  genius  of  the  European  nations 
can  be  traced  in  the  terms  by  which  they  show  their 
respect  for  the  persons  of  highest  dignity,  oxii  it  is  dif- 
ferent when  we  come  to  compare  them  with  the  Oriental 
nations.  In  those  seats  of  antient  civilization  the  most 
extravagant  terms  of  compliment  are  in  use,  and  a  little 
sovereign  of  a  wandering  tribe  rejoices  in  titles  of  honour 
numerous  and  inflated  in  the  highest  degree.  In  the  series 
of  Roman  emperors,  the  word  Caesar,  originally  the  name 
of  a  family,  became  a  title  of  honour ;  Augustus  was  ano- 
ther ;  and  Pater  Patris  a  third. 

The  five  orders  of  nobility  in  England  are  distin- 
guished by  the  titles  of  honour,  Duke,  Mari^uis,  Earl, 
Viscount,  and  Baron  :  and  the  persons  in  whom  the 
dignity  of  the  peerage  inheres  are  entitled  to  be  de- 
signated bv  these  words  ;  and  if  in  any  legal  proceedings 
they  should  be  otherwise  designated,  there  would  be  a 
misnomer  by  which  the  proceedings  would  be  vitiated,  just 
as  when  a  private  person  is  wrongly  described  in  an  indict- 
ment ;  that  is,  the  law  or  the  custom  of  the  realm 
guarantees  to  them  the  possession  of  these  terms  of  honour, 
as  it  does  of  the  dignities  to  which  they  correspond.  They 
are  also  entitled  to  be  addressed  by  such  phrases  as  My 
Lord,  My  Lord  Marquis,  My  Lord  Duke,  and  they  have 
usually  prefixed  to  their  titles,  properly  so  called,  certain 
phrases,  as  High  and  Mighty  Prince,  Most  Noble,  Ri^ht 
Honourable,  var3ring  with  the  kind  and  degree  of  the  dig- 
nity possessed  by  them.  The  other  members  of  the  fami- 
lies of  peers  have  also  their  titles  of  honour.  Thus  the 
lady  of  a  peer  has  rank  and  titles  corresponding  with  those 
of  the  husband.  All  the  sons  and  daughters  of  peers  are 
Honoiutible,  but  the  daughters  of  *  earls  and  peers  of  a 
higher  dignity  are  entitled  to  the  distinction  of  being 
called  Lady,  and  the  younger  sons  of  dukes  and  marquises 
are  by  custom  addressed  as  My  Lord. 

The  orders  of  nobility  in  other  European  countries  differ 
little  from  our  own.  They  have  their  Dukes,  Marquises, 
Counts,  Viscounts,  and  Barons.  We  cannot  enter  into  the 
nice  distinctions  in  the  dignities  of  foreign  nations,  or  in 
the  titles  of  honour  which  correspond  to  them. 

Another  dignity  which  brings  with  it  the  right  to  a  title 
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of  honour  is  that  of  knighthood.  This  dignity  is  of  very 
antient  origin,  and,  in  the  form  in  which  we  now  see  it, 
may  be  traced  far  into  the  depths  of  the  middle  ages,  if  it 
be  not,  as  some  suppose,  a  continuation  of  the  Equites  of 
Rome.  Persons  on  whom  this  honour  is  conferred  take 
rank  above  the  gentlemen  and  esquires,  and  are  entitled 
to  the  prefix  Sir  to  their  former  name  and  surname.  Their 
wives  also  are  entitled  to  prefix  the  word  Dame,  and  to  be 
addressed  by  the  compellation  Your  Ladyship  or  My  Lady. 
The  Knights  of  particular  Oixlers,  as  of  the  Garter,  the 
Thistle,  St.  Patrick,  the  Bath,  are  a  kind  of  select  number 
of  the  body  of  the  knighthood,  and  the  name  of  the  Order 
to  which  they  belong  is  ordinarily  used  by  and  of  them, 
and  thus  becomes  of  the  nature  of  a  title  of  honour.  The 
Bannerets  of  former  ages  were  a  class  of  knights  superior 
to  the  ordinary  knight-bachelor,  forming  in  fact  an  Order 
intermediate  between  the  knight,  in  its  ordinary  sense,  and 
the  baron.  The  Baronet,  which  is  <}uite  a  new  dignity, 
not  having  been  known  before  the  reign  of  James  1 ,  has, 
besides  its  name,  which  is  placed  after  the  name  and  sur- 
name of  the  person  spoken  of,  the  privilege  of  prefixing 
Sir ;  and  their  wives  are  entitled  to  tne  prefix  of  Dame,  and 
to  be  addressed  as  My  Lady  and  Your  Ladyship. 

Besides  these,  there  are  the  ecclesiastical  dignities  of 
Bishop  and  Archbishop,  which  bring  with  them  the  right 
to  certain  titles  of  honour  besides  the  phrases  by  which  the 
dignity  itself  is  designated.  And  custom  seems  to  have 
sanctioned  the  claim  of  the  persons  who  possess  inferior 
dignities  in  the  church  to  certain  honourable  titles  or 
compellations,  and  it  is  usual  to  bestow  on  all  persons  who 
are  admitted  into  the  clerical  order  the  title  of  Reverend.*" 

There  are  also  academical  distinctions  which  are  of  the 
nature  of  titles  of  honour,  although  they  are  not  usually 
considered  to  fall  under  the  denomination.  Municipal 
offices  have  also  titles  accompanjdng  them ;  and  in  the 
law  there  are  very  eminent  offices  the  names  of  which  be- 
come titles  of  honour  to  the  possessors  of  them,  and  which 
bring  with  them  the  right  to  certain  terms  of  distinction. 

All  titles  of  honour  appear  to  have  been  originally 
names  of  office.  The  earl  in  England  had  in  former  ages 
substantial  duties  to  perform  in  his  county,  as  the 
sheriff  (the  Vice-Comes  or  Vice-Earl)  has  now;  but  the  ^ 
name  has  remained  now  that  the  peculiar  duties  are  gone,  ^ 
and  so  it  is  with  respect  to  other  dignities.  The  emperor 
or  king,  the  highest  dignity  known  in  Europe,  still  per- 
forms the  duties  which  originally  belonged  to  the  office,  or 
at  least  the  most  important  of  them,  as  well  as  enjgys  the 
rank,  dignity,  and  honours ;  and  on  the  Continent  there 
are  dukes  and  earls  who  have  still  an  important  political 
character. 

Some  of  these  dignities  and  the  titles  correspondent 
to  them  are  hereditary.  So  were  the  eminent  offices 
which  they  designate  in  the  remote  ages,  when  there  were 
duties  to  be  performed.  Hence  hereditary  titles. 
*  The  distinction  which  the  possession  of  titles  of 
honour  gives  in  society  has  always  made  them  objects  of 
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ambition;  and  it  may  be  questioned  whether,  as  far  as 
there  has  been  any  feeling  in  operation  besides  that  of  a 
sense  of  duty,  the  great  exertions  which  are  made  in  the 
sei-vice  of  the  country  are  not  stimulated  less  by  the  ex- 
pectation of  pecuniary  reward,  than  by  the  hope  of  receiv- 
ing one  of  these  titles  of  honour  which  shall  descend  to  a 
man's  posterity.  They  cost  nothing ;  and  hence  it  is  that 
titles  of  honour  have  been  called  '  the  cheap  defence  of 
nations.' 

Whoever  wishes  to  study  this  subject  in  all  its  details 
will  do  well  to  resort  to  two  ^eat  works  ;  one,  the  late 
*  Reports  of  the  Lords'  Committees  on  the  dignity  of  the 
Peerage;'  tlie  other,  the  large  treatise  on  '  Titles  of 
'Honour,'  by  the  learned  Selden.  The  latter  was  first 
printed  in4to.,  1614 ;  again,with  large  additions,  folio,  1631. 

TITMICE,  Paridce,  a  natural  family  of  Perching 
Birds.     [Insessores.] 

Linnaeus,  in  his  last  edition  of  the  Sustema  Naturtp^  placed 
the  genus  Parus  between  Pipra  and  Hirundoj  in  his  order 
Passeres, 

Latham  arranges  it  also  at  the  end  of  the  same  order. 

Pennant  too  gives  it  a  place  in  the  Passerine  section, 
between  the  Warblers  and  the  Swallows. 

M.  de  Lac^p^de  places  it  immediately  before  the  Larks  ; 
M.  Dum6ril  in  the  eighth  family  of  the  Passeres  (Subu- 
lirostresj  or  Rar>hioramphes\  in  company  with  the  Mana- 
kins.  Larks,  and  Bee-fins;  M.  Meyer,  in  the  third  suborder 
(Subulate)  of  his  fifih  order  {Osdines),  between  Alauda  and 
Regulus ;  llli^er,  at  the  head  of  the  Poiserini,  among  the 
Ambulatores^  immediately  before  Alauda ;  Cuvier,  among 
the  Conirostres^  directly  after  the  Larks ;  Vieillot,  in  the 
family  oi  /Egithalesin  the  tribe  Anisodactyli;  Temminck, 
iti  the  order  Granivoresy  between  the  Larks  and  Buntings ; 
and  Latreille  in  the  family  ConirosireSy  also  between  the 
Larks  and  the  Buntings.  Selby  arranges  it  between  the 
same  two  forms. 

Mr.  Vigors  places  the  genus  Parui  among  the  Pipridtp, 
in  his  order  Dentirostrbs.  In  his  paper  On  the  Natural 
Affinities  that  connect  the  Orders  and  Families  qf  Birds^* 
he  remarks  that  the  true  Wrens  of  the  SylviadtB,  a  family 
which  in  his  arrangement  immediately  precedes  the 
PxpRiDA,  display  in  their  general  appearance  and  habits  so 
close  a  similaiity  to  Parus^  Linn.,  the  Titmouse  of  our 
naturalists,  that  we  may  at  onee  acknowledge  the  affinity 
between  the  latter  family  and  that  of  Pipridee,  upon  which 
he  enters  by  means  of  the  Pari.  •  A«d  who  is  there,*  he 
aaks,  '  that  has  not  been  attracted  by  the  interesting  man- 
ners of  both  these  familiar  visitors  of  our  domestic  hauntsi 
and  at  the  same  time  has  not  been  struck  with  their  resem- 
blance?' The  Penduline  Titmouse^  Parus  pendulinus^ 
Linn.,  with  its  bill  longer  and  more  slfender  than  that  of 
the  Pari  in  general,  seems  to  him  to  be  the  connecting 
link  between  the  families.  That  species,  he  observes,  is 
immediately  met  by  the  genus  Tyrannulus  of  M.  Vieillot, 
which  in  the  name  of  Roitelet  Mesange  (Titmouse- Wren), 
confeiTed  by  Buffbn  on  the  American  species  of  which  it 
is  composed,  happily  illusfratea  the  affinity  which  he  has 
pointed  out*  It  is  {^easing,  he  remarks,  to  trace  in 
groups  which  bear  a  general  affinity  to  each  other  in  thcvir 
more  essential  characters,  an  affinity  also  in  iei«  consequen* 
tial  partioulars,  and  he  calls  attention  to  the  fact  that  this 
is  the  case  in  the  c(hiterminous  groups  of  fVrens  and  Tit- 
mice  with  respect  to  their  mode  of  nidification;  for  the 
greater  portion  of  both  make  their  nests  in  holes  of  trees, 
but  those  poups  which  most  nearly  approach  each  other, 
▼iz.,  Regutas,  Tyrannulus,  and  Parus  pendulinw,  suspend 
thein  from  the  branches,  leaving  the  orifice  at  the  <ientre, 
and  interlaj3ing  the  materials  of  which  it  is  composed  with 
^  corresponding  ingenuity  and  elegance.  Mr.  Vigors  goes 
on  to  remind  his  readers  that  the  affinity  between  these 
birds  has  been  acknowledged  by  scientific  as  well  as  by  com- 
mon obsenrera ;  and  yet  the  former  have  generally  ranked 
the  Pari  in  a  different  tribe,  and  some  indeed  have  even 
arranged  them  in  a  different  order  from  the  Sylviada?,  in 
consequence  of  their  more  conical  bill  and  the  absence  of 
the  mandibular  notch.  A  rigid  deference  to  those  parti- 
culars which  form  the  characteristics  of  the  conterminous 
subdivisions  would,  he  admits,  certainly  exclude  the  Pari 
from  the  tribe  of  Dentirostres  ;  but  the  nature  of  their  food, 
which  eoinsists  chiefly  of  insects,  and  the  similarity  of  their 
habits,  give  them,  he  thinks,  a  more  natural  connection 
^th  the  families  among  which  he  has  placed  tiiem,  than 
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with  the  hard-billed  and  granivorous  birds,  where  they  are 
generally  stationed.  *  Here,'  says  Mr.  Vigors  in  continua- 
tion, 'it  may  also  be  ob8er\'ed  that  they  form  part  of  one 
of  the  extreme  families  of  the  tribe,  and  are  immediately 
connected  with  a  group  of  the  preceding  family  of  the 
Sylviada*,  which  passes  on  to  the  Uonirostres,  the  succeed- 
ing subdivision  of  the  order.  They  thus  are  brought  into 
contact  with  the  tribe  to  which  the  strength  and  the  coni- 
cal structure  of  their  bill  indicates  a  conlormity ;  while  at 
the  same  time  they  maintain  their  station  among  the 
groups  where  their  manners  and  general  economy  would 
naturally  place  them.  The  Pari,  which  thus  introduce  us 
into  the  preseht  ikmily,  lead  us  on  to  the  more  typical 
groups  of  the  Linnean  PiprtSj  with  which  they  bear  an  ac- 
knowledged affinity  in  manners  and  general  appearance. 
The  genus  Pardalotus,  Vieill.,  which  is  the  representative 
of  the  latter  group  in  Australasia,  appears  to  connect  these 
two  allied  groups  of  the  Old  and  the  New  World,  by 
exhibiting  the  n^rfy  divided  foot  of  the  one,  and  the  par- 
tially curved  bill  of  the  other.  Here  come  in  the  Rupicola, 
Brifts.,  lind  PBiBAlvkA,  Vieill.  And  here,  as  I  have  already 
observed,  when  speaking  of  the  Thrushes  [Merulid-k,  vol. 
XV.,  p.  121],  I  apprehend  that  all  those  groups  will  be 
found  to  assemble,  which,  connected  with  Ampelis,  Linn., 
are  generally  denominated  Berry-eaters  and  Chatterers ; 
such  as  Bombycilla,  BrisS.,  the  true  Amvelis  of  authors, 
Casmarhinchus,  Temm.,  and  Proc7iias,  111.  To  these  the 
genus  Querula  of  M.  Vieillot  may,  I  think,  be  added.  This 
group,  the  type  of  which  is  the  Muscicapa  rubricollis  of 
Gmelin,  is  strongly  allied  by  its  bill  to  tlie  foregoiue:  ge- 
nera, while  its  habits  equally  ally  it  to  the  family  of  Mus- 
ciCAPiDiE,  which  follows.  Tlie  interval  between  the  present 
groups  and  those  of  the  Pari,  where  we  entered  on  the 
family,  appears  to  be  filled  up  by  a  race  of  birds  peculiar 
to  New  Holland,  and  hitherto  uncharacterized,  of  which 
the  Muscicapa  pectoralis.  Lath.,  is  the  type.  These, 
uniting  many  external  characters,  at  least,  both  of  the 
Berry-eaters  and  Fly-catchers,  exhibit  also  in  general  ap- 
pearance a  considerable  resemblance  to  the  Pari,  and  wul 
be  found,  I  conjecture,  to  be  the  connecting  bond  between 
all  these  groups.  The  affinity  between  this  last  family  of 
the  tribe  and  the  Muscicapid^,  which  first  met  our  atten- 
tion as  we  entered  it,  has  already  been  observed  when  t 
rke  of  the  separation  of  the  broad-billed  Chatterers  from 
Thrushes.  And  thus  equally,  as  in  the  former  tribe, 
we  may  recognise  the  completion  of  a  circular  succession 
of  affinities  between  all  the  families  of  the  Dentirostres.'' 

The  unchai-acterized  group  above  alluded  to  was  after- 
wards formed  into  the  genus  Pachycephala,  Sw. 

Mr.  Swainson  {Classification  of  Birds)  enters  among  the 
Titmice  by  the  American  genus  Seiurus,  rem aik able  for 
the  motion  of  its  tail.  One  species,  Seiurus  aquaticus, 
Sw.,  frequents  the  sides  of  sti-earas  and  runs  upon  the 
ground,  whilst  another,  S.  aurocapillus,  Sw.,  is,  he  observes, 
confined  to  damp  woods  and  runs  along  the  low  branches 
of  trees.  Here  Kfr.  Swainson  sees  a  change  of  economy, 
which,  he  says,  plainly  shows  that  nature  has  assumed  a 
new  form  ;  and  as  the  habit  of  running  along  branches  of 
trees  is  the  chief  faculty  of  the  Scansonal  birds,  or  of  their 
representatives,  so,  he  remaiks,  we  may  suppose  that  the 
group  next  In  succession  to  the  Motacillince  would  possc.':>s 
something  of  the  same  characters.  These  he  finds  mani- 
fested in  the  genus  Accentor,  and  he  adverts  to  an  unpub- 
lished notice  which  he  heard  read  at  a  meeting  of  the 
Linnean  Society  of  London,  relating  to  the  habits  of  an 
Accentor  which  was  killed  near  one  of  the  public  buildintrs 
at  Oxford}  and  which  was  seen  to  climb  so  adroitly  rcund 
the  steep  abutments  of  those  buildmgs  as  to  baffie  for  a 
considerable  time  the  aim  of  the  person  who  shot  it.  He 
also  states  that  he  has  seen  the  common  Hedgc-spaiTow 
frequently  hop  along  the  whole  length  of  a  strong  oblique 
branch,  pecking  into  the  crevices  ot  the  bark  so  as  to  re* 
mind  the  observer  of  a  scansoiial  creeper,  or  oi  a  Wood- 
pecker: and  he  makes  the  Titmice  a  subfamily  of  the 
Sylviad.e,  with  the  genera  and  subgenera  which  will  be 
found  in  that  article.   [Vol.  xxiii.,  p.  441.] 

He  remarks  that  this  subfamily  may  be  said  to  com- 
mence with  the  genus  Accentor,  which  stands  at  the  con- 
fines of  that  group  which  contains  the  most  scansoiial 
warblers  in  the  family  of  the  Sylviada»  '  The  shoi-t, 
stout,  and  nearly  conic  bills  of  these  active  little  climbeis,' 
says  Mr.  Swainson,  *  are  admirably  adapted  for  pecking 
into  the  bark  of  buds,  and  thus  extracting  the  small  U3fi6cts 
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that  there  lie  concealed.'    Of  the  five  types  of  form,  or 
subgenera,  proper  to  the  genus  Parus,  that  which  Mr. 
Swainson  formerly  named  Parisoma  is,  he  thinks,  the  con- 
necting link  to  Accentor,    It  is,  he  observes,  one  of  those 
small  birds  of  South  Africa  figured  by  Le  Vaillant,  but  of 
which  the  greater  part  are  known  only  by  his  plates :    the 
four  othere  are  composed  of  the  ordinary  or  typical  Tit- 
mice {Parus\  the  Hangnest  Titmice  {^githalus,  Vig.), 
the  Brazilian  Titmice  {Hylophilus^  Temm.),  and  yEgithnia^ 
Vieill.      Parus  and  /Egilhalus^  he  remarks,  are  distin- 
guished by  their  conic,  sharp-pointed,  and  entire  bills, 
while  the  three  aberrant  types  have  that  organ  notched ; 
but  he  points  out  that  in  all  five  the  feet,  so  constantly 
employed  in  the  great  exertion  of  climbing,  are  particu- 
larly strong  and  muscular ;    and  that  the   nind-toe  also, 
upon  which  all  climbing  birds  depend  so  much  for  as- 
sistance, is  large  and  powerAil.     *  The  discovery  of  the 
five  subgenera  of  ParuSy  says  Mr.  Swainson  in  continua- 
tion, '  independent  of  the  verification  they  afford  by  their 
perfect  analogy  to  the  correctness  of  the  corresponding 
types  of  the  genus  Sylvicola,  subsequently  detailed,  is  of 
much  importance,  since  this  discovery  enables  us  to  prove, 
beyond  all  reasonable  doubt,  that  neither  the  long-tailed 
nor  the  bearded  tits  {Parut  caudaiw  and.  biarmicus)  are 
types  either  of  genera  or  subgenera.    We  have  already 
alluded  to  the  station,  in  which,  after  the  most  minute 
analysis,  we  have  placed  the  Parus  biarmicus^*  which  ib 
only  an  aberrant  species  of  the  restricted  subgenus  Parus, 
as  the  latter  now  stands :  from  this  bird  always  living  in 
the  vicinity  of  water,  it  becomes  that  species  which  repre- 
sents the  natatorial  type ;  while  in  the  greatly  developed 
tail  of  Parifs  eaudatus  it  is  easy  to  perceive  another  aber- 
rant speeies  typifying  the  Rasores,    We  have  repeatedly 
remarked  that  groups  preeminently  tj^pical  in  their  own 
circle,  almost  invariably  present  us  with  these  variations 
in  the  form  of  their  aberrant  species.     The  restricted 
genus  Paru^  is  precisely  of  this  description :  it  is  the  pre* 
eminent  type  of  an  entire  subfamily;    and  hence,  'ike 
Corvus,  Laniust  Sylvia,  and  a  gp^eat  number  of  other  genera 
holding  the  iame  rank  in  their  own  circles,  it  contains  a 
greater  variety  of  modifications  in  the  form  of  its  species 
than  genera  which  are  not  preeminently  typical.     The 
whole  of  the  subgenera  of  Parus  are  distinguished  from 
those  of  Sylvicola  by  characters  the  most  simple  and  beau« 
tiful.    Th£y  all  have  that  peculiar  strength  of  foot  so  con- 
spicuous in  our  native  emmples,  and  their  wings  are  inva- 
riably rounded ;  that  is  to  say,  the  first  quill  is  short,  and 
the  second  and  thii*d  so  graduated  that  the  fourth  becomes 
the  longest.    The  bill  also  is  short  and  thick*  generally 
more  or  less  conic,  and  somfftimes  (as  in  the  types)  very 
stiong :  the  upper  mandible  may  be  said  to  b#  entire,  lor 
in  the  only  genus  (Pari*omff)  which  has  the  culmeo  arched, 
the  notch  is  so  small  that  it  may  be  termed  obsoleti^.'  Mr. 
Swainson  then  remarks  that  we  are  thus  enabled  to  dis- 
tin^ish  the  whole  from  the  neighbouring  group,  Sylvicola, 
which  he  then  enters  upon. 

Notwithstanding  the  discovery  here  claimed,  and  th6 
assumed  proof  that  neither  the  Long-tailed  nor  the 
Bearded  Tits  are  tvpes  either  of  genera  or  subgenera,  we 
shall  presently  fina  that  ornithologists,  in  their  publica- 
tions subsequent  to  that  of  Mr.  Swainson,  are  not  convinced ; 
but,  on  the  contrary,  still  regard  these  two  interesting 
forms  as  generic  types. 

Mr.  Yarrell  places  the  Parid^s,  or  Thie  Tits,  between  the 
Warblers,  Sylviadcp^  and  the  AmpelieUp,  the  latter  being 
represented  "by  the  Bohemian  Waxwing.     [Bombycilla.] 

The  Priwje  of  Canino  {Birds  of  Europe  and  North  Ame- 
rica, 1838)  arranges  the  Parinof  as  the  seventh  subfamily 
of  the  TurdidiB,  placini(  it  bftween  th«  Motacillitue  (Wag- 
tails) and  the  Sylvicoltna.  The  following  genera  are  in- 
cluded by  the  Prince  under  the  Parinm : — 

Regulus,  "R^y  {Wren,  including  Gold-Crests);  Parus, 
Linn. ;  Mecistura,  Leach  (Paroides,  Brehm, — Long-tailed 
Titmouse) ;  Calamophilus^  Leai;h  (Mystaeinus,  Brehm — 
Bearded  Titmouse) ;  jEgithalus,  Vig,  (Pendulinus,  Cuv.— 
Penduline  Titmouse), 

Mr.  G.  R.  Gray  {List  of  the  Genera  of  Birds,  1841) 
makes  the  Parinee  the  fifth  subfamily  of  his  Luscinid^e, 
and  places  it  between  the  Accentorincs  and  the  Sylvico- 
littte :  the  Parince,  according  to  him,  consist  of  the  fol- 
lowing genera: — 

/Egithalus,  Vig. ;   Melanochlora,  Less. ;  Parus^  Linn. ; 
•  « GhiaUlAtkm  of  Anhnals/  pp.  S70.  STl. 


Megi8tina,VML\\.'^  Turannulus,  V\m. ;  Sphenostoma, 
Gould ;  Calamophtlus,  Leach ;  Orites,  Maehr  {Mecistura, 
Leach ;  Panoides,  Brehm — Long-tailed  Titmouse)  ;  Pari- 
soma,Bvr.',  Psaltria,'£emm,\  ^githina,  TitiWr,  Hylo- 
philus,  Temm. 

in  this  article  we  shall  confine  ourselves  to  those  cognate 
forms  which  are  vernacularly  known  as  Titmice. 

EUSOPBAN  TiTUXCB. 

The  following  species  are  found  in  Europe : — 

The  Great  Tit,  Parus  major  f  the  Sombre  Tit,  Parv* 
lugubris;  iYi&  ^hensiXi  Tit,  Parus  Sibericus;  theToupet 
Tit,  Parus  bicolor;  the  Azure  Tit,  Parus  cyaneus;  the 
Blue  Tit,  Parus  ccfrulc-us;  the  Coal  Tit.  Parus  ater;  the 
Marsh  Tit,  Parus  palustris ;  the  Crested  Tit,  Parus  cris- 
tatus;  the  Long-tailed  Tit,  Parus  eaudatus  of  authors 
(genus  Orites)  /  the  Bearded  Tit,  Parus  biarmicus  (genus 
Calamophiius) ;  the  Penduline  Tit,  Parus  pendulinus  of 
authors  (genus  ^githalus). 

Of  these,  the  Great  Tit,  the  Blue  Tit,  the  Crested  Tit, 
the  Coal  Tit,  the  Marsh  Tit,  the  Long-tailed  Tit,  and  the 
Bearded  Tit  are  Biitish. 

There  is  little  doubt  that  the  Tits  are  the  Alyi0a\oi 
{yEgithali)  of  Aristotle.  TTie  Great  Tit,  th«  Long-tailed 
Tit,  and  the  Blue  Tit  are  referred  by  Belon  to  the  aiyiOaXSc, 
the  atyiOoXoc  mpoc,  and  the  rpiroc  aiyiBaX^  of  that  author, 
and,  we  think,  with  good  reason. 

The  Great  Tit,  the  Blue  Tit.  the  CoaJ  Tit,  and  the  Marah 
Tit  are  too  well  known  to  require  description;  but  a 
sketch  of  their  habits  may  pot  be  unacceptable.  White, 
speaking  of  the  English  Tit,  says : — ^  Every  species  of  tit- 
mouse winters  with  us :  they  have  what  I  call  a  kind  of 
intermadiata  bijl  between  the  hard  and  the  soft,  between 
the  LinnoBan  genera  of  PHn^illa  and  Motacilla.  One 
species  alone  spends  its  whole  time  in  the  woods  and  fields, 
never  retreating  for  succour  in  the  severest  seasons  to 
houses  and  neighbourhoods;*  and  that  is  the  delicate 
Long-tailed  Titmouse,  which  is  almost  as  minute  as  the 
Golden-crowned  Wren ;  but  the  Blue  Titmouse  or  Nun 
{Parus  MBTulsus),  the  Coal-Titmouse  {Parus  ater),  the 
Great  Black-headed  Titmouse  {Fringilla^o),  and  the  Marsh 
Titmouse  {Parus palustrts),  all  resort  at  times  to  buildings, 
and  in  hard  weather  particularly.  The  Great  Titmouse, 
driven  by  stress  of  weather,  much  frequents  houses ;  and, 
in  deep  snows,  I  have  seen  this  bird,  while  it  bung  with 
its  back  downwards  (to  my  no  small  delight  and  admira- 
tion))  draw  straws  lengthwise  from  out  the  eaves  of  thatched 
houses,  in  order  to  pull  out  the  flies  that  were  concealed 
between  them,  and  that  in  such  numbers  that  they  quite 
defaced  the  thatch,  and  gave  it  a  ragged  appearance. 
The  Blue  Titmouse,  or  Nun,  is  a  great  frequenter  of  house?, 
and  a  general  devourer.  Besides  insects,  it  is  very  fond 
of  flesh ;  for  it  frequently  picks  bones  on  dunghills :  it  is  a 
vast  admirer  of  suet,  and  naunts  butchers*  shop.  VHien 
a  boy,  I  have  known  twenty  in  a  morning  caught  with 
snap  mouse-traps  l>aited  with  tallow  or  suet.  It  will  also 
pick  holes  in  apples  left  on  the  ground,  and  be  well  enter- 
tained with  the  seeds  on  the  head  of  a  sun-flower.  The 
Blue,  Marsh,  and  Great  Titmice  will,  in  veiy  severe  weather, 
cany  away  barley  and  oat  straws  from  the  sides  of  ricks.' 
{Selborne.) 

We  can  confirm,  if  confirmation  were  needed,  the  ac- 
count of  this  admirable  observer  relative  to  the  straw- 
cKfraoting  labours  of  the  Great  Tit.  The  thatch  of  a  root- 
house  in  Gloucestershire  was  nearly  destroyed  by  those 
fly«seekefB :  but  they  have  more  to  answer  for  than  fly- 
catching;  they  are  small-bird  murderers,  and  freauently 
kill  theif  victims  by  repeated  blows  on  the  head  witn  their 
stTong,  sharp,  and  nard  beak,  for  the  sake  of  feasting  on 
the  brains. 

The  Great  Tit,  without  any  compass  to  speak  of,  i^  a 
songster,  not  unadmired  by  some  for  its  few  but  lively 
notes  heralding  the  spring  early  in  February.  The  qua- 
train in  the  Portraits  d'Oyseaux  is  loud  in  its  praise : — 

*-  Au  temp*  d'Autoone  il  y  a  4m  mcanogett, 
jjn  gmnd  loison,  q"i  I'antent  pnr  let  bo>s, 
Kt  funt  das  nttfk  douze  oo  quiiixa  par  fob. 

The  habits  of  the  Blue  Tit  are  recorded  by  White  with 
equal  truth :  this  is  the  bird  that  fights  so  stoutly  pro 
aris  etfoeis,  hissing  like  a  meke  or  an  angry  kitten  when 
her  nest  in  the  hollow  of  some  decayed  tree  is  invaded  by 

*  Bat  see  poit,  descriptioD  of  that  sreews. 
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the  school-boy,  who,  if  not  deterred  by  the  ominous  sounds, 
often  rues  his  temerity  and  draws  back  his  hand  with  more 
celerity  than  he  stretched  it  forth,  well  pecked  by  the 
irritated  matron.  Hence  he  calls  it  *  Billy  Biter :'  by  the 
way  Montagu  gives  *  Willow  Biter'  as  one  of  its  names. 
The  latter  name  does  not  convey  much  meaning  to  any 
one  acquainted  with  the  habits  of  the  bird ;  the  former 
does :  may  not  Montagu  have  heard  it  imperfectly  ? 

The  pBurdener,  who  sees  this  little  bird  busy  about  the 
buds,  likes  it  not,  and  in  some  parishes  a  reward  has  been 
set  upon  its  head.  Mr.  Knapp,  in  his  interesting  Journal 
of  a  Naturalist^  notices  such  a  case  where  the  stimulus 
appears  to  have  operated  to  some  purpose  against  these 
innocent  little  birds,  for  one  item  passed  in  tne  church- 
wardens' account  was  '  for  seventeen  dozen  of  Tomtits' 
heads.'  They  may,  now  and  then,  knock  oif  a  bud  in 
theii  busy  search  for  insects ;  but  the  great  good  they  do 
in  ridding  the  plants  of  these,  far  outweighs  any  casual 
harm  that  may  result  from  their  industry. 

The  song  of  the  Tomtit  has  but  little  variety :  the  viva- 
city of  the  bird  seems  however  to  have  found  favour  for 
its  song  with  our  neighbours,  for  the  Portraits  dOyseaux 
notices  it  with  applause : — 

'  L'Efte  et  boU  Ui  raewmge  bleue  est, 
£t  nous  vi^nt  voir  en  Hyver  rt  Autonne, 
Le  doux  chanter  d'tcelle  pUUir  donne 
A  toat  etprit,  k  qui  IVscouter  plaist.* 

We  proceed  to  illustrate  the  present  article  by  the  less 
*  familiar  Long-tailed  Titmouse,  Bearded  Titmouse,  and 
Penduline  Titmouse. 

Long-tailed  Titmouse. 
Description. — Male. — Head,  neck,  throat,  and  breast 
pure  white ;  Upper  part  and  centre  of  the  back,  rump,  and 
the  six  middle  tail-feathers  deep  black;  scapulars  reddish  ; 
belly,  sides,  and  abdomen  reddish  white ;  quills  black  ; 
greater  wing-coverts  bordered  with  pure  white;  lateral 
tail-feathers  white  on  their  external  barbs  and  at  their 
end;  tail  very  long  and  wedge-shaped.  Length  five 
inches  seven  or  eight  lines. 

Female. — ^A  large  black  band  above  the  eyes,  which  is 
prolonged  upon  the  nape,  and  proceeds  to  unite  itself  with 
the  black  of  the  upper  part  of  the  back. 

Young. — Small  black  spots  on  the  cheeks  and  brown 
spots  on  the  breast :  black  of  the  back  not  so  decided. 
(Temm.) 

N.B.  Mr.  Gould  remarks  that  the  female  does  not  differ 
from  the  male  in  colouring,  and  in  the  Birds  of  Europe  \ 
both  are  represented  vrith  the  black  band  above  the  eyes. 
This  is  the  Pendolino,  Paronzino^  Codibugnolo,  and 
Paglia  in  culo  of  the  Italians ;  Mhsange  a  la  longue  queue 
and  Perd  sa  queue  of  the  French;  Langschwdnziee 
Meise,  Schwanzmeise^  and  Belzmeise  Pfannenstiel  of  the 
Germans ;  Staartmees  of  the  Netherlanders ;  Alhtita  of 
the  Swedes  ;  Jenaga  of  the  Japanese ;  Bottle  Tit,  Bottle 
Tom,  Long-tailea  Farmer,  Long-tail  Mag,  Long-tail 
Pie,  Poke  Pudding,  Huckmuck,  and  Mum-ruffin,  of  the 
modem  British  ;  and  Y  Benloyn  gnyffonhir  of  the  an- 
tient  British. 

Geographical  Distribution. — Siberia,  Russia,  Japan. 
The  whole  of  Europe.  England,  Scotland  (near  Edin- 
burgh at  least),  and  Ireland. 

Habits,  Food,  <J^. — Insects,  their  larvae  and  cggjs,  form 
the  food  of  these  pretty  little  birds.  When  White  says 
that  the  Long-tailea  Titmouse  never  retreats  for  succour 
in  the  severest  seasons  to  houses  and  their  neighbourhood, 
he  must  not  be  supposed  to  mean  that  the  binl  avoids  the 
haunts  of  men.  We  have  seen  in  a  nursery-garden  in 
Middlesex  a  whole  family  of  them  within  a  few  yards  of 
the  nursery-man's  cottage,  and  close  to  his  greenhouse, 
which  visitors  were  constantly  entering,  and  we  have 
found  its  exquisitely  wrought  nest  in  a  Silver  Fir  about 
eight  feet  high,  in  a  pleasure-ground  in  the  same  county, 
little  more  than  a  hundred  yards  from  the  house.  Pen- 
nant well  describes  its  appearance  in  flight  when,  after 
stating  that  the  young  follow  the  parents  the  whole 
winter,  he  says,  *  from  the  slimness  of  their  bodies,  and 
great  len^h  of  tail,  they  appear,  while  flying,  like  so  many 
dai-ts  cutting  the  air.  They  are  often  seen  passing  through 
our  gardens,  going  progressively  from  tree  to  tree,  as  if 
on  their  road  to  some  other  place,  never  mid^ing  any  halt.' 
Yarrell  is  equally  happy  in  describing  the  nest  and 
manners  of  this  interesting  little  bird.  *  The  nest  of  this 
species,'  says  he, '  is  another  example  of  ingenious  con- 


Nest  of  Lons-tailed  Titmoose. 

struction,  combining  beauty  of  appearance  with  security 
and  warmth.  In  shape  it  is  nearly  oval,  with  one  small 
hole  in  the  upper  part  of  the  side  by  which  the  bird 
enters.  I  have  never  seen  more  than  one  hole.  The 
outside  of  this  nest  sparkles  with  silver-coloured  lichens 
adhering  to  a  firm  texture  of  moss  and  wool,  the  inside 
proftisely  lined  with  soft  feathers.  The  nest  is  generally 
placed  in  the  middle  of  a  thick  bush,  and  so  firmly  fixed, 
that  it  is  mostly  found  necessary  to  cut  out  the  portion 
of  the  bush  containing  it,  if  desirous  of  preserving  the 
natural  appearance  and  form  of  the  nest.  In  this  species, 
the  female  is  known  to  be  the  nest-maker,  and  to  have 
been  occupied  for  a  fortnight  to  three  weeks  in  completing 
her  habitation.  In  this  she  deposiU  from  ten  to  twelve 
eggs ;  but  a  larger  number  are  occasionally  found :  they 
are  small  and  white,  with  a  few  pale  red  specks,  frequently 
quite  plain,  measuring  seven  lines  in  length,  and  five  lines 
in  breadth.  The  young  family  of  the  year  keep  company 
with  the  parent  birds  during  their  first  autumn  and  winter, 
and  generally  crowd  close  together  on  the  same  branch  at 
roosting-time,  looking,  when  thus  huddled  up,  like  a 
shapeless  lump  of  feathers  only.  These  birds  have  several 
notes,  on  the  sound  of  which  they  assemble  and  keep 
together;   one  of  these  call-notes  is  soft   and   scarcely 


Lone-tniled  Titmoaie.  Male  ami  FeowU    (Gonld.) 
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audible  ;  a  second  is  a  louder  chirp  or  twitter,  and  a  third 
is  of  a  hoarser  kind.' 

In  the  Portraits  dOyseaux  the  qualities  of  this  species 
are  thus  summed  up  : — 

'  Ceste  Mesanxe  est  ii  la  longae  qaene 
Oyaeau  petit,  comme  est  le  Roytelet : 
Dn  dcmeiirant.  inconstant*  et  foUct, 
Par  ton  hault  chant  sa  Toix  est  bien  oogneuc* 

The  Bearded  Titmouse. 

Description, — Male. — Black  between  the  bill  and  the 
eye,  and  these  black  feathers  are  very  long  and  prolonged 
on  each  side  on  the  lateral  part  of  the  neck ;  head  and 
occiput  bluish  ash ;  throat  and  front  of  the  neck  pure 
white,  which  blends  on  the  breast  and  the  middle  of  the 
belly  into  a  rosy  hue ;  nape,  back,  rump,  feathers  of  the 
middle  of  the  tail  and  sides  fine  rust-colour ;  great  coverts 
of  the  wings  deep  black,  bordered  with  deep  rusty  on  the 
external  barb,  and  reddish  white  on  the  internal  barb  ; 
quills  bordered  with  white  ;  feathers  of  the  under  part  of 
the  tail  deep  black  ;  lateral  tail-feathers  bordered  and  ter- 
minated with  grey ;  tail  long,  much  graduated ;  bill  and 
iris  fine  yellow.    Length  6  inches  and  2  or  3  lines. 

^Female. — No  black  moustaches  ;  throat  and  front  of  the 
neck  tarnished  white  ;  upper  parts  of  the  head  and  body 
rusty,  shaded  with  brown ;  on  the  middle  of  the  back 
some  longitudinal  black  spots;  under  tail-coverts  bright 
iiistv. 

Young  at  their  leaving  the  nest,  and  before  their  first 
moults  with  nearly  the  whole  of  the  plumage  of  very  bright 
reddish ;  a  good  deal  of  black  on  the  external  barbs  of  the 
quills  and  tail-feathers ;  on  the  middle  of  the  back  a  very 
large  space  of  deep  black.  After  the  first  moult  nothing 
of  tJie  deep  black  of  the  back  remains  but  some  longitudinal 
spots. 

Fa7'ieties.— More  or  less  marked  with  white  or  whitish  ; 
the  colours  of  the  plumage  often  feebly  developed.  (Temm.) 

This  is  the  Mesange  Barbtte  ou  Mottstache  of  the  French ; 
Bartmeise  of  the  Germans ;  Least  Butcher-Bird  of  Edwards ; 
Reed  Pheasant  (provincial)  of  the  modem  British,  and  Y 
Barfog  of  the  Welsh. 

N.B.  M.  Temminck  remarks  that  the  Zahnschdblige 
Bartmeise  of  Brehm  is  a  species  or  subspecies  founded 
only  on  individuals  which  have  been  long  caged,  such  as 
may  be  seen  in  the  Dutch  markets,  where  numbers  are 
sold.  Some  of  these  captives  come  to  London,  where  they 
may  be  bought  for  some  four  or  five  shillings  a  pair.  The 
iiis  and  bill  in  the  living  bird  are  of  a  delicate  orange- 
colour. 

Geographical  Distribution, — The  north  of  Europe,  Eng- 
land, Sweden ;  Asia,  on  the  shores  of  the  Caspian  Sea ;  no- 
where so  abundant  as  in  Holland ;  accidentally,  on  passage, 
in  France.  (Temm.)  In  the  third  pait  of  the  second 
edition  of  his  Manuel,  M.  Temminck  says,  that  in  Italy  it 
is  as  common  in  the  marshes  of  Ostia,  as  in  those  of  Hol- 
land near  Amsterdam.  As  to  Sweden,  Pennant  also  states 
that  it  is  rarely  found  there ;  but  neither  Miiller,  Brisson, 
nor  Nilsson  nouces  it  in  that  locality.  Mr.  Yarrell  gives 
the  beat  summary  known  to  us  of  the  recorded  distribution 
of  the  species  in  the  British  Islands : — *  South  and  west  of 
London  the  Bearded  Tit  has  been  found  in  Surrey  about 
some  ponds  near  Godalming ;  in  Sussex  near  Winchelsea ; 
and  on  the  banks  of  the  Thames  from  London  upwards  as 
far  as  Oxford.  Pennant  says  it  has  been  taken  near  Glou- 
cester. In  Cornwall,  as  I  learn  from  Mr.  Rodd,  it  is  con- 
sidered yejy  rare ;  a  single  specimen  was  obtained  in  the 
neighbourhood  of  Helston,  which  is  now  in  the  collection 
made  by  the  late  Humphrey  Grylls,  Esq.  It  is  not  included 
in  the  catalogue  of  the  Birds  of  Shropshire  and  North 
Wales,  lately  published  in  the  "  Annals  of  Natural  History" 
by  my  friend  Mr.  Thomas  Eyton ;  but  is  said  to  have  been 
taken  in  Lancashire ;  and  a  single  specimen  is  recorded  as 
Irish  by  Mr.  Thompson,  on  the  authority  of  Mr.  W.  S.  Wall, 
a  bird-preserver  in  Dublin,  which  example  was  received 
from  the  banks  of  the  Shannon.  Eastward  from  London 
the  Bearded  Tit  inhabits  the  various  reed-beds  on  the 
banks  of  the  Thames,  both  in  Kent  and  Essex.  It  is  found 
also  in  Cambridgeshire,  Suffolk,  Norfolk,  and  Lincolnshire, 
but  has  not  been  traced  in  this  country  north  of  the 
Humber.* 

Habits,  Food,  ^c. — Dr.  Leach  had  observed  the  fondness 
of  this  species  for  marshy  and  reedy  spots,  the  shape  of  its 
open  cup-shaped  nest  placed  on  the  ^ound,  and  the  nature 
01  its  food— seeds,  insects  and  their  larvee,  and  small- 


shelled  snails.  He  had  also  remarked  that  the  sides  of  the 
stomach  in  this  bird  were  muscular  and  much  thickened, 
forming  a  gizzard  which  the  true  tits  do  not  possess ;  and 
that  this  structure  of  the  stomach  afforded  the  power  of 
breaking  down  the  shells  of  the  testaceous  mollusks — Sue- 
cinea  amphibia  and  Pupa  muscorum — ^many  of  which  had 
been  found  comminuted  therein.  Still,  from  the  com- 
parative rarity  of  this  bird  in  Britain,  and  the  impervious 
nature  of  its  haunts,  its  habits  were  comparatively  little 
known.  Mr.  Hoy  and  Mr.  Dykes  have  supplied  much 
interesting  information  on  this  head. 

The  former  states  that  the  Bearded  Tit  begins  building 
towards  the  end  of  April,  and  that  the  nest  is  composed 
on  the  outside  of  dead  leaves  of  the  reed  and  sedge,  inter- 
mixed with  a  few  pieces  of  grass,  and  lined  with  the  top 
of  the  reed.  He  describes  it  as  generally  placed  in  a  tuit 
of  coarse  ^rass  or  rushes  near  the  ground,  on  the  margin  of 
the  dikes,  in  the  fens ;  and  sometimes  as  fixed  among  the 
reeds  that  are  broken  down,  but  never  suspended  between 
the  stems.  Their  food,  he  says,  is  principally  the  seed  of 
the  reed,  and  so  intent  were  they  on  their  search  for  it,  that 
he  had  taken  them  with  a  bird-limed  twig  attached  to  a 
fishing-rod;  When  alarmed  by  any  sudden  noise,  or  the 
passing  of  a  hawk,  they  uttered  their  shrill  musical  notes, 
and  concealed  themselves  among  the  thick  bottoms  of  the 
reeds,  but  they  soon  resumed  their  station,  climbing  the 
upright  stems  with  the  greatest  facility. 

Mr.  Dykes  had  an  opportunity  of  examining  three  speci- 
mens, and  he  found  their,  crops  completely  filled  with  the 
Succinea  amphibia  in  a  perfect  state,  the  shells  unbroken 
and  singularly  closely  pacKed  together.  The  crop  of  one, 
not  larger  than  a  hazel  nut,  contained  twenty  Succinece, 
some  of  them  of  a  good  size,  and  four  Pupes  muscorum, 
wkh  the  shells  also  entire.  The  stomach  was  full  of  small 
fragments  of  shell,  in  a  greater  or  less  degree  of  decompo- 
sition. Numerous  sharp  angular  fragments  of  quartz  which 
had  been  swallowed  had  with  the  action  of  the  stomach 
effected  the  comminution  of  the  shells. 

Two  nests  obtained  by  Mr.  Yarrell  from  the  parish  of 
Horsey,  were  sustained  only  an  inch  or  two  above  the 
ground  by  the  strength  of  the  stems  of  the  coarse  grass  on 
which  they  were  fixed.  Each  was  composed  entirely  of 
dried  bents,  the  finer  ones  forming  the  lining ;  others  in- 
creasing in  substance  made  up  the  exterior.  Mr.  Yairell 
states  the  number  of  eggs  at  from  four  to  six,  rather 
smaller  than  those  of  the  Great  Titmouse,  and  less  pointed ; 
eight  lines  and  a  half  lon^  by  six  lines  and  a  half  in 
breadth,  white,  and  sparingly  marked  with  paJe  red  lines 
or  scratches.    (Britisn  Birds,) 


Bearded  Titmonse,  Male  and  Female.    (Gould  .*) 

Digitized  by 


Google 


T  I  T 


T  1  T 


Penduline  THmome,  I 

De$cription,^Male.-^W\  black,  straight,  a  little  elon- 
gated, and  pointed ;  tail  short ;  top  of  the  head  and  nape 
pure  ash-colour ;  forehead,  space  between  the  evQ  and  the 
bill,  region  of  the  eyes,  and  feathers  of  the  orifices  of  the 
ears  deep  black ;  back  and  scapulars  reddish  grey :  rump 
aah-colour;  throat  white,  the  other  lower  part*  whitish, 
with  rosy  tints ;  coverts  of  the  wings  chesnut,  bordered 
and  terminated  with  wliitish  rusty  knd  white  ;  wings  and 
tail  blackish,  bordered  with  whitish  rusty;  tail-feathers 
terminated  with  white  ;  iris  yellow.  Length  4  inohe»  3  or 
4  lines. 

Ftfwafe.— Rather  less  than  the  mide;  the  black  on  the 
forehead  not  so  large  nor  so  pure  ;  the  band  which  passes 
over  the  eyes  and  terminates  at  the  eai-s;  bluish  black ; 
ash-oolour  of  the  head  less  pure;  upper  parts  more 
clouded  with  rusty,  but  there  }»  a  .yellowish  tint  on  the 
middle  of  the  belly. 

The  young  up  to  their  first  moult  have  the  colours 
brighter ;  they  have  not  the  forehead  black. 

This  is  the  Hemiz  or  Mesange  de  Pologne  of  the  French, 
and  Beutel  Meise  of  the  Germany. 

G90 graphical  Distributi<in*-^Q\xi^^m  and  efistem  pro^ 
vinces  of  Europe  principally.  Russia,  Poland,  Hungary, 
Austria,  along  the  banks  of  the  Danube,  where  it  breedji, 
south  of  France  and  Italy, 


Penduliae  TitmouM  and  Nest: 

Habits,  Food,  <J-c. — M.  Temminckhif  placed  this  species 
together  with  the  Bearded  Tit  in  hii  wcond  Section  of 
Titmice,  the  Riverains ;  and  indfifid  the  Penduline  Tit- 
mouse, both  in  habits  and  in  th#  choice  of  its  food,  has 
many  points  in  common  with  the  other  species  above 
described.  Like  the  Bearded  Tit,  the  Penduline  Titmouse 
haunts  the  reedy  banks  of  rivers,  or  the  mar^ns  of  'wide- 
watered  *  shores,  and  its  food  consists  not  only  of  the  seeds 
of  the  reeds,  but  of  iquatic  insects  and  mollusks.  It  de- 
rives its  name  from  Its  pensile  purse -like  or  flask-like  nest, 
generally  suspended  at  the  end  of  some  willow  twig:  or 
other  flexible  branch  of  an  aquatic  tree.  This  skilfully- 
viTought  cradle  is  woven  from  the  cotton-like  wool  or 
down  of  the  willow  or  poplar,  with  an  opening  in  the  side 
for  the  ingress  and  egress  of  the  artificers  and  their  young, 


and  mostly  overhang?  the  water ;  sometimes  however  it 
is  interwoven  among  the  reed-stems.  The  eggs,  which 
are  pure  white  marked  with  some  red  spots  or  blotches, 
are  generally  six  in  number. 

Asiatic  Titmice. 

Example. — Parus  Xanthogenys, 

Description. — Head  with  a  full  crest  of  black  feathers ; 
occiput,  superciliary  stripe,  and  cheeks  yellow ;  ear-coverts 
black ;  back  olive ;  wings  and  tail  black,  th^  former 
spotted,  and  the  latter  tipped  with  white ;  a  broad  black 
hne  passing  down  the  throat,  and  extending  along  the 
middle  of  the  abdomen ;  sides  of  the  chest  and  flanks 
pale  yellow ;  bill  and  feet  black ;  size  rather  less  than 
that  of  the  Greater  Tit,  Parus  major,    (Gould.) 

Locality,  Habits,  ^c. — ^The  Himalaya  Mountains ; 
flgured  and  described,  in  his  '  Century  of  Birds,'  by 
Mr.  Gould,  who  remarks  that  the  species  bears  a  close 
resemblance  to  our  Parus  major,  from  which  it  diff'ers 
principally  in  its  crested  head.  He  further  observes  that 
the  bnlliancy  of  its  colouring  is  not  surpassed  by  that  of 
any  of  its  congeners,  and  that  its  moae  of  life  strictly 
assimilates  to  that  of  the   Pari  in  general. 


Parof  XnnthogaDYs.  (Gould.) 

AMERicAif  Titmice. 

Example.-^Part/«  atricapillua.  Black-can  Titmouse. 

Description, -^Male. -^15 Y^^^  aspect  of  tne  head,  nape, 
chin,  and  throat  velvet-black.  A  white  line  from  the 
nostrils  through  the  eye,  spreads  out  on  the  side  of  the 
neck;  back  lead^coloured,  glossed  with  yellowish  grey, 
quill  and  tail  feathers  blackish  gt^Y''  ^^^^  ^^^  greyish 
white  ;  undcr-plumage  brownish  white,  deepening  in  some 
specimens  to  yellowish  grey;  bill  pitch  black;  legs 
bluish ;  total  length  five  inches  six  lines.  (Fauna  Boreali- 
Americana,) 

Some  ornithologists  have  considered  this  bird  identical 
with  the  Marsh  Titmouse,  Parus  palustrisy  of  Europe. 
M.  Temminck  in  the  first  part  of  his  Manuel  declares  that 
individualssent  to  him  from  North  America  had  absolutely 
the  same  distribution  of  colours  on  their  plumage  as  Hiose 
kilkd  in  Europe,  only  the  hues  of  the  American  individuals 
were  more  pure.  In  the  third  part,  where  he  notices 
Parus  palustris,  and  adds  to  its  synonyms,  he  says  nothing 
to  contradict  his  original  observation ;  and  m  the  first 
part  he  gives  Parus  atricapillus.  La  MSsanee  d  tete  noire 
du  Canada  (Briss.),  and  the  Black-cap  and  Canada  Tit* 
mouse  (Lath.),  as  synonyms  of  Parus  palustris. 

Mr.  Swainson  and  Dr.  Richardson  however,  after  refer- 
ring to  the  opinions  of  tho«e  who  have  considered  the 
European  and  the  American  bird  as  the  same,  state  that 
the  two  species  appear  to  them  to  be  sufficiently  distinct. 
According  to  them  this  tit  isthe  Parus  atricapillus,  Linn., 
who  by  the  way  gives  Canada  as  its  habitat ;  Mcsange  d 
tcte  noire  de  Canada,  But*. ;  Black-capt  Titmouse,  Parus 
atricapillus^  Wilt. ;  Parus  atricapillus,  Bonap. ;  Peecheh* 
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keeskafshsffs  of  the  Cree  Indians ;  and  Miiange  (st  the 
Canadian  voyageure:  and  thev  observe  that  its  loose 
plumage,  like  that  of  the  Canadian  jajr,  is  well  qnaJiiied 
for  its  protection  in  the  severe  arctic  winters.  According 
to  Nuttall,  '  Chicadee '  is  the  familiar  name  for  this  bird. 

Oeographieal  Distribution. — Supposing  the  bird  to  be  a 
distinct  species.  The  whole  width  of  the  American  con- 
tinent, from  lat.  65'  to  the  southern  districts  of  the  United 
States,  throughout  the  year :  one  of  the  most  common  birds 
in  the  fur*countries,  a  small  family  inhabiting  almost  every 
thicket.  {Fauna  Boreali-Ameficana.)  In  winter  resident 
around  Hudson's  Bay,  and  has  been  met  with  at  62*  on  the 
north-west  coast.  Difficult  to  say  in  what  part  of  the 
United  States  it  is  most  common,  so  generally  and  equally 
has  it  colonized  the  temperate  parts.  In  winter  abundant 
in  all  the  fotests  of  the  southern  states  to  Florida,  and  pro- 
bably extending  its  visits  into  Mexico.    (Nuttall.) 

Habits,  Foody  ^c. — The  author  last  quoted  gives  a  gra- 
phic description  of  the  manners  of  this  titmouse,  Which 
would  suffer  by  an  attempt  to  lay  it  before  the  reader  in 
any  other  terms  than  his  own. 

*  In  all  these  countries,*  says  the  observing  author  of 
the  Manual  qf  the  Ornithology  of  the  United  States  and 
of  Canada, '  in  autumn  families  of  them  are  seen  chatter- 
ing and  roving  through  the  woods,  busily  engaged  in 
gleaning  their  multifarious  food,  along  with  the  preceding 
species '  (Parus  bicolor),  *  Nuthatches,  and  Creepers,  the 
whole  forming  a  busy,  active,  and  noisy  group,  whose 
manners,  fbod,  and  habits  bring  them  together  m  a  com- 
mon pursuit.  Their  diet  varies  with  the  season ;  for  be- 
sides insects,  their  larvsB  and  eggs,  of  which  they  are  more 
particularly  fond,  in  the  month  of  September  they  leave  the 
woods  and  assemble  familiarly  in  our  orchards  and  gardens, 
and  even  enter  the  thronging  cities  in  quest  of  that  sup- 
port Which  their  native  forests  now  deny  them.  Large 
seeds  of  many  kinds,  particularly  those  Which  are  oily,  as 
the  sun-flower,  and  pine,  and  spruce-kernels,  are  now  sought 
aftet.  These  seeds,  in  the  usual  manner  of  the  genus,  are 
seized  in  the  claws  and  held  against  the  branch  until 
picked  open  by  the  bill  to  obtain  their  contents.  Fat  of 
various  kinds  is  also  greedily  eaten,  and  they  regularly 
watch  the  retreat  of  the  hog-killers,  in  the  country,  to  glean 
up  the  fhigments  of  meat  which  adhere  to  the  places 
where  the  Carcasses  have  been  suspended.  At  times  they 
feed  upon  the  wax:  of  the  candle-berry  myrtle  (Myrica 
cerif^ra) ;  they  likewise  pick  up  crumbs  near  the  houses, 
and  search  the  weather-boards  and  even  the  window-sills 
ikrailiarly  for  their  lurking  prey,  and  are  particulariy  fond 
of  spiders  &nd  the  eggs  of  destmctive  moths,  especially 
those  of  the  canker-worm,  which  they  greedily  destroy  in 
all  its  stages  of  existence.  It  is  said  that  they  sometimes 
attack  their  own  species  when  the  individual  is  sicklv,  and 
aim  their  blows  at  the  skull  with  a  view  to  eat  the  brain ; 
but  this  barbarity  I  have  never  witnessed.  In  winter, 
when  satisfied,  they  will  descend  to  the  snow-bank  beneath, 
and  quench  their  thirst  by  swallowing  small  pieces;  in  this 
way,  their  various  and  IVugal  meal  is  always  easily  sup- 
plied; and  hardy,  and  warmly  clad  in  light  and  very 
downy  fV;athers,  they  suffer  very  little  inconvenience  from 
the  inclemency  of  the  seasons.  Indeed  in  the  winter,  or 
about  the  close  of  October,  they  at  times  appear  so  en- 
livened as  already  to  show  their  amorous  attachment,  like 
our  domestic  cock,  the'  male  approaching  his  mate  with 
fluttering  and  vibrating  wings ;  and  in  the  spring  season 
the  males  have  obstinate  engagements,  darting  after  each 
other  with  great  Velocity  and  anger.  Their  roost,  I 
suspect,  is  in  the  hollows  of  decayed  trees,  where  they 
also  bfeed,  laying  their  eggs  merely  in  the  dry  rotten 
wood,  without  any  attempt  at  a  nest  ;*  these  are  from  G  to 
12  in  number,  white  with  specks  of  brown-red.  They 
begin  to  layabout  the  middle  or  close  of  April,  and  though 
they  commonly  make  use  of  natural  or  deserted  holes  of 
the  woodpecker,  yet  at  times  they  are  said  to  excavate 
a  cavity  for  themselves  with  much  labour.  Hie  first  brood 
take  wing  about  the  7th  oi^  10th  of  June,  and  they  have 
sometimes  a  second  towards  the  end  of  July.  Tlie  young, 
as  soon  as  fledpd,  have  all  the  external  marks  of  the 
adult,  the  head  is  equally  black,  and  they  chatter  and  sldp 
about  with  all  the   agility  and  self-possession  of  their 

,,*  N.h.  Mr.  Nuttall  has,  hWR,  the  following  note:— 'In  Europe  however 
ittu  kiud.  If  the  same  apecios,  na  asMrted  by  Temminck,  is  said  to  dig  ont  AH 
ncavation  in  decayed  Millowa,  in  which  it  makes  a  tm^  of  moM,  thiatle* 
u*wn,  and  ■ometimes  a  little  wool  and  feathen.' 


parctttn,  who  appear,  tteVerthelesi,  vety  solicitous  for  their 
safety.  From  tjJis  time  the  whole  family  continue  to  asso- 
ciate togethet  through  the  autumn  and  winter.  They 
seem  to  move  by  concert  from  tree  to  tree,  keeping  up  a 
continued  Hshe-Jte^de-de'de^vid  'tshe-de-de-de-datt,  preceded 
by  a  shrill  whistle,  all  the  while  busily  engaged  picking 
round  the  buds  and  branches,  hanging  fr6m  their  extremi- 
ties and  proceeding  often  in  reversed  postures,  head  down- 
wards, like  so  many  tumblers,  prying  into  every  crevice  of 
the  bark,  and  searching  arouncl  the  roots  and  in  every, 
possible  retreat  of  their  insect  prey  or  its  larvae.  If  the 
object  chance  to  fall,  they  industriously  descend  to  the- 
ground  and  glean  it  up  with  the  utmost  economy.* 

•  On  seeing  a  cat,  or  other  object  of  natural  antipathy, 
the  Chicadee,  like  the  peevish  jay,  scolds  in  aloud,  angry, 
and  hoarse  note,  like  *Tshe,  ddigh,  ddigh,  ddigh.  Among 
the  other  notes  of  this  species,  I  have  heard  a  call  like 
t she-de-jay,  t she-de-jay,  the  two  first  syllables  being  a 
slender  chirp,  with  the  jdy  strongly  pronounced.  The 
only  note  of  this  bird  which  may  be  called  a  song,  is  one 
which  is  frequently  heard  at  intervals  in  the  depth  of  the 
forest,  at  times  of  the  day,  usually,  when  other  birds  are 
silent.  We  then  may  sometimes  hear  in  the  midst  of  this 
solitude  two  feeble,  drawling,  clearly  whistled,  and  rather 
melancholy  notes,  like  He-(^rry,  and  sometimes  ye-perritt 
and,  occasionally,  but  much  more  rarely,  in  the  same  wiry, 
whistling,  solemn  tone,  *phcbi.  The  young,  in  winter,  also 
sometimes  drawl  out  these  contemplative  strains.  In  all 
cases  the  first  syllable  is  very  high  and  clear,  the  second 
word  drops  low,  and  ends  like  a  feeble  plaint.  Tliis  is 
nearly  all  the  quaint  song  ever  attempted  by  the  Chicadee: 
and  is  perhaps  the  two  notes  sounding  like  the  whetting  of 
a  saw,  remarked  of  this  bird*  in  England  by  Mr.  White,  in 
his  Natural  History  of  Selborne  (vol.  i.).  On  fine  days 
about  the  commencement  of  October,  I  havi  heard  the 
Chicadee  sometimes  for  half  an  hour  at  a  time,  attempt  a 
lively,  petulant  warble,  very  different  fh)m  his  ordinary 
notes.  On  these  occasions  he  appeari  to  flirt  about,  still 
hunting  for  his  prey,  but  alnaost  in  an  ecstasy  of  delight 
and  vigour.  But  after  a  while  the  Usual  diawling  note 
again  occurs.  These  birdi,  like  many  others,  are  very  sub- 
ject to  the  attacks  of  vermin,  and  they  accumulate  in  great 
numbers  around  Uiat  part  of  the  head  and  front  which  is 
least  acceseible  to  their  feet' 

'  The  European  bird  is  supposed  to  be  partial  to  marshy 
placet.  Ours  has  no  such  predilection,  nor  does  the  Ame- 
rican bird,  that  I  can  learn,  even  lay  up  or  hide  any  store 


Panu  atrtcapilltt*. 

•  Here  «ie  question  U  bejffted.    NoUlthttanding  the  timilarity  of  p 
it  is  difficult  td  rtad  an  account  or  the  hablti  of  th«  Chicadee  aid  of  1 
of  our  Maivh  Titmoua^  and  not  acret  with  ihMa  Wh«  ooaaidw  than  diatuiel 
fp^et. 
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of  seeds  for  provision — a  habit  reported  of  the  foreign 
fjimily.' 

The  Prince  of  Canino,  a  valuable  authority  at  all  bmes, 
but  especially  in  this  case,  for  he  has  enjoyed  opportunities 
of  comparing  the  American  and  European  birds  and  their 
habits,  notes  Parus  palustris  and  Parus  atricapillus  as 
cUstinct  species,  in  his  Birds  of  Europe  and  North  America, 

African  TrrMiCB. 

Example,  Parus  niger,  Vieill.  (Parus  leucopterus,  white- 
winged  Tit,  Sw.).  ,.  ^ 

Description,— -Dee^  uniform  glossy  black  with  slight 
bluish  reflection  in  certain  lights,  except  the  wings,  on 
which  the  black  is  relieved  by  the  snowy  white  of  the 
lesser  and  greater  coverts  and  of  the  quills.  Total  length 
nearly  six  inches. 

Xoca/i7y.— Abundant  in  the  Caffre  country.  South 
Africa.  Mr.  Swainson  (Birds  of  Western  Africa)  observes 
that  Le  Vaillant  states  that  this  species  was  never  met 
with  by  him,  either  on  the  west  coasts  or  near  the  Cape  of 
Good  Hope,  but  that  this  is  very  singular,  since  two  spe- 
cimens received  from  Senegal  perfectly  agree  both  with 
Le  Vaillant*s  figure  and  description.  Mr.  Swainson  re- 
marks that  the  size  of  this  bird  is  exactly  that  of  Parus 
major^  and  that  the  structure  is  nearly  the  same,  except 
that  the  bill  is  rather  shorter  and  the  culmen  more  arched ; 
the  feet  also,  he  adds,  are  somewhat  smaller,  and  their 
claws  shorter,  broader,  and  more  curved. 

Habits,  ^c. — Le  Vaillant  describes  the  note  of  this 
species,  his  MSsange  noire,  as  the  same  with  that  of  Parus 
major.  The  nest,  he  says,  is  made  in  the  trunks  of  trees, 
where  the  bird  also  roosts.  The  pure  white  eggs,  he  adds, 
are  from  six  to  eight  in  number. 


PkruB  Niger.   (UVaUlant.) 

TITMOUSE.    [TrrMicE.] 

TTTSINGH,  ISAAC,  one  of  the  most  able  civilians  in 
the  Dutch  East  Indian  service  during  the  last  century.  He 
was  bom  at  Amsterdam  in  1740 :  he  entered  the  service  of 
the  East  India  Company  of  Holland  at  an  eariy  age,  and 
rose  to  the  rank  of  counsellor.  His  naturally  vigorous 
constitution  defied  the  pestilential  effects  of  the  climate  of 
Batavia,  where  in  the  course  of  seventeen  years  he  saw  the 
entire  body  of  his  colleagues  twice  renewed.  He  was  sent 
as  supercargo  to  Japan  in  1778.  The  war  which  then 
raged  prevented  the  despatch  of  the  ship  sent  annually 
from  Batavia  to  the  Dutch  factoiy  at  Desima,  dnd  Titsingh 


was  in  consequence  detained  there  for  several  years.  He 
did  not  quit  Japan  till  1784.  After  his  return  to  Batavia 
he  was  appointed  governor  of  the  Dutch  factory  in  tlie 
vicinity  of  Chandemagore :  how  long  he  filled  this  office  is 
uncertain. 

In  1794  Titsingh  was  appointed  by  the  government  at 
Batavia  chief  of  the  embassy  which  Van  Braam,  hoping 
to  be  himself  appointed  ambassador,  had  persuaded  tiiem 
to  send  to  the  court  of  Pekin.    The  mission  left  Canton  on 
the  22nd  of  November,  1794,  and  reached  that  city  on  its 
return  on  the  11th  of  May,  1795.  The  ill-health  of  Titsingh 
during  the  greater  part  of  his  residence  in  Pekin  caused 
the  discharge  of  the  functions  of  ambassador  to  devolve  in 
a  great  measure  on  Van  Braam.    Not  long  after  the  ter- 
mination of  this  mission  Titsingh  returned  to  Holland,  after 
a  residence  of  about  thirty-one  years  in  the  East.    The  in- 
voluntary prolongation  of  his  residence  in  Japan  had  eiv- 
abled  him  to  obtain  a  greater  amount  of  information 
relative  to  those  islands  than  his  predecessors*  and  the 
friendships  he  had  contracted  with  several  of  the  nobles 
enabled  nim  to  procure,  at  a  later  date,  by  their  good 
offices,  material  additions  to  the  collections  ne  had  made 
himself.    He  was  acknowledged  both  by  the  Japanese 
and  Chinese  to  possess  a  knowledge  of  their  customs 
and  manners  rare  in  a   European.    He  was   esteemed 
by  his  colleagues  for  his  business  talents ;  and  the  literati 
of  Europe  who  had  applied  to  him  for  information  had 
ever  found  him  as  courteous  and  liberal  as  he  was  iiftelli- 
gent :  consequently  great  additions  to  our  knowledge  of 
Japan  were  anticipated  on  his  return  to  Europe.    Thesft 
expectations  have  been  in  a  great  measure  disappointed. 
With  the  exception  of  information  which  he  supplied  to 
Marsden,De  Guignes  and  others,  nothinc  appeared  during 
his  life  ;  and  after  his  death,  by  a  fever  which  he  neglected, 
in  February,  1812,  his  collections  were  dispersed ;  only  a 
portion  of  his  manuscripts,  maps,  and  curiosities  were  ulti- 
mately recovered.     M.  Nepven,  who  had  become  the 
purchaser  of  the  fragments,  published  in  1819,  in  two  vols. 
8vo.,  *  C6r6monies  usit6es  au  Japon  pour  les  Mariages  et 
les  Funcrailles,  suivies  de  Details  sur  la  Poudre  Doxia,  et  de 
la  Preface  d'un  livre  de  Confoutz6e  sur  la  Piet6  Filiale„ 
traduit  du  Japonais  par  feu  }/L.  Titsingh.'    In  the  introduc- 
tion to  these  Memoirs  the  author  states  that  many  of  the 
most  distinguished  Japanese  are  fully  aware  of  the  advan- 
tage their  country  would  derive  from  an  extended  inter- 
course with  foreigners.    In  1820  M.  Abel  Remusat  pub- 
lished in  8vo.,  from  the  MSS.  of  Titsingh,  *  M6moires  et 
Anecdotes  de  la  Dynastie  r6gnante  des  Djogouns,  souve- 
rains  du  Japon,  avec  la  D^ription  des  F6tes  et  Cerdmoniest 
ob8erv6es  aux  difffirentes  epoques  de  Tannee   i  la  cour 
de  ces  Princes,  et  un  Appendice  contenant  des  Details 
sur    la  Poesie  des  Japonais,  leur    ManiSre   de    divlser 
I'Ann^e,  &c.'    An  English  translation  of  these  two  works, 
by   Frederic    Shoberl,    was    published    in    1822.      The 
volumes  edited  by  M.  Il6musat,  and  the  English  trans- 
lation,  contain  a  catalogue  of  the  books,  printed  and  in 
MS.,  the  maps,  plans,  coins,  &c.,  collected  by  Titsingh. 
Among  the  MSS.  are  his  journal  of  travels  from  Canton  to 
Pekin ;  copies  of  letters  addressed  by  him  to  various  per- 
sons during  the  years  1790  to  1797;  forty-six  autograph 
letters  addressed  to  him  by  Japanese  functionaries  and 
Roman  Catholic  missionaries  ;  thirty-five  autograph  letters, 
addressed  to  him  by  Volney,  De  Guignes,  senior,  and  other 
eminent  literary  characters;   and  an  exposition  of  the 
official  conduct  of  M.  Titsingh.    The  publication  of  the 
most  important  of  these  documents  is  very  desirable  :  they 
are  calculated  to  throw  light  both  on  the  character  of  the 
natives  and  the  conduct  of  Europeans  in  these  distant 
regions.    The  account  of  Titsingh's  official  conduct,  and 
his  journal  while  ambassador  in  China,  might  supply  what 
is  left  untold  by  De  Guignes  and  misstated  by  "V^n  Braam 
in  their  respective  publications.  The  twenty-fourth  volume 
of  the  *  Annales  des  Voyages*  contains  an  account  of  the 
island  of  Yesso,  translated  from  the  Japanese  by  Titsingh,. 
and    a  'Notice    sur  Japon,'  in  Chai-pentier  Cossigny's. 
*  Journey  to  Bengal,'  contains  a  rather  inaccurate  report  of 
the  substance  of  conversations  with  him  respecting  that 
country.     The  important  work  the  'Japanese  Encyclo- 
paedia,  in  the  *  Biolioth^ue  du  Roi,'  at  Paris,  was  ob- 
tained from  Titsingh. 

(De  Guignes,  Voyage  d  Peking,  &c. ;  Memoirs,  by 
Titsingh,  published  at  Paris,  in  1819  and  1820;  Van 
Braam's  Account  of  the  Dutch  Embassy  to  the  Emperor  qf 
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China  ;  ftnd  a  Notice  of  Titsingh,  by  Kyriis,  in  Biographie 

TJTTMANN,  JOHANN  AUGUST  HEINRICH,  one 
of  the  most  distinguished  Gennan  theologians  of  modem 
times,  was  bom  on  the  1st  of  August,  1773,  at  Langensalza, 
where  his  father,  Carl  Christian  Tittmann,  was  then  preacher. 
Young  Tittmann  was  originally  of  a  very  weakly  constitu- 
tion, but  he  gained  strength  as  he  grew  older,  especialljr 
from  the  time  that  he  lived  at  Wittenberg,  where  his 
father  was  appointed  prsepositus  and  professor  in  the  year 
1775.  His  extraordinary  talents  enabled  him  to  enter  upon 
the  study  of  theology  and  philosophy  at  Wittenberg  as 
early  as  the  year  1788,  after  he  had  the  year  before  pub- 
lished a  Labn  essay,  *  De  Vir^lio  Homemm  imitante,' 
Wittenberg,  1787.  On  completing  his  studies  there,  he 
went  to  Leipzig  in  1792,  wnere  he  began  his  career  as 
academical  teacher  on  the  15th  of  May,  1793.  His  talents 
and  the  extensive  knowledge  he  possessed  at  this  e^]y  age 
would  have  made  him  the  first  theologian  of  his  time,  if  he 
had  not  been  frequentlv  drawn  awKy  from  his  regular 
studies,  and  occupied  witn  different  subjects.  Nevertheless 
he  distinguished  himself  so  much,  that  m  the  year  1795  he 
was  ai>pointed  moming-preacher  (Fruhprediger)  to  the 
university,  and  the  year  after  professor  extraordinary  of 
philosophv,  and  in  1800  of  theolo^.  In  1805  he  was 
made  a  doctor  of  divinity,  and  obtained  the  fourth  ordi- 
nary professorship  of  theology,  and  in  1818  he  became 
first  professor  of  theology  in  the  university  of  Leipzig. 
During  the  last  years  of  his  life  he  was  dean  of  the  cathe- 
dral of  Meissen.  He  died,  in  consequence  of  a  cold  he 
took  in  1828,  and  of  which  he  never  recovered,  on  the  31st 
of  December,  1831. 

As  an  academical  teacher  Tittmann  distinguished  him- 
self^ by  his  acuteness,  sound  judgment,  and  by  the  sim- 
plicity and  clearness  with  which  he  treated  his  subject.  It 
was  perhaps  owing  to  the  variety  of  subjects  on  which  he 
had  tried  nis  strength,  that  in  his  later  veare  he  was  found 
competent  to  undertake  the  most  variea  business  in  which 
he  was  employed  by  his  government.  At  the  confess  of 
Vienna,  which  he  attended  for  some  time,  he  spoke  with 
great  frankness,  and  particularly  exerted  himself  to  realise 
his  favourite  plan  of  uniting  the  Grerman  Protestants,  and 
giving  to  their  body  a  new  ecclesiastical  constitution.  But 
his  object  was  not  attained.  During  the  last  years  of  his 
life  he  was  a  member  of  the  first  chamber  of  the  Saxon 
deputies,  in  which  he  represented  the  university  of  Leipzig, 
and  often  exercised  great  influence  by  his  ability  and  his 
powers  as  a  speaker. 

The  numerous  writings  of  Tittmann  are  distinguished  by 
great  clearness  of  style,  those  written  in  German,  as  well  as 
those  in  Latin.  The  following  are  the  most  important  for 
the  theological  student: — * Encyclopadie  der  Theologischen 
Wissenschaften,'  Leipzig,  1798,  8vo. ;  *Theocle8,  em  Ges- 
prach  iiber  den  Glauben  an  Gott,'  Leipzig,  1799,  8vo. ; 
*Ideen  zu  einer  Apologie  des  Glaubens,' Leipzig,  1799, 
8vo. ;  *  Theon,  oder  liber  unsere  Hoffnungen  nach  dem 
Tode,'  Leipzig,  1801;  'Lehrbuch  der  Homfletik,'  Breslau, 
1804,  8vo. ;  *  Pragmatische  Geschichte  der  Theologie  und 
Religion  in  der  Protestantischen  Kirche  wahrend  der 
zweiten  Halfte  des  18ten  Jahrhunderts '  (of  this  excellent 
work  only  the  first  volume  appeared,  Breslau,  1805,  8vo.) ; 

•  UeberSupranaturaJismus,  Rationalismus,  und  Atheismus,' 
Leipzig,  1816, 8vo. ; '  Ueber  Vereinigung  der  Evangelischen 
Kirchen,'  Leipzig,  1818;  'Die  Evangelische  Kirche  im 
Jahre  1530  und  1830,*  Leipzig,  1830,  8vo.  Tittmann  also 
edited  the  Greek  text  of  tlie  New  Testament,  Leipz.,  1824, 
12mo.,  which  has  often  been  reprinted,  and  Zonaras  and 
Photius*s  Greek  Lexicon,  Leipzig,  1808,  4to. ;  but  of  this 
work  only  two  volumes  appeared,  which  contain  the 
Lexicon  of  Zonaras.  He  also  wrote  a  great  number  of 
Latin  dissertations  in  pro^mmes  and  on  other  occasions, 
which  were  edited  after  his  death  by  Hidin,  under  the  tiUe, 

*  Opuscula  varii  Argumenti,  maximam  partem  dogmatici, 
apologetici,  et  liistorici,'  Leipzig,  1833,  8vo.  Another 
Latin  work,  *De  Synonymis  in  Novo  Testamento,'  was 
edited  by  Becher,  Leipzig,  1832,  8vo.  Information  about 
the  author  is  given  in  the  prefaces  to  these  last-men- 
tioned publications,  and  in  the  Conversations  Lexikon, 
V.  *  Tittmann.' 

TITUS  FLAyiUS  VESPASIA'NUS,  the  son  of  the 

emperor  Vespasianus,  was  bom  on  the  29th  of  December, 

40  A.D.    He  received  his  education  together  with  young 

jpniannicus,  who  was  poisoned  by  Nero  in  55  a.o.,  and  as 
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Titus  fell  dangerously  ill  after  the  death  of  his  unfortunate 
friend,  it  was  said  and  believed  that  he  had  dmnk  a  part 
of  that  deadly  potion  by  which  Britannicus  perished.  T^tus 
afterwards  erected  two  statues  to  the  memory  of  the  com- 
panion of  his  youth.  Possessed  of  uncommon  beauty  and 
vigour,  and  extraordinary  talents,  Titus  distinguished  him- 
self at  an  early  age.  The  first  campaigns  which  he  made 
as  thbunus  militum  were  in  Britannia  and  Germany.  He 
first  married  Aricidia  Tertulla,  the  daughter  of  a  Koman 
knie^ht,  and  after  her  death,  Marcia  FumiUa,  who  was  of  a 
noble  family,  but  from  whom  he  was  divorced  some  time 
after  she  had  borne  him  a  daughter.  Titus  became  after- 
wards quaestor.  The  Jews,  having  been  oppressed  by  Ges- 
sius  Floms,  revolted  in  66  a. d.  and  defeated^estius  Gallus, 
the  proconsul  of  S)rria,  but  they  were  beaten  by  M. 
Licimus  Mucianus,  the  new  proconsul  of  Syria,  and  T. 
Vespasianus,  the  father  of  Titus,  who  was  the  commander 
of  ftie  Roman  army,  which  consisted  of  three  legions. 
One  of  these  legions  was  commanded  by  Titus,  who  showed 
as  much  military  skill  as  personal  courage,  especially  in 
the  siege  and  capture  of  the  towns  of  Taricheae  and 
Gamala  (67  a.d.).  During  his  sojourn  in  Palestine  he 
fell  in  love  with  Berenice,  the  daughter  of  Herod  Agrippa. 
[Bbrknice  (6).] 

In  the  mean  time  the  emperor  Nero  was  murdered,  and 
Gralba  succeeded  (69  a.d.).  In  consequence  of  this  event. 
T.  Vespasianus  sent  his  son  Titus  to  Rome,  in  order  to 
gain  the  favour  of  the  new  emperor.  Perhaps  also  Ves- 
pasianus wished  to  be  informed  of  Galba's  intention  with 
regard  to  the  war  in  Palestine,  the  command  of  the  forces 
employed  there  being  an  office  by  which  Vespasianus  had 
acquired  great  influence  in  the  East.  (Tacitus,  Hist,,  ii.  1, 
and  the  notes  to  this  passage  in  the  edition  of  Gronovius, 
ii.,  p.  127.)  The  people  said  that  Titus  had  some  hope  of 
being  adopted  by  Galba,  who  was  old  and  without  issue ; 
but  although  this  motive  of  his  going  to  Rome  is  rejected 
by  Tacitus,  the  mere  existence  of  such  a  mmour  proves 
that  Titus  had  already  attracted  the  public  attention. 
When  Titus  arrived  at  Corinth  he  was  informed  that  Galba 
had  been  murdered  (16th  of  January,  69  a.d.),  and  that  the 
imperial  power  was  disputed  by  Vitellius  and  Otho.  This 
event  perplexed  hinn  bQs  commission  being  to  congratu- 
late Galba,  he  could  not  expect  to  be  well  received  by 
Vitellius,  by  whose  iniBtigation  Galba  had  been  massacred ; 
nor  did  he  aeem  it  pmdent  to  adhere  to  either  of  the  im- 
perial rivals  before  he  had  taken  the  advice  of  his  father. 
He  therefore  returned  to  Judaea.  There  was  a  mmour  that 
his  love  for  Berenice  was  the  secret  cause  of  his  return ; 
but  however  strong  his  passion  was,  it  never  prevented 
him  from  doing  his  duty.  On  his  way  from  Greece  to  Syria 
he  landed  on  Cypms,  and  there  consulted  the  oracle  in  the 
temple  of  Venus  of  Paphos.  The  answer  was  favourable 
with  regard  to  his  voyage,  and  highly  flattering  to  his  am- 
bition :  Sosti-atus,  the  priest  of  the  temple  and  reporter  of 
the  oracle,  promised  him  the  empire.  (Tacitus,  Hist,,  ii. 
2-4 ;  Suetonius,  Titus,  c.  6.) 

Titus  was  one  of  the  leaders  of  the  new  revolution  by 
which  Vitellius  lost  his  power  a  shoi-t  time  after  his  vic- 
tory over  his  competitor  Otho  at  Brixellum.  Pull  of  filial 
admiration  for  the  character  of  his  father,  Titus  en- 
deavoured to  remove  the  only  obstacle  to  his  accession, 
which  might  have  fmstrated  their  plans,  notwithstanding 
Vespasianus  was  at  the  head  of  three  legions  and  a  strong 
body  of  auxiliaries.  This  obstacle  was,  a  serious  misunder- 
standing which  existed  between  Vespasianus  and  Mucianus, 
the  proconsul  of  Syria.  Titus  succeeded  in  reconciling 
them.  Their  difTerence  had  chiefly  a  political  character, 
yet  Titus,  by  the  mildness  of  his  manner  and  by  the 
modesty  of  his  persuasion,  brought  together  two  highly- 
gifted  men  who  were  divided  by  the  most  intractable  of 
passions.  Supported  by  Mucianus,  by  Tiberius  Alexander, 
and  by  Titus,  Vespasianus  was  proclaimed  emperor  by  the 
army  in  the  East,  while  his  brother  Flavins  Sabinus  occu- 
pied for  him  the  Capitol  in  Rome,  and  compelled  Vitellius 
to  lay  down  the  imperial  diadem.  [Vespasianus  ;  Tibe- 
rius Alexander  ;  Vitellius.]  Vespasianus  left  Judaea 
for  Rome,  and  the  command  of  the  army  of  Judaea  and 
the  continuation  of  the  war  devolved  upon  Titus.  Domi- 
tianus,  the  younger  brother  of  TOus,  hadng  incurred  the 
displeasure  of  his  father,  Titus  interceded  for  him  with 
brotheriy  affection.     (Tacitus,  Hist.,  iv.  51,  52.) 

The  army  in  Judaea,  of  which  Titus  was  now  the  com- 
mander, consisted  of  six  legions,  twenty  cohorts  of  allies, 
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eight  coi-ps  of  cAvalrj;,  the  troops  of  t)ie  kings  4grippa  and 
Soheraus,  the  auxiliaries  of  King  Antiochus  of  Commagene, 
and  a  small  body  of  Arabs.  After  a  long  siege,  Jerusalem  was 
taken  by  storm  ;  the  whole  population,  more  than  600,000 
men,  was  massacred  ;  and  the  remainder  of  the  Jews  were 
dispersed  over  the  world  (3n4  of  September,  70  a.d.). 
[Jerusalem.]  In  this  memorable  siege  Titus  distinguished 
himself  both  as  a  general  and  as  a  soldier,  and  it  is  said 
that  he  killed  twelve  men  of  the  garrison  with  his  own 
hand.  In  the  same  year  Titus  was  created  Caesar  by  Ves- 
pasianus,  whose  colleague  he  was  in  his  first  consulship ; 
and  he  was  again  consul  in  72,  74,  75,  76,  77,  and  79. 
Vespasianus  however  recalled  his  son  from  Judaea.  A 
rumour  was  spread  that  Titus  secretly  aimed  at  making 
himself  master  of  the  East,  and  this  rumour  had  reached 
Vespasianus. 

So  universally  was  Titus  beloved,  that  the  army  im- 
plored him  either  to  stay  with  them,  or  at  least  not  to  go 
without  them ;  but  he  obeyed  the  command  of  his  father, 
and  by  his  speedy  return  proved  that  those  rumours  were 
entirely  unfounded.  He  celebrated  a  triumph  together 
with  Vespasianus,  for  their  victories  over  the  Jews,  in 
commemoi-ation  of  which  a  triumphal  arch  was  erected, 
which  is  still  one  of  the  finest  monuments  of  that  kind 
existing  at  Rome.  Titus  was  likewise  tribune  with  his 
father,  who  esteemed  him  so  much,  that  he  allowed  him 
not  only  to  write  letters  in  his  name,  but  also  to  draw  up 
the  imperial  edicts.  (Suetonius,  Titus^  6.)  During  the 
reign  of  Vespasianus,  various  high  functions  were  succes- 
sively conferred  upon  Titus,  whose  character  however 
seems  to  have  been  somewhat  altered  by  the  influence  of 
the  general  corruption  of  the  capital.  He  was  charged 
with  acting  rashly ;  he  subjected  himself  to  the  reproach  of 
having  ordered  tne  murder  of  Caecina,  which  was  an  act 
of  cmelty,  for  though  Caecina  was  guilty  of  treason,  he 
had  not  been  legally  sentenced  (Suetonius,  Titiis,  6); 
and  he  was  generally  reproached  for  taking  money  from 
those  who  solicited  his  intercession  with  the  emperor. 
On  the  other  side  however  he  remonstrated  with  his  father 
on  those  measures  which  this  very  economical  prince 
adopted  for  the  purpose  of  improving  the  finances,  which 
were  exhausted  by  the  dissipation  of  v  itellius.  He  wlis  also 
charged  with  love  of  women.  But  he  ordered  Berenice, 
who  had  followed  him  to  Rome,  to  go  back  to  Judaea,  and 
he  thus  proved  once  more  that  his  passion  for  her  did  not 
prevent  him  from  doing  his  duty.  The  consequence  of  all 
this  was,  that  the  Romans,  who,  by  the  example  of  Tibe- 
rius, Caligula,  and  Nero,  knew  that  the  virtue  of  exalted 
men  is  exposed  to  great  temptations  and  strtinge  changes, 
feared  that  Titus  would  become  a  new  proof  of  the  truth 
of  their  experience. 

But  no  sooner  did  Titus  become  emperor  by  the  death 
of  Vespasianus,  in  79  a.d.,  than  he  showed  that  all  these  fears 
were  unfounded.  His  virtuous  conduct  was  the  subject  of 
general  admii-ation.  During  his  short  reign  the  empire 
was  visited  by  great  calamities.  An  eruption  of  Vesuvius 
destroyed  the  towTis  of  Herculanum,  Stabiae,  and  Pompeii, 
and  carried  ruin  over  the  fertile  coast  of  Campania  (August 
79  A.D.)  [Pliny]  ;  in  80  a.d.  a  conflagration  broke  out  in 
Rome,  which  lasted  three  days,  and  destroyed  a  great  part  of 
this  city ;  the  buildings  on  the  Campus  Martins,  the  Capitol, 
the  libi-ary  of  Octavianus,  were  laid  in  ruins,  and  the  Pan- 
theon was  damaged  [Rome^  ;  and  no  sooner  had  the  people 
recovered  from  their  consternation  than  aplague  broke  out, 
of  which  10,000  persons  died  every  day.  Titus  supported  his 
unhappy  subjects  with  the  greatest  lioerality ;  he  exhausted 
his  treasures,  and  he  ordered  the  property  and  estates  of 
those  who  had  perished  without  leaving  heirs,  to  be  dis- 
tributed among  the  sufferers,  alttiough  the  property  of  such 
persons  belonged  to  the  fiscus,  or  the  emperor's  private 
purse.  Hi^  liberality  was  so  great  that  his  friends  re- 
proached hdm  for  it ;  he  answered,  that  it  was  not  just  that 
anybody  should  leave  the  emperor  with  a  sorrowful  eye. 
He  punished  severely  and  exiled  to  the  small  barren  islands 
in  the  Mediterranean  those  who  followed  the  profession  of 
liaise  accusers  [Tiberius  Claudius  Nero]  ;  and  he  disliked 
the  punishment  of  death  so  much,  that  he  used  to  say  he 
would  rather  die  than  cause  the  death  of  others.  Two 
patricians  conspired  against  him,  but  he  did  not  punish 
them :  he  only  said,  *  Do  not  do  it  again ;  Providence  alone 
distributes  crowns'  (Suetonius,  TUtis^  9);  and  he  then 
invited  them  to  accompany  him  to  the  amphitheatre.  He 
ftcted  with  the  same  generosity  towards  his  brother  Domi- 
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tianus,  whq  was  guilty  of  more  than  one  conspiracy  against 
his  brother.  He  gained  all  hearts  by  his  extreme  afikbility, 
which  however  was  alw?^ys  accompanied  by  dignity ;  and 
he  delighted  the  Roman  people  vath  splendid  entertain- 
ments, giving  them  amongst  others  the  spectacle  of  five 
thousand  wild  beasts  fighting  with  each  other  in  the  Colos- 
seum, or  Flavian  amphitheatre,  which  was  finished  by  his 
order,  the  construction  of  it  having  been  commenced  under 
Vespasianus. 

During  the  reign  of  Titus,  Agricola  restored  tranquillity 
to  Britain,  and  penetrated  as  far  as  the  Frith  of  Tay.  (80 
A.D.)  In  the  following  year  he  constructed  the  wall  be- 
tween the  rivers  Glota  and  Bodotria  (the  Frith  of  Clyde 
and  the  Frith  of  Forth),  in  order  to  protect  Britain  against 
the  invasions  of  the  Caledonians. 

In  order  to  recover  his  broken  health  Titus  retired,  in  81 
A.D.,  to  a  villa  in  the  neighbourhood  of  Reate,  which 
belonged  to  his  family,  ana  where  Vespasianus  had  died. 
Here  he  was  attacked  by  acute  fever,  and  died  on  the  13th 
of  September,  81  a.d.  It  was  said  that  his  brother  Domi- 
tianus,  who  had  accompanied  him  to  Reate,  had  been  the 
cause  of  his  death  by  advising  the  use  of  improper  reme- 
dies. On  his  death-bed  Titus  exclaimed  that  he  died  with- 
out regret,  except  for  one  act,  which  however  he  did  not 
specify.  The  news  of  his  death  reached  Rome  in  the 
evening,  and  the  senators  assembled  in  the  same  night, 
anxious  to  know  each  other's  hopes  and  fears  with  regard 
to  the  unworthy  successor  of  Titus,  Domitianus.  The  con- 
sternation of  the  people  was  general,  for  they  had  lost  him 
to  whom  they  haa  given  the  name  of  *  the  delight  of  the 
human  race.' 

(Josephus,  Jewish  War^  vi.  6,  &c. ;  Dion  Cassius,  Ixvi. 
18,  &c. ;  AureUus  Victor,  De  CcesaribuSy  10 ;  Eutropius, 
vii.  14.) 


Coin  of  Titus. 
BriUih  Maaeonu    Actual  Siie.    Copper.    W^eight,  3dS*7  grains. 

TITUS,  EPISTLE  OF  ST.  PAUL  TO.  Little  is  kno^vn 
of  the  personal  history  of  Titus,  to  whom  this  Epistle  is 
addressed.  His  name  is  not  even  mentioned  in  the  *  Acts 
of  the  Apostles,'  and  all  authentic  information  about  him 
is  derived  from  the  Epistles  of  St.  Paul.  From  these 
it  appears  that  Titus  was  converted  by  St.  Paul,  by  whom 
he  18  called  *  his  own  son  after  the  common  faith '  (i.  4),  but 
when  and  where  is  not  recorded.  Accordingly  there 
are  various  conjectiu^es  on  this  subject.  This  we  Know  for 
certain,  that  Titus  was  {Acts^  xv. ;  GaL^  ii.)  with  St.  Paul  in 
Antioch  before  the  first  Council  was  holden  at  Jenisalem, 
and  that  he  was  one  of  the  party  sent  by  the  church  at 
Antioch  to  consult  the  Apostles  at  Jerusalem,  on  the 
question  whether  it  was  necessary  for  the  Gentile  converts 
to  submit  to  circumcision  *  after  the  manner  of  Moses.* 
To  this  rite  the  Judaising  Christians  at  Jerusalem  were  anx- 
ious that  Titus  should  submit ;  but  St.  Paul  {Gal.^  ii.)  informs 
us  that  he  firmly  refused  to  do  so.  After  the  Council,  it 
would  seem  that  Titus  returned  with  St.  Paul  to  Antioch, 
and  subsequently  accompanied  him  on  some  of  his  travels. 

At  any  rate,  from  the  expression  in  2  Cor.y  viii.  23,  it 
appears  almost  certain  that  Titus  assisted  St.  Paul  in 
preaching  the  Gospel  at  Corinth.  From  1  Cor.y  xvi.  8, 
compared  with  2  (for.,  vii.,  it  is  not  improbable  that  Titus 
was  also  with  St.  Paul  during  his  long  residence  at  Ephe- 
sus  {ActSy  xix.  10),  and  that  he  was  selected  to  be  the 
bearer  of  the  first  Epistle  to  the  Corinthians,  which  was 
written  by  St.  Paul  at  Ephesus.  On  his  return  firom 
Corinth,  whatever  might  be  the  occasion  of  the  visit  alluded 
to  in  2  Cor.y  vii.,  Titus  met  St.  Paul  in  Macedonia,  and 
gave  him  such  an  account  of  the  Corinthian  church,  and 
of  the  eflPect  produced  by  his  first  letter  to  it,  as  gave 
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him  Ine  nighest  satisfaction.    (2  Cor,^  vii.  6-13.)    Titus 
also  appears  to  have  been  the  bearer  of  the  Apostle's 
second  letter  to  the  Corinthians,  when  he  was  charged  to 
excite  them  to  finish  their  collections  for  the  poor  converts 
in  Judaea,  which  they  had  begun  during  his  former  visit. 
From  A.D.  58,  when  we  suppose  him  to  have  been  the 
bearer  of  St.  Paul's  second  epistle  to  the  Corinthians,  to 
A.D.  62,  we  hear  nothing  of  him :  in  the  latter  year,  in 
all  probability  he  was  left  by  St.  Paul  in  Crete,  •  to  set  in 
order  the  things  that  were  wanting,  and  to  ordain  elders  in 
eveiy  city.*    (Titus,  i.  4.)    This  year  was  the  date  of 
St.  Paul's  release  from  his  first  confinement  at  Rome, 
when  he  is  supposed  to  have  touched  at  Crete,  and  made 
some  converts  there,  on  his  way  from  Italy  to  Judaea. 
Subsequently  to  this,  Titus  was  reouested  oy  St.   Paul 
(iii.  12)  to  visit  him  at  Nicopolis  in  Epirus,  and  it  seems 
that  he  was  also  with  him  during  his  second  residence  at 
Rome.    (2  Timothy y  iv.  10.^    We  have  no  certain  informa- 
tion as  to  the  time  and  ))lace  of  Titus's  death ;  but  ac- 
cording to  an  antient  tradition,  he  lived  to  the  age  of 
ninety-four  years,  and  died  and  was  buried  in  Crete.    The 
date  of  the  Epistle  has  been  a  subject  of  much  controversy, 
some  placing  it  as  early  as  a. d.  52,  and  others  as  late  as 
A.D.  TO.    From  the  striking  verbal  resemblances  between 
it  and  the  first  epistle  to  Timothy,  it  is  not  improbable 
that  they  were  written  about  the  same  time,  and  while  the 
same  ideas  and  phrases  were  present  to  the  author's  mind. 
The  genuineness  and  authenticity  of  the  Epistle  have  never 
been  disputed. 

St.  Paul's  design  in  writing  it  was  to  instruct  Titus  in 
the  discharge  of  the  duties  of  his  ministry  as  head  of  the 
church  in  Crete.  Accordingly  in  chap.  i.  he  gives  Titus 
instructions  concerning  the  ordination  of  elders,  who  were 
to  be  appointed  for  eveiy  city,  and  describes  what  qualifi- 
cations they  should  possess,  and  also  directs  him  to  oppose 
the  Judaising  teachers  of  Christianity,  who  seem  to  have 
been  numerous  in  the  island.  In  chap.  ii.  St.  Paul  informs 
Titus  what  precepts  he  was  to  inculcate,  according  to  the 
age  and  circumstances  of  those  whom  he  had  to  teach, 
and  admonishes  him  to  show  himself  a  pattern  of  all  good 
works,  and  an  example  of  the  doctrines  which  he  taught. 

In  chap.  iii.  he  teaches  Titus  to  inculcate  obedience  to 
principalities  and  powers,  in  opposition  to  the  Jews,  who 
thought  it  an  indignity  to  submit  to  idolatrous  magistrates ; 
and  also  that  he  should  enforce  gentleness  and  meekness 
towards  all  men.  He  then  concludes  with  a  request  that 
Titus  would  inculcate  the  necessity  of  good  works,  and 
avoid  foolish  questions  *  an  ii^unction  of  the  same  kind  as 
St.  Paul  gave  to  Timotny. 

For  the  undesiffned  coincidences  between  this  Epistle 
and  the  *  Acts  of  the  Apostles,'  see  Paley,  *  Horce  PauiinsB,* 

gp.  357-367.  See  also  Home's  *  Introduction  to  the 
ritical  Study  of  the  Scriptures,'  vol.  iv.,  p.  387 ;  Mac- 
knight  on  the  New  Testament,  vol.  iii. ;  Collyer's  '  Sacred 
Interpreter.' 

TIT-WARBLERS,  Mr.  Swainson's  name  for  a  sub- 
genus of  his  subfamily  Parian^P  [TrrMicE],  and  considered 
by  him  as  the  second  or  typical  division  of  the  whole 
group.  The  species  of  this  subgenus  (Sylvicola)  are,  he 
observes,  the  true  Tit-Warblers  of  America,  so  cisely  re- 
sembling the  Worm-eaters  ( F<?rmirora,  Sw.),  that  many 
writers  nave  placed  both  in  the  same  genus ;  but  they 
may,  he  remarks,  be  readily  detected  by  a  slightly-arched 
bill,  notched  near  the  end  of  the  upper  mandible.  *  The 
slender  stnicture  of  their  feet,  the  pointed  form  of  their 
wings,  and  the  scattered  weak  bristles  of  the  mouth,'  says 
Mr.  Swainson  in  continuation,  *  suggest  the  idea  that  the 
mode  of  catching  their  prey  must  not  be  unlike  that 
adopted  by  the  true  flycatchers,  and  such  accordingly 
turns  out  to  be  the  fact ;  they  ai-e,  in  short,  lively,  active, 
gaily-coloured  little  birds,  continually  hunting  after  seden- 
tary insects,  and  pursuing  such  as  fly  from  bough  to 
bough ;  their  habits  thus  forming  a  singular  union  of  those 
of  the  Wood-Warbler,  the  Tits,  and  the  Flycatchers :  so 
close  indeed  is  this  analogy,  that  Meyer  has  confounded 
them  with  the  first,  Linnaeus  and  Buff'on  with  the  second, 
and  even  Wilson  considers  some  as  belonging  to  the  third 
«f  these  families.  Nor  was  the  great  Ainerican  ornitho- 
.ogist  very  far  from  the  truth,  since  they  actually  pass  into 


following 
£;enu8  SylvicolUy  placed  by  him  between  Dumecola  and 


Vermivora,  under  the  genus'  Sylvicola  (Fly-catching 
Warblers) : — 

Bill  very  slender,  acutely  conic ;  the^  tip  of  the  upper 
mandible  with  an  obsolete  notch ;  base  with  a  few  weak 
bristles.  Wings  lengthened,  pointed;  the  three  first 
(juills  nearly  equal.  Tail  nearly  even ;  the  feathers  ending 
in  soft  points.    Feet  as  in  Setophaga. 

Example,  Sylvicola  minuta. 

Mr.  Swainson  refers,  for  a  figure  and  description  of  this 
species,  to  *  Zool.  111.,'  i.,  pi.  139.  At  the  place  refeiTed  to 
we  find  the  Grey-backed  Warbler,  Sylvia  plumbea,  with 
the  following  description  and  figure  : — 

jDtfwnpfton.— Blue-grey,  beneath  golden  yellow ;  back 
olive  ;  wing-coverts  tipped  with  white. 

Mr.  Swainson  states  that  this  bird  is  a  native  of  Brazil, 
from  whence  it  was  received  by  Mr.  Leadbeater. 


Grey-baokad  Warbler.    (SwaiiuoB.) 

Mr.  Swainson  also  refers  to  Sylvicola  pmilla,  Wil.,  pL 
38,  f.  3. 

TIVERTON,  a  borough  and  market-town  in  the  hun- 
dred of  the  same  name,  is  situated  at  the  confluence  of  the 
rivers  Exe  and  Loman>  169  miles  south-west  of  London, 
and  14  miles  north  of  Exeter.    It  derives  its  name  (for- 
merly T^^'yfo^dton,  and  now,  by  an  easy  gradual  alteration, 
Tiverton)  from  its  situation  between  the  two  antient  fords, 
through  the  Exe  on  the  west,  and  the  Loman  on  the  east. 
The  hundred  of  Tiverton  is  described  in*  Domesday  Book  * 
under  the  head  of  Terra  Regis,  or  land  belonging  to  the 
king,  held  by  several  persons  during  the  reign  of  Edward 
the  Confessor  as  vassals  of  the  crown.    Soon  after  the 
Norman  invasion  these  lands  were  held  by  Baldwin  de 
Brionis,  who  had  married  Albreda,  the  niece  of  William 
the  Conqueror,  and  was  created  by  him  hereditary  earl  of 
Devon :   they  descended  to  his  son,  Richard  de  Brionis ; 
and  at  his  aeath,  in  llOO,  without  male  issue,  the  manor 
and  lordship  were  given  by  Henry  I.  to  Richard  Rivers, 
who  was  also  created  earl  of  Devon;   and,  in  1106,  built 
Tiverton  Castle  for  his  residence.     In  1293  the  manor  came 
into  the  possession  of  Hugh  de  Courtenay,  second  baron  of 
Okehampton,  created  earl  of  Devon,  in  whose  family  it  con- 
tinued until  1466,  when  Henry  Courtenay  being  attainted 
of  treason,  and  beheaded  on  tne  4th  of  March,  nis  posses- 
sions were  given  to  Sir  Humphry  Stafford,  of  Soutnwick, 
who  was  however  also  executed  on  the  17th  of  August 
following ;   and  during  the  wars  of  the  Roses  and  tlie  suc- 
ceeding convulsions  the  estates  frequently  changed  owners. 
On  the  accession  of  Henry  VII.,  in  1483,  the  house  of 
Courtenay  was  again  restored ;   and  about  the  commence- 
ment of  the  sixteenth  century  William  Courtenay  married 
Catharine,  seventh  and  youngest  daughter  of  Edward  IV., 
who  survived  him  seventeen  years,  and  lived  during  her 
widowhood  in  the  castle  of  Tiverton  :   she  was  buried  in 
the  church  adjoining.    She  was  succeeded  by  her  son  and 
grandson,  at  whose  death,  in  1556,  the  lordship  and  manor 
were  divided  between  the  heirs  of  the  four  sisters  of  Ed- 
ward, his  great-grandfather ;  and  soon  after  so  subdivided, 
that  when  Risdon  wrote,  in  1630,  there  were  then  forty 
parts  or  shares,  the  principal  of  which  came  into  posses- 
sion of  the  Wests ;   and  by  the  marriage  of  Dorothy,  the 
heiress  of  that  family,  to  Sir  Thomas  Carew,  of  Haccombe, 
in  1759,  the  family  of  Carew  succeeded  to  the  lordship  and 
manor,  which  is  now  held  by  Sir  Walter  Palk  Carew,  feart., 
together  with  the  castle  ana  adjoining  estate,  with  a  few 
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other  farms  in  fee,  and  different  undivided  eighths  of  many 
other  lands  in  the  parish. 

Tiverton  is  supposed  to  be  one  of  the  largest  boroughs 
in  the  kingdom,  oeing  about  eleven  miles  in  length,  and 
nearly  ten  m  breadth :  the  area  is  20,000  acres,  and  it  con- 
tains, according  to  the  census  of  1841,  1930  inhabited  and 
109  uninhabited  houses ;  having  a  population  of  10,041 
inhabitants,  4648  males  and  5393  females.  The  countiy 
on  the  west  and  north  sides  is  very  hilly  and  well  wooded. 
Tlie  town  is  pleasantly  situated  on  rising  ground  between 
the  Exe  and  Loman,  and  is  well  watered  by  a  brook  called 
the  Town  Leat,  which  rises  about  5  miles  north  of  the 
town,  and  was  given,  about  1260,  by  the  then  countess  of 
Devon,  for  the  use  of  the  inhabitants.  On  the  west  side 
of  the  river  Exe  is  a  large  suburb  called  Westex,  very 
densely  populated,  and  principally  inhabited  by  operatives. 
One  of  the  greatest  attractions  of  the  town  is  the  trout- 
iishing  in  the  two  rivers.  On  the  ea.st  side  of  the  town  is 
the  Tiverton  branch  of  the  Great  Western  Canal,  by  which 
limestone,  coal,  culm,  coke,  &c.  are  imported. 

The  parish  church,  or  at  least  part  of  it,  was  first  built 
in  1073 ;  consecrated  by  Leofricus,  first  bishop  of  Exeter ; 
and  enlarged  and  improved  at  various  times  by  the  families 
of  Rivers  and  Courtenay  previous  to  the  fifteenth  century. 
Between  1517  and  1529  John  Greenway,  an  eminent  mer- 
chant, rebuilt  and  enlarged  the  whole  of  the  sovAh  aisle 
and  south  front,  together  with  the  elegant  chaptl  bearing 
his  name ;  and  also  erected  the  fine  Gothic  screen  which 
separates  the  chancel  from  the  body  of  the  church.  The 
south  front  and  porch  (of  which  an  engraving  appeared  in 
the  *  Gentleman's  Magazine ')»  together  with  Greenway*s 
Chapel,  have  lately  been  rebuilt,  and  the  whole  of  the 
church  new  seated.  It  is  a  fine  Gothic  pile,  136  feet  long 
and  82  feet  wide  ;  and  the  tower  is  27  feet  square  at  the 
base  and  116  feet  high.  St.  George's  Chapel,  which  was 
finished  in  1T30,  is  of  the  Doric  order,  and  situated  in  a 
large  yard  in  the  centre  of  the  town.  The  tithes  of  the 
whole  parish  were  granted,  in  1146,  by  Baldwin  de  Rivers 
to  the  Cluniac  monks  at  Exeter ;  but  the  parish  was  after- 
wards divided ;  for  in  1257,  as  appears  by  the  episcopal 
registers  at  Exeter,  there  were,  as  at  present,  four  quarters, 
or  ecclesiastical  portions,  viz.,  three  rectories  (Clare,  Pitt, 
and  Tidcombe),  and  an  impropriation  (Priors),  which 
Henry  VI.  gave  to  the  provost  and  fellows  of  King's  Col- 
lege, Cambridge,  who  still  retain  the  tithes,  and  appoint  a 
stipendiary  curate  to  perform  a  fourth  part  of  the  duty, 
altnough  they  deny  their  liability  to  do  so.  The  tithes 
have  lately  been  commuted :  Clare  at  565/. ;  Pitt,  850/. : 
Tidcombe,  731/.  10*. ;  Priors,  400/. ;  and  certain  small 
detached  pieces  of  land,  technically  called  *  All  Fours,' 
66/. 

There  are  still  many  richly-endowed  charities  in  Tivei 
ton.  Blundell's  free  ^mmar-school  was  founded  by  Petei 
Blundell,  merchant,  in  1599 :  the  income  has  increased, 
owing  to  the  rise  in  the  value  of  land,  from  under  100/.  to 
about  1200/.  per  annum.  There  is  now  a  surplus  income 
of  500/.  or  600/.  a  year.  There  are  several  fellowships, 
scholarships,  fitnd  exhibitions  connected  with  this  school  at 
Cambridge  and  Oxford.  There  is  also  a  free  English 
school,  founded  in  1609  by  Robert  Comyn,  alias  Chilcott, 
the  nephew  of  Blundell.  A  blue-coat  or  charity  school, 
where  a  number  of  poor  children  of  both  sexes  are  edu- 
cated and  clothed,  has  lately  been  erected  in  lieu  of  an  old 
building,  and  it  is  supportea  by  various  bequests.  There 
is  also  a  national  school,  just  built,  which  is  supported  by 
voluntary  contributions;  and  an  elegant  school  is  now 
being  erected  in  Westex,  to  be  put  under  the  direction  of 
the  British  and  Foreign  School  Society.  Among  the  mis- 
cellaneous charities  are  Greenway's  almshouses,  founded 
in  1517,  for  the  support  of  five  poor  men,  with  eightpence 
weekly  for  each ;  but  the  revenues  are  now  so  much  aug- 
mented that  there  are  eleven  houses  the  inmates  of  which 
receive  five  shillings  per  week  each,  and  ten  of  which  the 
inmates  have  four  shillings,  and  four  additional  almshouses 
are  now  being  built.  There  is  also  an  excellent  charity, 
founded  by  Walter  Tyrrel  in  1568,  the  proceeds  of  which 
are  employed  in  repairing  Exe  bridge,  and  the  overplus 
distributed  weekly  m  bread.  There  are  many  others  of 
less  importance ;  and  it  has  been  said  that  if  aJl  the 
charitable  donations  had  been  properly  looked  after,  there 
would  not  at  present  be  a.ny  need  of  a  poor-i-ate. 

The  woollen  trade  of  Tiverton  was  formerly  veiy  ex- 
tensive.   From  1560  to  1566  there  were  only  2500  inhabit- 


ants, whereas  in  1591  the  population  had  increased  to  5000 ; 
and  Dunsford  states,  on  the  authority  of  Risdon  and 
Chappie,  that  it  was  the  principal  place  in  Devonshire 
for  the  making  of  kersies,  which  were  known  all  over  the 
kingdom  as  '  Tiverton  Kerzies,'  and  generally  sent  to  the 
London  market.  In  1612,  8000  persons  were  constantly 
employed  in  the  manufacture  of  woollen  cloth,  and  the 
annual  returns  of  the  trade  exceeded  300,000/. ;  but  an 
extensive  fire  shortly  afterwards  destroyed  property  to  the 
amount  of  a  quarter  of  a  million,  the  operatives  were  dis- 
persed over  the  country,  and  the  town  never  recovered 
its  former  prosperity.  After  this  the  trade  in  kersies 
gradually  declinea ;  out  in  1690  the  manufacture  of  mixed 
worsted  serges  was  established,  and  by  1715  there  was 
again  a  population  of  8700,  with  a  trade  returning  350,000/. 
annually.  In  1741  an  epidemic  fever  scattered  the  po- 
pulation, and  as  serges  were  supplanted  in  Holland  by 
the  Norwich  stuffs,  the  manufacturers  engaged  in  making 
common  duroys,  &c.,  for  the  Spanish  and  Italian  markets. 
In  1756  there  were  56  fulling-mills  regularly  employed, 
but  the  French  revolution,  and  the  long  wars  consequent 
upon  it,  put  an  end  to  the  foreign  trade,  and  the  improve- 
ment of  machinery  in  Yorkshire  has  taken  away  the 
woollen  manufacture.  In  1790  however  a  large  bmlding 
was  erected  in  Westex  for  a  cotton-mill,  but  finally  con- 
verted into  a  manufactory  for  spinning  wool,  which  was 
afterwards  woven  into  coarse  fabrics  for  the  East  India 
Company.  This  undertaking  did  not  answer,  and  it  was 
shut  up  in  1815.  In  1816  Mr.  Heathcoat  of  Lough- 
borough, in  consequence  of  the  Luddite  disturbances  in 
that  neighbourhood,  removed  to  it  vrith  his  beautiful  ma- 
chinery for  making  bobbin-net,  for  which  he  had  obtained 
a  patent  in  1808,  and  many  succesave  improvements  hav- 
ing been  made  on  it,  the  trade  is  still  carried  on  to  the 
great  benefit  of  the  town.  It  gives  permanent  employ- 
ment to  above  900  persons,  besides  temporary  employ- 
ment to  several  hundred  girls  and  women. 

The  venerable  remains  of  the  old  castle  of  the  Ri  verses 
and  Courtenays  stand  on  an  eminence  near  the  Exe  ;  some 
parts  of  the  building  are  still  in  pretty  good  preservation, 
and  might  with  a  little  repair  last  for  several  ages,  but  a 
considerable  part  of  it  was  pulled  down  about  a  century 
since,  and  a  modern  house  erected  on  its  site.  There  is 
also  a  spacious  market-place,  erected  in  1830,  with  a  suite 
of  rooms  lor  assemblies,  several  dissenting  chapels,  a 
theatre,  union  workhouse,  and  bridewell,  which  is  about 
to  be  pulled  down,  and  a  building  on  an  improved  plan 
erected  in  lieu  of  it. 

Soon  after  the  fire  of  1612,  James  I.  incorporated  Tiver- 
ton by  the  title  of  mayor  and  burgesses,  but  the  elective 
franchise  then  conferred  was  confined  to  the  corporate 
body  (25  in  number),  and  continued  in  that  state  until  the 
passing  of  the  Reform  Bill  in  1832,  under  which  the  con- 
stituency is  about  500.  The  castle  was  bombarded  and 
taken  by  General  Fairfax  in  1645,  when  Sir  Gilbert  Talbot 
was  the  governor. 

Cosway  the  painter  was  a  native  of  Tiverton,  and 
painted  an  altar-piece  of  *  Peter  delivered  out  of  Prison,' 
which  he  presented  to  the  parish,  and  it  was  placed  in  the 
church  in  1777 ;  the  celebrated  Bampfylde  Moore  Carew, 
the  gipsy  king,  who  lived  a  century  ago,  was  a  son  of  the 
rector  of  Bickleigh,  an  adjoining  parish,  and  ran  away 
from  Blundeirs  school  to  join  the  gipsies.  Although 
nearly  related  to  the  most  respectable  families  of  the 
western  counties,  nothing  could  induce  him  to  give  up  his 
connection  with  this  singular  people,  and  his  ^ventures, 
dictated  by  him  to  Mrs.  Goadby  of  Sherborne,  and  which 
have  been  very  frequently  republished,  contain  an  amusing 
account  of  his  vagabondism. 

The  principal  market  is  on  Tuesday,  and  is  very  abund- 
antly supplied  with  live  cattle,  com,  meat,  poultry,  vege- 
tables, and  fruit;  there  is  another  smaller  market  on 
Saturdays,  and  two  fairs.  There  is  an  anniversary  meeting 
of  the  trustees  and  other  gentlemen  educated  at  the 
grammar-school  about  the  last  week  in  August,  and  on  the 
two  following  days  there  are  races  over  a  very  excellent 
course,  in  the  castle  meadows  adjoining  the  town.  The 
borough  is  divided  into  three  wards  ;  Westex  ward.  Castle 
ward,  and  Loman  ward,  and  the  municipal  body  consists 
of  six  aldermen  and  eighteen  councillors,  out  of  whom  the 
mayor  is  chosen;  the  recorder  is,  as  in  other  cases, 
nominated  by  the  crown ;  he  holds  a  session  four  times  a 
year,  and  is^the  judge  of  the  court  of  record  for  debt* 
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under  100/.  The  town  is  well  lighted  with  gas,  and  the 
streets  are  under  the  control  of  commissioners  em- 
powered by  act  of  parliament,  who  keep  them  very  clean. 

(Communication  from  Tiverton,) 

TI'VOLI,  the  antient  Tibur,  a  town  of  the  Papal  State, 
16  miles  east-north-east  of  Rome,  situated  on  the  slope  of 
a  hill  on  the  left  bank  of  the  Anio,  or  Teverone,  just 
above  the  spot  where  that  river  falls  by  a  succession  of 
rapids  into  the  lowlands  of  the  Campagna.  Tibur  existed 
as  a  town  before  the  building  of  Rome,  and  its  origin  is 
lost  in  the  obscurity  of  fabulous  times.  Virgil,  in  relating 
the  wars  of  the  Latins  and  Rutuli  against  iSneas,  speaks 
repeatedly  of  Tibur.  According  to  the  old  tradition, 
Tiburtus,  son  of  Catillus,  who  emigrated  from  Greece  with 
Evander  to  the  shore  of  Latium  previous  to  the  Trojan 
war,  founded  or  colonized  Tibur.  Coras  and  Catillus  the 
younger,  two  brothers  of  Tiburtus,  fought  against  iEneas 
and  ms  Trojan  followers : 

•  Tom  ffemini  firatres  Tlburtia  moenia  linquttnt, 
Fnitris  Tiburti  dietam  cognomine  gentem, 
Catillutque  acerque  Coras,  Argiva  juventus.* 

JEneid,  \ii. 

Pliny  {Hist.  Nat.,  xvi.  87)  mentions  three  old  oak-trees, 
existing  in  his  time,  which  were  reported  to  be  older  than 
Tiburtus,  the  founder  of  Tibur,  and  were  consecrated  to  him. 
According  to  a  passage  in  Horace  (Orf.,  i.  7),  they  were 
called*  tibumi  lucus.'  In  the  same  passage  Horace, 
as  well  as  Virgil  in  the  seventh  book  of  the  jtEneid,  speaks 
of  the  fane  and  grove  of  the  Sibyl  Albunea  at  Tibur,  the 
oracles  of  which  were  consulted  from  the  oldest  times. 

In  the  early  part  of  the  history  of  Rome  we  find  Tibur 
mentioned  as  one  of  the  principal  towns  of  the  Latin  Con- 
federation. It  stood  where  it  still  stands,  on  the  left  bank 
of  the  Anio,  which  river  divided  the  territory  of  the  Latini 
from  that  of  the  Sabini,  and  it  was  strong  by  its  situation 
between  the  mountain  and  the  river.  [Latium.]  The  sub- 
sequent vicissitudes  of  Tibur  and  the  other  Latin  cities,  till 
their  final  subjection  by  Rome,  337  b.c,  are  noticed  under 
Latini.  Upon  one  occasion  the  militia  of  Tibur  joined  the 
Gauls  and  marched  during  the  night  to  the  walls  of  Rome, 
and  spread  alarm  into  the  city,  but  they  were  repulsed. 
(Livy,  vii.  12.)  After  the  final  defeat  of  the  Latins, 
Tibui  was  deprived  of  part  of  its  territory,  which  was  seized 
by  the  Romans.  During  the  Samnite  wars  the  Romans 
made  a  road  from  Tibur  over  the  Apennines  to  the  country 
■  of  the  Peligni,  which  was  called  Via  Valeria.  The  aque- 
ducts of  the  Anio  vetus  and  Anio  novus,  and  of  the  Aqua 
Marcia,  which  supplied  Rome  with  wholesome  water,  passed 
through  the  territory  of  Tibur,  where  their  remains  are  still 
seen.  The  healthy  and  romantic  situation  of  this  district 
induced  the  wealthy  Romans  to  construct  in  it  handsome 
country  residences.  Scinio  iEmilianus,  Metellus  Numidi- 
cus,  the  famous  Marius,  Maecenas,  Munatius  Plancus,  and 
Manlius  Vopiscus,  had  their  Tiburtine  villas.  The  families 
of  the  Munatii,  the  Coponii,  and  the  Plautii,  which  flourished 
at  Rome  in  the  latter  times  of  the  republic  and  under  the 
first  emperors,  were  from  Hbur.  The  mausoleum  of  the 
Plautii  is  still  seen  at  Ponte  Lucano,  a  few  miles  from  the 
town  on  the  road  to  Rome.  It  is  in  the  shape  of  a  massive 
round  tower,  like  that  of  Caecilia  Metella  outside  of  Rome, 
with  an  inscription,  which  however  is  said  to  be  of  much 
later  ^te,  to  M.  Plautius  Silvanus,  who  served  under  Ti- 
berius in  the  Illyrian  war  (a.d.  10).  G.  M.  Zappi,  who 
lived  about  the  middle  of  the  15th  century,  describes,  in  his 
*  Annals  of  Tivoli,'  this  monument,  as  it  then  was,  in  better 
preservation  than  at  present. 

Augustus  used  to  visit  his  favourite  Maecenas  at  his 
villa  at  Tibur,  and  Suetonius  {Octav,^  72)  mentions  his 
holding  his  tribunal  under  the  porticoes  of  the  splendid 
temple  of  Hercules,  part  of  the  cella  of  which  is  still 
seen  behind  the  choir  of  the  modem  cathedral,  which 
has  been  partly  constructed  with  the  materials  of  the  antient 
temple.  Gellius  (xix.  5)  mentions  a  public  library  as  an- 
nexed to  the  temple.  Horace  preferred  Tibur  to  sul  other 
places  of  resort,  and  he  had  a  country-house  in  the  neigh- 
bourhood, distinct  from  his  Sabine  farm  at  Digentia. 

The  emperor  Hadrian  constructed  near  Tibur  a  magni- 
ficent villa,  of  which  extensive  remains  are  still  seen.  It 
contained  imitations  of  the  works  of  art  and  of  the 
beauties  of  nature  which  he  had  seen  in  his  travels  through- 
out the  empire.  Under  his  rei^  Getulius,  a  native  of 
Tibur,  and  his  wife  Simphorosa,  with  their  seven  sons,  being 
converts  to  the  Christian  doctrine,  are  said  to  have  suffered 


martyrdom,  according  to  Baronius,  TiUemont,  and  other 
church  historians.  Under  Aurelian,  the  famous  Zenobia, 
queen  of  Palmyra,  after  having  followed  the  triumphal 

grocession  of  her  conqueror,  was  by  order  of  the  senate 
anished  to  Tibur,  where  she  is  said  to  have  lived  many 
years  in  comparative  comfort.  The  grammarian  Nonius 
Marcellus,  who  belongs  to  the  fourth  centuiy,  was  a  native 
of  Tibur. 

In  the  year  543  the  Goths  imder  Totila  took  Tibur  by 
surprise,  and  slaughtered  most  of  the  inhabitants,  including 
tlie  bishop.  During  the  Longobard  dominion  in  Italy, 
Tibur  was  included  in  the  duchy  of  Rome,  subject,  at  least 
nominally,  to  the  emperors  of  Constantinople,  and  after- 
wards to  Charlemagne  and  his  successors.  After  the  fall 
of  the  Carlovingian  dynasty,  and  while  the  crown  of  Italy 
was  an  object  of  contest  between  various  pretenders,  Tibur, 
like  most  other  towns  of  central  Italy,  governed  itself  as  a 
municipal  community.  Its  territory,  which  extended  to 
the  westward  about  half-way  between  Tibur  and  Rome, 
embraced  in  the  opposite  direction  the  whole  vaUey  of  the 
Anio  as  far  as  the  borders  of  Naples.  But  the  abbot  of 
the  wealthy  Benedictine  monastery  of  Sublaqueum,  now 
called  Subiaco,  having  assumed  the  civil  jurisdiction  over 
extensive  domains,  villages,  and  castles  in  the  upper  part 
of  the  valley  and  the  adjoining  highlands,  of  which  he  had 
already,  by  various  grants,  the  *  utile  dominium,'  the  mu- 
nicipality of  Tibur,  together  with  the  bishop,  resented  his 
usurpation.  After  a  temporary  compromise  between  the 
parties,  effected  through  the  mediation  of  the  pope,  the 
Tiburtines  resorted  to  arms,  about  a.d.  1123,  took  several 
castles,  from  which  they  drove  away  the  monks  and  their 
men-at-arms,  and  a  sort  of  desultory  warfare  was  carried 
on  for  several  years,  until  1128,  when  the  abbot  of  Subla- 
queum surprised  the  castle  and  village  of  Poggio,  which 
was  colonized  by  the  Tiburtines;  and  after  a  desperate 
fighting  in  the  streets  and  houses,  the  place  was  plundered 
and  destroyed.  After  this  a  truce  was  concluded  between 
Tibur  and  the  abbot.  In  1141,  during  the  schism  between 
Innocent  II.  and  the  anti-pope  Anacletus,  the  Tiburtines 
having  acknowledged  the  la,,ier,  the  people  of  Rome,  who 
had  had  frequent  border  quarrels  with  their  Tiburtine 
neighbours,  seized  this  opportunity  to  assail  their  town 
with  a  considerable  force.  While  they  were  trying  to  break 
open  one  of  the  ^ates,  the  inhabitants  turned  off  part  of  the 
waters  of  the  Anio,  and  made  them  fall  with  overwhelming 
force  downfi  the  declivity  upon  the  assailants,  part  of  whom 
were  swept  away ;  and  the  citizens,  sallying  out  at  the  same 
time,  routed  the  remainder  of  the  besiegers,  who  ran  away, 
leaving  behind  their  tents  and  baggage.  This  was  the 
cause  of  that  deadly  animosity  of  the  Romans  against  the 
Tiburtines,  which  continued  for  more  than  a  century  after. 
In  the  following  year,  1142,  the  people  of  Tibur,  being 
threatened  with  another  attack,  thought  it  prudent  to  make 
their  peace  with  Pope  Innocent,  and  they  swore  allegiance 
to  him,  which  so  incensed  the  Romans,  wno  were  bent  upon 
the  destruction  of  Tibur,  that  they  rose  in  arms  against 
the  pope,  restored  the  senate,  and  proclaimed  the  republic. 
In  1145  Pope  Eugenius  III.  took  refuge  at  Tibur  from  the 
turbulence  of  the  Roman  people.  During  the  subsequent 
dissensions  between  the  emperor  Frederic  I.  and  the  pope, 
the  people  of  Tibur  seem  to  have  remained  faithful  to  the 
latter,  and  they  joined  the  Roman  militia  in  an  attack 
upon  Tusculum,  the  inhabitants  of  which  had  taken  the 
part  of  the  emperor,  which  ended  in  tlie  total  destruction 
of  that  antient  city,  a.d.  1191.  The  Tiburtines  obtained 
a  large  share  of  the  plunder  of  Tusculum.  Frederic  II., 
in  his  wars  against  the  pope,  held  for  a  time  possession  of 
Tibur.  After  a  course  of  desultory  warfare  between  Rome 
and  Tibur,  a  treaty  was  concluded  and  signed  by  the  ma- 
gistrates of  both  towns,  in  August,  1259,  entitled  *  Capitula 
et  Instrumenta  inter  Romanum  Populum  et  Populum  Ti- 
burtinum,*  by  which  the  city  of  Rome  secured  the  right  of 
sending  to  Tibur  a  count,  rector,  or  podestA,  as  political 
magistrate,  who  however,  before  entering  upon  his  ofiice, 
was  to  sweai*  to  observe  the  municipal  statutes  of  the  town 
of  Tibur ;  but  the  judges,  the  captain  of  the  militia,  and 
the  councillors  of  the  commune,  continued  to  be  chosen 
by  the  citizens  of  Tibur  as  heretofore.  The  town  of  Tibur 
was  to  pay  to  the  senate  of  Rome  an  annual  tribute  of  one 
thousand  *  libre '  (about  two  hundred  dollars).  After  this 
the  people  of  Tibur,  though  often  distracted  by  the  factions 
of  the  Guelphs  and  the  Guibelines,  the  Colonna  and  the 
Orsini,  which  desolated  for  more  than  a  centuiy  the  Cam- 
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pagna  and  the  neighbouring  districts,  remained  upon  the 
whole  attached  to  tiie  popes ;  and  they  even  fought  for 
Urban  VI.  against  the  Orsini  lords  of  Vicovaro  and  Ti^- 
liacozzo,  whom  they  defeated  in  1381.  Pope  Pius  tl.  built 
a  castle  at  Tivoii,  which  remains. 

Tivoli  is  now  the  head  of  a  district  of  the  comarca  of 
province  of  Rome,  which  district,  according  to  the  last 
census,  contained  55,825  inhabitants,  and  includes  most  of 
the  old  territory  of  Tibur.  It  is  one  of  the  few  antient 
towns  of  Latium  which  stands  on  its  antient  site ;  whilst 
the  modem  representatives  of  Tusculum,  PrsBueste,  and 
Alba  are  no  Iduger  on  the  spot  of  those  antient  cities. 
The  temple  of  Vesta,  vulgarly  called  *  Delia  Sibilla,*  with 
its  Corinthian  pillars,  still  occupies  its  commanding  posi- 
tion ;  the  temple  of  Hercules  has  been  transformed  into  a 
cathedral ;  the  Roman  road,  or  Via  Tiburtina,  crosses  the 
town ;  the  Roman  bridge  called  Ponte  Celio,  or  Ponticelli, 
is  still  extant.  I^ere  are  considerable  remains  of  the 
Villa  of  Msecenas  near  the  Cascatelle.  Remains  of  that 
of  Quintilius  Varus  are  shown  near  a  church  called  Quin- 
tiliolo.  Another  round  temple,  vulgarly  styled  •  Delia 
Tosse,'  or  of  the  goddess  TussLs,  is  outside  of  the  Roman 
gate. 

Tivoli  is  a  bishop's  see :  it  has  a  college,  and  a  town 
library  of  about  6000  volumes,  the  gift  of  the  Cavaliere 
Bischi,  a  native  of  the  place ;  several  manufactories  of 
iron,  leather,  and  paper ;  and  5900  inhabitants.  The  sur- 
rounding hills  are  covered  with  olive-trees.  The  streets 
of  the  town  are  narrow  and  steep.  Near  Tivoli  is  the  ex- 
tensive Villa  d*Este,  constructea  about  the  middle  of  the 
sixteenth  century  by  the  Cardinal  Ippolito  the  younger,  of 
Este,  son  of  Alfonso  I.,  duke  of  Ferrara,  who  was  governor 
of  Tivoli  under  Pope  Julius  III.,  and  afterwards  embel- 
lished by  the  Cardinal  Luigi  d'Este,  brother  of  Alfonso  II. 
It  has  all  the  formal  magniiicence  of  the  gardens  and 
pleasure-grounds  of  that  age ;  its  trees  cut  in  architectural 
shapes,  its  mosaic-like  parterres,  its  handsome  fountains  and 
water-works,  constructed  by  Orazio  Olivieri,  a  celebrated 
hydraulist  of  Tivoli ;  its  avenue  of  Italian  pines,  and  its 
terraces, — constitute  a  princely  residence,  suited  to  the  cha- 
racter and  style  of  its  former  owners.  The  mansion  is 
adorned  with  frescoes  by  Zuccari  and  Muziano.  The  view 
ftom  the  terrace  before  the  house  is  magnificent.  Ven- 
turini  has  pubhshed  views  of  this  villa,  *  Fontane  del  6i- 
ardino  Estense  coi  loro  prospetti.'  The  country  about 
Tivoli  and  the  valley  of  the  Anio  above  it  is  one  of  the 
most  pleasant,  saiubnous,  and  romantic  districts  near  Rome. 
Vicovaro,  the  antient  Varia,  eight  miles  above  Tivoli; 
the  secluded  monastery  of  Subiaco,  which  is  twelve  miles 
above  Vicovaro,  near  where  Nero  had  a  villa ;  the  sources 
of  the  Anio,  near  Trevi,  above  iSubiaco ;  and  the  valley  of 
Digentia,  afford  scope  for  interesting  excursions.  The 
vines  of  Tivoli  are  famed  for  a  peculiar  sort  of  grape,  called 
'  piszutello  *  and  *  pergolese,*  which,  on  account  of  its  firm- 
ness and  luscious  taste,  is  much  in  request  for  the  table. 
It  was  noticed  as  early  as  the  time  of  Pliny  thfe  elder,  who 
says  (Hist,  Nat.,  xiv.  4,  Tauchnit2  edit.)  that  it  was  then 
a  newly  discovered  sort  of  grape,  having  the  appearance 
of  the  olive,  and  was  called  by  the  Tiburtines  *  uva  mu- 
nicipi.*  The  stone  commonly  called  *  travertine,'  of  which 
many  of  the  buildings  of  Rome  are  built,  is  dug  near 
Tivoli. 

Many  authors  have  written  concerning  the  history  and 
antiquities  of  Tivoli.  Nicodemi  wrote  its  history  in  Latin ; 
Zappi  wrote  *  Annali  di  Tivoli ;'  Del  R5,  *  Antichit&  Ti- 
burtme  ;'  Marzi, '  Storie  Tiburtine  ;'  Cabral  and  Del  R6, 
*NuoveRicerche  dclle  Ville  e  dei  piii  notabili  Monument! 
antichi  della  Citti  e  del  Territorio  di  Tivoli,'  an  excellent 

fuide-book ;  De  Sanc'.tis,  *  Dissertazioni  sopra  la  Villa 
'Orazio,  sopra  il  Mausoleo  de'  Plauzj,  e  sopi*a  Antino ;' 
Ligorio,  *  Pianta  della  Villa  Tiburtina  di  Adriano  disegnata 
e  descritta,'  published  by  F.  Contini,  fol.,  Rome,  1751; 
Agostino  Capello,  *  Saggio  sulla  Topografia  Fisica  di  Ti- 
voli,' in  the  23rd  vol.  of  the  *  Giornale  Arcadico,'  1824 ; 
Volpi,  *  De  Tiburtibus,  sen  Tiburtinis,'  in  his  »  Vetus  La- 
tium ;'  and  lastly,  Viola,  *  Storia  di  Tivoli  della  sua  origine 
flno  al  Secolo  XVlI.'  Rome,  1819. 
TLASCALA.  [Mexican  States,  vol.  xv.,  p.  159.] 
TMOLUS  (T^wXoc),  a  chain  of  mountains  which  runs 
from  east  to  west,  nearly  through  the  centre  of  Lydia,  and 
parallel  to  the  Messogis.  It  detaches  itself  from  the  Mes- 
sogis  near  the  borders  of  Phry^a  and  terminates  on  the 
coast  opposite  the  island  of  tinios.    It  thus  separates  the 


valley  of  the  Caystnis  from  that  of  the  Hermus.  Il  is  said 
by  Pliny  to  have  been  previously  called  TimOlus.  (Nat, 
Hist.y  V.  30 ;  compare  Ovid,  Met.,  vi.  15  ;  xi.  86.) 

Tmolus  was  celebrated  in  antiquity  for  its  wine  (Strabo, 
*iv.  i537),  to  which  allusion  is  frequently  made  in  the 
*  BacchsB '  of  Euripides.  It  was  also  rich  in  minerals ;  and 
the  Pactolus,  which  flows  from  it  into  the  Hermus,  is  said 
to  have  washed  down  a  great  quantity  of  gold,  whence 
CrcBsiis  and  the  Lydian  kings  were  supposed  to  have 
obtained  a  great  part  of  their  wealth,  fn  the  time  of 
Strabo  however  no  gold  was  found  in  the  river.  (Herod., 
i.  93 ;  V.  101 ;  Strw)0,  xiii.  626.)  Chishull,  who  visited 
Tmolus  in  1699,  describes  the  mountain  as  pleasant,  and 
garnished  with  an  intinite  variety  of  plants,  shrubs,  and 
trees.  Besides  a  fine  prospect  of  tne  country,  the  traveller 
is  amused  with  impending  rocks,  perpendicular  precipices, 
and  the  murmurs  of  a  brook,  probably  the  Pactolus.  On 
the  top,  which  he  gained  in  four  hours,  was  a  fruitful  vale 
between  two  lofty  ridges ;  with  a  vein  of  marble  as  clear 
and  pellucid  as  alabaster.  (Chandler,  Travels  in  Asia 
Minor,  c.  77.)  Mr.  Fellowes  (Account  of  Discoveries  in 
Lycia,  p.  8)  speaks  of  the  mountain  being  covered  with 
snow  at  the  latter  end  of  February ;  but  Chishull  found 
the  snow  remaining  on  the  summits  at  the  latter  end  of 
April. 

In  the  time  of  Strabo  there  was  a  watch-tower  of  white 
stone  on  the  top  of  Tmolus,  which  had  been  built  by  the 
Persians,  and  from  which  the  whole  of  the  surrounding 
country  could  be  seen,  especially  the  plain  of  the  Caystms. 
(Strabo,  xiii.  625.)  Tacitus  (Annal.j  ii.  47)  speaks  of  a 
town  Tmolus,  which  was  destroyed  by  an  eartnquake  in 
the  reign  of  Tiberius,  a.d.  17.  This  town  seems  to  have 
been  situated  either  upon  or  near  the  mountain.  Ernesti, 
in  his  note  upon  the  above-mentioned  passage  of  Tacitus, 
says  that  this  town  is  also  mentioned  by  Herodotus  (i.  84), 
but  Herodotus  is  speaking  of  the  mountain,  not  of  the 
town.  The  Mesotimolitae,  as  the  name  indicates,  in- 
habited the  central  part  of  the  mountain.  (Pliny,  Nat^ 
Hist.,  V.  30.) 

TOAD.  [Progs.]  MM.  Dum^ril  and  Bibron  (Erpeio- 
logie)  make  the  Buibniform  family  of  the  Anurous  Phane- 
rogloss  Batrachians  (Anoures  PnanSroglosses)  consist  of 
the  following  genera : — 

Dendrobates,  Wagl.    (Hylaplesia,  part,  Boie,  Tschudi.,) 

Example,  Dendrooates  ttnctorius  (Cayenne). 

Rhinoderma,  Dum.  and  Bibr. 

Example,  Rhinoderma  Darwtnii  (Chili). 

Atelopusy  Dum.  and  Bibr. 

Example,  Atelopusjtavescens  (Cayenne) 

Bu/o,  Laur. 

Example,  Bufo  vulgaris,  the  common  toad.  (Europe, 
Japan.)  [Frogs,  vol.  x.,  pp.  490,  491,  493,  495.]  MM. 
DumSril  and  Bibron  record  eighteen  species  of  this  genus. 

Phryniscus,  Wieg.    (Chaunus,*  part,  t'schudi.) 

Example,  Phryniscus  nigri'cans,^ie^,    (Montevideo.) 

Brachycephalus,  Fitzing.     (Ephippifer,  Coct.) 

Example,  Brachycephalus  ephippium,  Fitzing.  (Braz  il, 
Guyana.) 

Hylcedactylus,  Tschud. 

Example,  Hyltsdactylus  baleatus  (Java). 

Plectropus,  Dum.  and  Bibr. 

Example,  Plectropus  pictus  (Manilla). 

Engy stoma,  Fitzing.  (Microps,  Wagl. ;  Stenocephalus, 
Tschud.) 

Example,  Engy stoma  ovale  (Surinam,  Buenos  Ayres). 

Uperodon,  Dum.  and  Bibr. 

Example,  Uperodon  ?narmoratus  (Montavalle,  Indian 
Peninsula). 

Breviceps,  Merrem  (Engystoma,  part,  Fitzing. ;  Systoma, 
Wagl.,  Tschud.). 

Example,  Breviceps  gibbosus  (South  Africa,  near  the 
Cane  of  Good  Hope). 

Khinophrynus,Uwm.  and  Bibr. 

Example,  Rhinophrynus  dorsalis  (Mexico). 

Geographical  Distribution  of  the  Family. — MM.  Du- 
m^ril  and  Bibron  state  (loc.  cit.)  that  the  number  of  species 
known  to  them  (1841)  was  thirty-iive,  a  much  less  number 
than  that  of  the  Raniform  family,  which  includes  fifty-one, 
and  less  still  than  the  Hyliform  or  Tree-frog  family,  which 
comprises  sixty-four. 

Nevertheless,    observe  these  excellent  herpetologists, 

•  N.B.  PnMoeapledt  li  Uvt  CAcmm  is  In  omitholoi^.   [Palakisia,  toI* 

xvii.,  p.  135.] 
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species  of  this  family  exist  in  all  the  five*  parts  of  the 
werld,  where  they  are  distributed  in  a  manner  not  less  un- 
equal than  the  Raniforra  and  Hyliform  species,  and, 
always,  with  a  greater  proportion  for  America,  whilst  the 
smallest  portion  of  them  belong  to  Europe,  which  has  not 
even  a  single  species  peculiar  to  itself,  for  the  twot  there 
found,  the  Common  Toad  and  the  Green  Toad  {Bvfo  viri- 
dis^  Laur.),  also  inhabit  Africa  and  Asia,  which  produce 
moreover,  the  one  Bufo  pantherinus  and  Breviceps  gib- 
bosus,  the  other  Plectropus  pictuSy  Engystoma  omatumy 
Hi/lcsdactylus  baleatuSy  Uperodon  marmoratuniy  an4  Bu- 
f(j}ies  cruentatus,  scabeVy  biporcatusy  isoSy  and  asper. 

Oceania,  which,  after  America,  is,  they  observe,  best 
furnished  with  Hyliform  species,  and  where  two  of  the 
Ranilbrm  family  are  found,  has  not  hitherto  yielded  more 
than  a  single  Bufoniform  species,  viz.  Phryniscus  Aus- 
trail's. 

America,  besides  six  species  of  Bt{fOy  viz.  strumostLSy 
melanotis,mu6ncuSy  Americanus,  margaritifery  dPOrbignyiy 
and  LeschenaiUtiiy  furnishes  Dendrobates  tinctoriuSy  ob- 
scuruSy  and  pieties;  Rhinoderma  Darwinii;  Atelopusfia- 
vescens ;  Phryniscus  nigricans ;  Brackycephalus  epnip- 
pium ;  and  Engystomata  ovalcy  CarolinensCy  rugosum,  and 
microps. 

Mr.  Darwin,  speaking  of  the  Fauna  of  the  Galapagos 
Archipelago,  says,  *  Of  snakes  there  are  several  species, 
but  all  harmless.  Of  toads  and  frogs  there  are  none.  I 
was  surprised  at  this,  considering  how  well  the  temperate 
and  damp  woods  in  the  elevated  parts  appeared  adapted 
to  their  habits.  It  recalled  to  my  mind  the  singular  state- 
ment made  by  Bory  St.  Vincent,  namely,  that  none  of  this 
family  are  to  be  found  on  the  volcanic  islands  in  the  great 
oceans.  There  certainly  appears  to  be  some  foundation 
for  this  observation  ;  wmch  is  the  more  remarkable,  when 
compared  with  the  case  of  lizards,  which  are  generally 
among  the  earliest  colonists  of  the  smallest  islet.  It  may 
be  asked  whether  this  is  not  owing  to  the  different  facilities 
of  transport  through  salt-water,  of  the  eggs  of  the  latter, 
protected  by  a  calcareous  coat,  and  of  the  slimy  spawn  of 
the  former.'    (Journal.) 

Fossil  Toads. 

Here  may  be  noticed  the  fossil  specimens  from  the 
CEningen  beds — Bombinator  (EninsensiSy  Agass.  {Pelo' 
pfiilus  Agassiziiy  Tschudi),  and  PcUceophi^nos  Gessneriy 
Tschudi.  (See  Classification  der  Batrachiery  von  J.  J. 
Tschudi,  pp.  84,  89,  tab.  1,  ff.  2,  3.) 


Palaophrynos  GeMBeri.    (TKhudi.) 

TOALDO,  GIUSEPPE,  a  celebrated  Italian  geographer 
and  meteorologist,  was  bom  in  1719  at  a  small  village 
near  Vicenza.  After  having  received  the  usual  rudiments 
of  education,  he  was  sent  to  the  University  of  Padua,  in 
order  to  qualify  himself  for  the  priesthood  by  the  study  of 
literature  and  theology ;  and  while  there,  a  taste  for 
natural  philosophy,  and  particularly  for  astronomy,  induced 
him  to  devote  a  considerable  portion  of  his  time  to  the 

*  The  fifth  part  is  that  tenued  by  the  French  '  Ooeanie/  which  includes  the 
Indian  Arohtpelago,  the  Society,  Friendly,  and  other  isles,  Australia,  and  Van 
iDLemon's  lAnd. 

f  N  B  Bufo  eaiamita,  Laur.,  recorded  a«  a  third  species  by  the  Prince  of 
Caniao  (Fattna  Itaiiea  atid  Amphibia  Europaa'),  is  constderea  by  MM.  Du' 
m^  and  Bibron  as  identical  with  B^fit  virtdis. 


pursuit  of  those  ^ranehes  of  science ;  this  pursuit  he  con« 
tinued,  during  the  intervals  which  his  pastoral  duties  af- 
forded, after  he  had  quitted  the  university  and  become 
the  curate  of  a  village  in  the  neighbourhood. 

In  1762  he  was  appointed  professor  of  physical  geo- 
^aphy  and  astronomy  in  the  same  university,  and  he 
immediately  availed  mmself  of  the  influence  which  his 
appointment  gave  him  to  obtain  the  grant  of  a  building 
wnich  might  be  occupied  as  an  observatory ;  in  this  he 
succeeded,  and  being  allowed  the  use  of  an  antient  tower, 
he  placed  in  it  all  the  instruments  which  he  could  collect. 
In  this  building  he  made  a  series  of  astronomical  observa- 
tions, in  continuation  of  those  which  had  been  made  about 
forty  years  previously  by  Poleni ;  and  the  first  thunder-rod 
erected  in  the  Venetian  states  was  one  which  Toaicjo  ap- 
plied to  th6  same  building. 

He  died  suddenly  at  Padua,  in  December,  ^798,  in  con- 
sequence of  a  fit  of  apoplexy,  which  was  supposed  to  have 
been  brought  on  by  a  domestic  calamity. 

The  Add6  Toaldo  applied  himself  to  the  study  of 
mathematics  only  as  far  as  that  branch  of  science  is  ap- 
plicable to  geography.  In  1769  he  published  at  Padua  a 
treatise  on  plane  and  spherical  trigonometry,  with  a  col- 
lection of  tables ;  and  at  Venice,  in  1773,  a  tract  entitled 
*  Compendio  della  Sfera  e  di  Geographia.'  In  1782  he 
published  his  *  Saggio  di  Studi  Veneti  neir  Astronomia  e 
nella  Marina ;'  and  two  years  afterwards,  his  method  of 
finding  the  longitude  of  a  place  by  an  observed  transit  of 
the  moon  ;  in  1789  appeared  his  *  Trattato  di  Gnomonica,* 
and  in  1791  a  work  entitled  *  Schediasmata  Astronomica.* 

In  1776  he  gave,  in  a  letter  to  Mr.  Strange,  the  British 
resident  at  Venice,  an  account  of  the  tides  in  the  Adriatic, 
which  he  drew  from  the  observations  of  Signior  Temanza, 
an  Italian  architect  and  engineer.  From  this  account  it 
appears  that  the  tides  in  that  sea  are  at  their  greatest 
height  in  winter;  that  the  height  of  the  spring-tides 
amounts  to  between  3  and  4  feet,  while  the  neap-tides 
scarcely  exceed  3  inches.     (Phil.  Trans.y  vol.  Ixvii.) 

The  attention  of  Toaldo  was  strongly  directed  to  meteor- 
ology at  a  time  when  this  branch  of  natural  philosophy 
was  but  little  studied ;  and  he  is  the  first  who  took  notice 
of  the  supposed  connexion  of  atmospherical  phenomena 
with  the  movement  of  the  moon  in  her  orbit.  Having 
observed  that  those  phenomena  return  in  nearly  the  same 
order  at  the  end  of  every  eighteen  years,  he  drew  up  tables 
exhibiting  the  state  ot  the  weather  during  three  such 
periods ;  and  an  account  of  his  system  was  given  in  a 
paper  entitled  *  Le  Saros  Meteorologique,*  &c.,  which  is 
contained  in  the  *  Journal  de  Rosier '  for  1782. 

In  1770  Toaldo  published  a  tract  entitled  *  Saggio 
Meteorologico  suUa  vera  Influenza  degli  Astri  ;*  and  two 
years  afterwards,  a  tract  concerning  the  method  ot*  pro- 
tecting buildings  fi-om  the  effects  of  lightning ;  he  also 
published,  in  1775,  a  work  on  the  application  of  meteor- 
ology to  agriculture. 

Toaldo  wrote  a  life  of  the  Abb6  Conti,  which  was  pre- 
fixed to  an  edition  of  the  works  of  that  philosopher  and 
poet,  who  had  been  his  instructor. 

TOBACCO,  the  common  name  of  the  plants  belonging 
to  the  MonopetaJous  genus  Nicotiana.  Tobacco  was  the 
name  used  by  the  Caribbees  for  the  pipe  in  which  they 
smoked,  but  tnis  word  was  transferred  by  the  Spaniards 
to  the  herb  itself.  The  genus  Nicotiana  contains  about 
forty  species,  most  of  them  yielding  tobacco  for  smoking, 
and  many  of  them  cultivated  in  the  gardens  of  Europe. 
The  name  Nicotiana  was  given  these  plants  after  Jean 
Nicot,  of  Nismes,  in  Languedoc,  who  was  an  agent  of 
the  king  of  France  at  Portugal,  and  there  procured  the 
seeds  or  the  tobacco  from  a  Dutchman  who  had  pro- 
cured them  in  Florida.  Nicot  sent  them  to  France  in 
1560. 

The  species  of  Nicotiana  are  most  of  them  herbs,  rarely 
undershrubs,  and  generally  clothed  with  clammy  haii-s  or 
down.  The  flowers  are  terminal,  racemose  or  panicled, 
and  of  a  white,  green,  or  purplish  colour.  The  calyx  is 
5-cleft,  permanent ;  corolla  funnel-  or  salver-shaped,  divi- 
sions 5,  plicate  and  spreading ;  stamens  5,  as  long  as  the 
tube  of  the  corolla ;  anthers  dehiscing  lengthwise ;  stigma 
capitate;  capsule  2-celled,  2-valved,  valves  bipartite; 
seeds  minute,  numerous. 

iV.  Tabacumy  Common  Virginian  or  Sweet-scented  To- 
bacco, is  an  herbaceous  plant,  with  acuminated,  oblong, 
lanceolate,  sessile  leaves,  lower  ones  decurrent ;  throat  of 
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corolla  inflated,  seffments  of  the  limb  pointed.  This  plant 
is  a  native  of  the  West  Indies,  where  it  first  became  known 
to  the  Spaniards,  and  of  Virginia,  where  the  Enghsh  first 
became  acquainted  with  its  properties.  Of  the  variotis 
species  it  is  that  which  is  most  commonly  cultivated  in 
gardens  as  an  ornament.  It  is  also  largely  cultivated  in 
Europe  for  the  purpose  of  smoking.  The  other  species 
are  nowever  in  some  cases  preferred.  Schrank  has 
described  a  larj^e  number  of  varieties  of  the  common  to- 
bacco, varying  m  the  size  and  form  of  their  leaves,  as  well 
as  the  colour  and  form  of  their  corollas.  For  an  account 
of  the  properties  of  this  species,  see  Nicotian  a  Tabacum. 

N,  Mocrophylla,  Orinoco  Tobacco,  is  an  herbaceous 
plant,  with  ovate  acute  leaves  clasping  the  stem ;  throat  of 
corolla  inflated,  segments  short,  pointed.  It  is  a  larger 
plant  than  the  last,  the  stem  rising  from  five  to  seven  feet 
nigh.  It  is  a  native  of  America,  and  is  frequently  used  for 
smoking,  under  the  name  Orinoco  tobacco  ;  it  is  however 
inferior  to  the  last ;  the  milder  Havannah  cigars  are  said 
to  be  made  from  it. 

N.  Rustica,  English  Tobacco,  has  an  herbaceous  square 
stem,  witii  petiolate  ovate,  quite  entire  leaves,  tube  of 
corolla  cylindrical,  longer  than  the  calyx  ;  segments  of  the 
limbs  roundish,  obtuse.  This  plant  is  a  native  of  Europe, 
Asia,  Afhca,  and  America.  It  is  called  English  tobacco 
because  it  was  the  first  species  that  was  introduced  into 
this  country  for  growth  ;  it  was  then  brought  from  America. 
It  grows  very  well  in  this  climate,  and  in  some  places  is 
almost  naturalised.  It  is  known  in  France  as  tabacpausse^ 
in  GtQxmwciY  VABauerri'tabak,  and  in  Spain  as  Tabcmca  cima- 
rosa,  Tliis  plant  grows  on  the  coast  of  the  Mediterranean, 
and  thence  finds  its  way  into  India,  where  it  is  highly  va\ied. 
The  tobaccos  of  Salonica  and  Latakkia,  which  are  much 
esteemed,  appear  to  be  the  produce  of  N.  rustica.  From 
the  extensive  range  of  climate  and  difference  of  situation 
which  this  plant  occupies,  its  characters  suffer  considerable 
change ;  hence  a  number  of  varieties  have  been  described. 
In  the  shops  this  tobacco  is  known  as  Turkish. 

N.  Persicay  Shiraz  Tobacco,  is  an  herbaceous  plant, 
clothed  with  clammy  down,  with  the  leaves  of  the  root  ob- 
long, those  of  the  stem  acuminate  and  sessile;  corolla 
salver-shaped,  with  a  long  tube,  and  rather  une(j^ual  seg- 
ments. Tnis  plant  is  a  native  of  Persia,  and  furnishes  the 
famous  Shiraz  tobacco.  This  tobacco  is  milder  than  that 
produced  by  the  N.  tahacumy  and  but  a  small  quantity  is 
consumed  m  this  country.  The  English  smoke  more  of 
the  strongest  tobacco  than  any  nation  in  the  world. 

There  are  several  other  species  of  tobacco  which  are 
used  in  the  places  where  they  naturally  ctow  for  smok- 
ing. N.  quadrivalvis  has  capsules  with  four  valves ;  it 
grows  on  the  Missouri  river,  and  is  there  smoked  by  the 
natives.  N,  multivalvis  has  capsules  with  many  valves ; 
it  is  cultivated  by  the  Indians  on  the  Columbia  river  for 
smoking.  It  is  a  fetid  plant,  and  the  calyx,  the  most 
fetid  part,  is  selected  by  the  Indians  for  smoking.  N. 
nanay  a  small  species  of  tobacco,  is  a  native  among 
the  Rocky  Mountains  of  North  America,  and  is  smoked 
by  Indians.  N.  repanda  is  a  native  of  Cuba,  and  is  said 
to  furnish  the  tobacco  for  making  the  small  cigars  known 
as  Queen's.  ^ 

Cultivation. — ^The  cultivation  of  tobacco  is  most  ex- 
tensively carried  on  in  the  United  States  of  North  America. 
It  requires  considerable  heat  to  come  to  perfection ;  but 
with  care  and  attention,  and  by  treating  it  as  an  exotic,  it 
maybe  very  successfully  cultivated  in  much  colder  cli- 
mates. The  least  frost  injures  it ;  but  this  is  the  case  with 
many  plants,  which  are  nevertheless  successfully  culti- 
vated in  the  northern  part  of  Europe.  The  seeds  of  the 
tobacco  plant  must  be  sown  in  a  prepared  seed-bed,  and 
be  carefully  protected  from  the  least  frost :  for  which  pur- 
pose straw  and  fern  are  used,  as  is  done  by  the  market- 
gardeners  who  raise  early  culinary  vegetables.  When 
once  the  danger  of  spring  frosts  is  over,  they  maybe  safely 
transplanted ;  and  if  the  ground  has  been  duly  prepared, 
they  will  arrive  at  maturity  before  the  frosts  of  autimin,  as 
is  the  case  with  potatoes,  buckwheat,  and  many  other 
plants  which  are  natives  of  warmer  climates.  To  accelerate 
the  growth  of  the  tobacco  plant  the  ground  should  have 
been  deeply  trenched,  and  highly  impregnated  with 
manure  for  some  time  before ;  for  fresh  dung,  especially 
that  of  horses,  would  impart  a  rank  disagreeable  flavour  to 
the  leaf.  It  is  therefore  by  a  preparatory  course  of  high 
cultivation,  and  by  bringing  the  soil  to  the  state  of  a  rich 


garden  mould,  that  tobacco  may  be  cultivated  without 
much  fear  of  failure.  There  can  be  no  doubt  that,  if  it 
were  not  for  the  fiscal  restrictions  arising  from  duties  im- 
posed upon  tobacco  by  almost  every  government,  the 
cultivatiron  of  it  would  be  a  great  resource  to  native  indus- 
try, especially  on  a  smidl  scale,  by  cottagers  and  gardeners. 
In  Holland,  of  which  the  climate  differs  little  from  that  of 
Great  Britain,  tobacco  is  cultivated  to  a  very  great  extent, 
even  in  very  poor  soils,  by  great  attention  to  manuring, 
and  by  accelerating  the  growth  of  the  plant.  The  seed  is 
sown  in  a  well-prepared  seed-bed  in  M!arch,  and  protected 
by  mats  laid  over  hoops  as  long  as  the  nights  are  cold  and 
frost  is  dreaded.  The  gi-ound  in  which  the  tobacco  is  to 
be  transplanted  is  laid  in  narrow  beds  with  intervals  be- 
tween them,  which  are  dug  out  deep,  as  is  done  with 
asparagus-beds,  and  richly  manured  with  sheeps'  dung. 
These  beds  are  two  feet  wide  at  top,  and  two  feet  six 
inches  at  bottom,  with  sloping  sides  to  keep  the  earth  up : 
the  intervals  are  only  six  or  eight  inches,  and  serve  not 
only  as  drains  to  keep  the  beds  dry,  but  as  paths  from 
which  the  surface  of  the  beds  may  be  stirred  and  weeded. 
Two  rows  of  plants  about  eight  inches  high  are  planted  at 
equal  distances  along  the  beds ;  the  rows  are  sixteen  or 
eighteen  inches  apart,  and  the  plants  at  the  same  distance 
from  each  other.  In  warmer  climates  the  plants  are 
placed  three  feet  apart,  as  there  they  grow  to  a  much 
greater  size,  and  cover  more  ground  ;  a  moist  day  is  chosen 
for  transplanting.  The  plants  are  taken  up  carefully  with 
a  small  spade  or  trowel  without  shaking  the  earth  much 
from  the  roots ;  they  are  placed  slanting  in  a  shallow 
basket,  and  thus  carried  to  the  prepared  beds ;  they  should 
be  vigorous,  and  have  a  stem  six  or  eight  inches  long. 
They  are  inserted  into  holes  made  by  a  proper  instrument," 
so  that  the  fibres  of  the  roots  and  the  adhering  earth  may 
be  completely  buried  up  to  the  bottom  of  the  stem  :  four 
or  six  leaves  should  be  on  the  plant ;  if  more,  the  lowest 
may  be  pinched  off.  If  the  ground  was  sufficiently  moist, 
and  no  great  heat  or  strong  sunshine  wither  the  plants,  they 
will  scarcely  appear  to  have  suffered  from  the  removal ;  those 
which  die,  as  must  often  be  the  case,  are  replaced  by  others 
left  in  the  seed-bed  for  that  purpose.  Great  attention 
must  be  paid  to  the  beds  all  the  time  the  tobacco  is  grow- 
ing; weeds  must  be  carefully  eradicated,  and  the  earth 
repeatedly  stirred  between  the  plants  with  hoes  and  narrow 
spades  to  accelerate  the  growth.  When  the  leaves  ac- 
quire a  certain  size,  the  lower  leaves  should  be  pinched  off, 
to  increase  the  bulk  of  the  upper :  for  the  former  are  apt 
to  wither  before  the  latter  have  acquired  their  full  growth. 
A  fine  tobacco  plant  should  have  from  eight  to  twelve  !arge 
succulent  leaves,  and  a  stem  from  three  to  six  feet  high  ; 
the  top  should  then  be  pinched  off  to  prevent  its  ninmng 
and  drawing  the  sap  from  the  leaves.  Every  lateral  shoot 
should  be  carefully  pinched  off  as  soon  as  it  appears,  \o 
prevent  branching.  A  few  plants  are  left  for  seed,  and 
of  these  the  head^  are  allowed  to  shoot  the  full  lengths 
The  seeds  are  so  small  and  so  numerous  on  a  plant,  that  a 
few  plants  produce  a  sufficiency  of  seed  for  the  next  crop. 
The  plantations  of  tobacco  aie  continually  examined,  and 
every  leaf  injured  by  insects  or  otherwise  is  pulled  off. 
Tobacco  takes  about  four  months  from  the  time  of  plant- 
ing to  come  to  perfection ;  that  is,  from  May  to  Septem- 
ber, when  the  leaves  are  gathered  before  there  is  any 
danger  from  frost :  one  single  white  frost  would  spoil  the 
whole  crop  and  cause  it  to  rot.  As  soon  as  the  colour  of 
the  leaves  becomes  of  a  paler  green  inclined  to  yellow, 
thev  are  fit  to  be  gathered  ;  they  then  begin  to  droop, 
and  emit  a  stronger  odour,  and  they  feel  rough  and  some- 
what brittie  to  the  touch.  When  the  dew  is  evaporated 
and  the  sun  shines,  the  leaves  maybe  most  advantageously 
gathered,  which  is  done  by  cutting  down  the  plant  close  to 
the  ground,  or  even  a  little  under  the  surface.  They  are 
left  on  the  ground  to  dry  till  the  evening,  taking  care  to 
turn  them  often,  that  they  may  dry  equally  and  more 
rapidly.  They  are  housed  before  the  evening  dew  falls, 
which  would  injure  them,  and  laid  up  undercover  in  heaps 
to  sweat  during  the  night ;  and  some  mats  are  thrown 
over  the  heaps  to  keep  in  the  heat.  If  they  are  very  full 
of  juice,  they  are  sometimes  carried  out  again  the  next  day 
to  dry  in  the  sun  ;  but  most  commonly  they  are  left  to 
sweat  for  three  or  four  days,  and  then  moved  and  hung  up 
to  dry  in  sheds  or  builcungs  made  for  the  purpose,  like 
those  in  which  paper  is  dried  in  the  paper-mills,  which 
allow  a  thorough  draught  of  air,  but  keep  out  the  rain. 
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Every  tobacco  plantation  has  such  buildings,  proportioned 
to  the  extent  of  the  cultivation.  The  floors  are  most 
commonly  only  the  soil  on  which  they  stand ;  but  it  is  much 
better  if  they  are  boarded,  because  on  the  earth  the  plants 
are  apt  to  be  soiled,  which  injures  the  quality  of  the 
tobacco.  In  some  places  the  leaves  are  now  stnpped  off 
the  stems  and  strung  on  packthread  to  hang  tliem  up  to 
dry.  In  others  the  whole  plant  is  hung  on  pegs  placed  in 
rows  at  regular  distances,  and  fixed  on  laths  which  run 
across  the  Duilding.  All  that  is  required  b  to  place  as 
many  plants  as  possible  without  their  being  so  near  as  to 
prevent  the  circulation  of  the  air  between  them.  When 
the  plants  are  quite  dry  they  are  removed  in  moist  or 
foggy  weather :  for  if  the  air  is  verv  dry  the  leaves  would  fall 
to  dust.  They  are  laid  in  heaps  on  hurdles  and  covered  over, 
that  they  may  sweat  again,  which  they  do  but  slowly. 
The  heaps  are  carefully  examined  from  time  to  time  to  see 
that  they  do  not  heat  too  much ;  and,  according  to  the  sea^ 
son  and  the  nature  of  the  plants,  whether  more  or  less  filled 
with  sap,  they  remain  so  a  week  or  a  fortnight.  This  part  of 
the  process  requires  much  attention  and  experience ;  for 
whether  they  do  not  heat  to  the  proper  degree  or  too  much, 
in  either  case  the  quality  is  impaired.  An  experienced  to- 
bacco grower  will  ascertain  the  proper  degree  of  heat  better 
with  his  hand,  than  the  ablest  chemist  could  do  with  his  ther- 
mometer. If  the  leaves  were  not  stripped  off  at  first, 
which  is  not  the  mdst  common  practice,  Uiey  are  taken  off 
now,  when  the  proper  fermentation  is  completed,  and 
sorted ;  those  which  grow  on  the  top  of  the  stem,  in  the 
middle,  and  at  the  bottom,  are  laid  separately,  as  being 
of  different  qualities.  They  are  tied  together  in  bundles 
of  ten  or  twelve  leaves,  and  again  dried  carefully,  when 
they  are  ranged  in  casks  horizontally,  and  pressed  in,  by 
means  of  a  round  board,  by  lever  or  screw,  as  soon  as  a 
certain  quantity  has  been  laid  in ;  the  pressure  is  equal  to 
that  of  a  weight  of  several  tons.  This  is  essential  to  the 
safe  transportation  of  the  tobacco,  and  it  is  thus  that  the 
great  bulk  of  it  arrives  from  the  places  where  its  cultiva- 
tion is  most  extensive,  as  in  Amenca. 

The  finest  tobacco  however  is  made  into  rolls,  which 
from  their  shape  are  called  carrots.  The  leaves  are  placed 
together  by  large  handfuls,  and  wound  very  tightly  round 
by  strips  of  fibrous  wood  or  strong  grass,  at  a  time  when 
the  air  is  somewhat  moist ;  they  partially  consolidate, 
and  require  only  to  be  rasped  to  make  the  finest  and  most 
genuine  snuff,  or  rapp6e,  as  it  is  called.  The  snuffs  commonlv 
sold  however  are  manufactured  and  prepared  in  a  muck 
more  complicated  manner. 

The  refuse  stems  of  the  tobacco  are  sometimes  burned ; 
but  it  is  best  to  let  them  rot  in  the  ground,  where  they  are 
converted  into  good  manure  for  the  next  crop.  From  the 
high  state  of  cultivation  of  the  land,  it  is  left  very  rich  for 
any  other  crop  after  the  tobacco ;  but  as  this  is  quite  a 
gai-den  cultivation,  the  tobacco  recurs  very  soon  on  the 
same  ground  ;  the  abundant  manuring  and  deep  trenching 
prevent  any  bad  effects  from  this  frequent  recurrence. 

Maniffacture. — ^Tobacco  is  packed  m  hogsheads  for  ship- 
ment :  it  is  done  with  the  greatest  care,  each  bundle  being 
laid  separately.  They  are  ranged  side  by  side,  and  the 
direction  of  the  points  of  the  leaves  is  reversed  with  every 
alternate  row.  When  the  cask  is  about  one-quarter  filled, 
the  tobacco  is  compressed  by  a  powerful  lever- press,  which 
reduces  the  thickness  of  the  layer  from  about  twelve  inches 
to  three ;  and  the  pressure  is  continued  eeveral  hours,  that 
the  tobacco  may  become  so  consolidated  as  not  to  spring 
lip  again  when  it  is  removed.  In  this  way  the  cask  is 
filled,  by  successive  stages,  until  it  contains  a  mass  of  to- 
bacco-leaves so  dense  and  compact,  that  a  hogshead  forty- 
eight  inches  in  len^h,  and  thirty  or  thirty-two  inches  m 
diameter,  will  contain  one  thousand  pounds. 

Upon  the  arrival  of  the  tobacco  m  this  country  it  is 
conveyed  to  bonding-warehouses.  Those  of  the  metropolis, 
which  are  of  immense  extent,  are  situated  at  the  Lon- 
don Docks,  where  every  cask  is  opened,  to  examine  its 
contents,  and  to  remove  any  tobacco  which  may  have  been 
injured  in  the  passage.  This  arrangement  is  rendered 
necessary  by  the  operation  of  the  high  import-duty,  which 
renders  it  oetter  for  the  owner  to  sacrifice  a  large  quan- 
tity of  tobacco  which  may  have  become  impaired  m  value 
(though  not  rendered  valueless)  than  to  pay  the  duty  upon 
it.  For  the  purpose  of  examination,  the  head  of  the  hogs- 
head is  knocKed  out,  some  of  the  staves  are  loosened,  and 
the  hogshead  is  taken  completely  off  from  the  tobacco. 
P.  C,  No,  1554. 


If  it  be  found  that,  from  defective  packing,  from  th* 
action  of  sea-water,  or  from  any  other  cause,  part  of  the 
surface  has  become  so  injured  as  not  to  be  woith  preserv- 
ing, such  part  is  removed,  with  large  powerful  cutting 
instruments,  by  small  quantities  at  a  time.  This  requires 
considerable  power,  owing  to  the  intense  compression  of 
the  tobacco,  especially  upon  the  cylindrical  sides  of  the 
mass,  where  the  cutters  act  across  the  direction  of  the 
stalks  and  leaves.  The  damaged  tobacco  thus  removed  is 
consumed  in  a  Aimace  on  tne  premises,  which,  with  its 
chimney,  is  jocularly  termed  the  •  qtieen's  tobacco^pe* 
The  remainder  of  the  mass  is  accurately  weighed,  ana  tnen 
returned  into  the  hogshead. 

The  manufacture  of  the  tobacco-leaves  into  the  nume* 
rous  varieties  of  tobacco  for  smoking  in  pipes — consisting  of 
the  leaf  cut  up  into  shreds  or  filaments,  and  usually  divested 
of  the  stalk ;  into  cigars^  which  are  bundles  of  the  to- 
bacco-leaf rolled  compactly  together  into  a  convenient 
foim  for  smoking ;  ana  into  snuffs  which  consists  partly  of 
the  stalks  of  the  leaves,  and  partly  of  the  leaves  themselves, 
cut  and  ground  into  the  state  of  powder — is  usually  con- 
ducted by  three  distinct  classes  oi  individuals.  The  pre- 
paration of  tobacco,  properly  so  called,  claims  the  first 
notice. 

The  first  operation  performed  upon  a  hogshead  of  to- 
bacco, after  it  has  been  removed  to  the  manufactory  and 
opened,  is  the  digging  out  of  the  solid  tobacco  with  iron 
instruments.  The  pieces  thus  detached  are  then  n>rinkJed 
with  water,  which  facilitates  the  separation  of  the  small 
bundles  from  each  other,  and  also  of  the  leaves  composing 
each  bundle.  If  the  tobacco  be  of  the  kind  called  *  han£ 
work,'  that  is  to  say,  with  the  stalks  remaining  attached  to 
the  leaves,  it  must  now  be  stripped,  unless  indeed  it  be  re- 
quired for  the  producbon  of  a  kind  of  tobacco  called 
*  bird's-eye,'  which  contains  a  portion  of  stalk  as  well  as 
leaf.  The  removal  of  the  stalks  is  usually  effected  in  Eng- 
land by  women  or  boys,  who  fold  the  leaf  along  the  middle, 
and,  by  means  of  a  small  instrument,  applied  with  a  dex- 
terity acquired  only  by  practice,  separate  the  stalks  from 
the  leaves,  and  lay  them  aside  in  different  heaps.  To  pre- 
pare them  for  being  cut  into  shreds  or  filaments,  the  leaves 
are  pressed  together  in  large  numbers  in  the  form  of  a 
cake,  during  which  operation  they  are  occasionally  moist- 
ened, not  only  to  enable  them  to  cake  together  the  more 
readily,  but  also  in  order  to  improve  the  subsequent  flavour 
of  the  tobacco.  The  details  of  the  machineiy  employed 
for  compressing  and  cutting  the  tobacco  vary  in  different 
establishments.  In  that  which  is  described  in  '  A  Day  at 
a  Tobacco-Manufactory,'  in  the  •  Penny  Magazine,'  the 
damp  leaves  are  taken  up  out  of  a  trough  and  laid  in  what 
is  called  a  *  mortar-press,*  several  layers  being  piled  upon 
each  other.  The  whole  is  then  subjected  to  pressure  by 
means  of  an  iron  plate  which  descends  into  the  press,  and 
is  forced  down  by  a  screw.  The  tobacco  is  next  removed 
from  the  *  mortar-press '  to  the  •  standing-press,'  where  it 
is  compressed  into  one-third  of  its  original  thickness.  The 
leaves  remain  several  hours  in  this  press,  in  order  to  de- 
stroy their  elasticity.  When  removed  from  the  press  to 
the  cutting-engine,  the  cake  of  leaves  is  as  hard  as  a  board ; 
yet  it  retains  a  slight  degree  of  clamminess  or  moisture 
from  the  previous  sprinkling. 

As  manufacturing  machinery  generally  has  undergone, 
of  late  years,  great  changes  and  improvements,  so  it  has 
been  with  the  cutting-machinery  of  the  tobacco-manufac- 
turer. Originally  it  consisted  simply  of  a  long  knife 
worked  by  nand.  Hand-engines  were  then  introduced, 
and  such  are  still  partially  used,  in  which  the  knife  is 
moved  by  a  train  of  machinery,  which  also  shifts  the  cake 
of  tobacco  between  each  cut,  so  as  to  make  it  ready  for 
the  next.  This  kind  of  cutting-engine  is  turned  by  a 
winch-handle,  and  the  motion  is  regulated  by  a  fly-wheel. 
Horses  have  been  applied  to  a  similar  machine ;  and, 
lastly,  steam-power  has  been  brought  to  the  aid  of  the 
manufacturer,  leaving  the  attendance  of  men  necessary 
only  to  place  the  cake  in  the  engine,  to  attend  to  it  while 
at  work,  and  to  remove  the  cut  tobacco.  Generally  speak- 
ing, all  of  these  machines  act  upon  the  same  principle. 
The  cake  of  leaves  is  laid  upon  an  iron  bed,  which  is  sus- 
ceptible of  a  slow  progressive  motion  by  means  of  a  screw 
which  passes  beneath  it,  and  is  connected  with  a  cog-wheel 
in  such  a  manner  that,  while  the  machine  is  moving,  the 
bed  is  constantly  urged  forward.  Another  part  of  the 
mechanism  gives  motion  to  the  knife,  which  has  ashaip 
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blade,  rather  longer  than  the  width  of  the  cake,  and  is 
pivoted  on  a  hinge  or  fulcrum  at  one  end,  the  other  rising 
and  falling  with  the  action  of  the  machinery.  The  depth 
of  the  cake  is  about  two  inches,  and  the  thickness  of  the 
film  taken  off  by  each  stroke,  and  consequently  the  fine- 
ness or  coarseness  of  the  filaments  of  tobacco,  is  regulated 
by  alterations  in  a  train  of  cog-wheels.  Other  machines 
have  been  devised  in  which  knives  attached  to  the  arms  of 
a  revolving  wheel  are  to  cut  the  tobacco  in  a  similar  man- 
ner to  the  action  of  a  chaff'-mill ;  but  the  writer  is  not 
aware  that  such  have  been  brought  into  use. 

Many  circumstances  combine  to  account  for  the  differ- 
ent qualities  and  appearance  of  the  numerous  varieties  of 
tobacco  used  for  smoking.  Tobaccos  raised  in  various 
X)laces  naturally  present  some  points  of  difference ;  varia- 
tions will,  as  already  shown,  appear  in  different  parts  of 
the  same  crop ;  and  the  retention  or  rejection  of  the  stalk, 
the  nature  and  extent  of  the  moistening,  and  the  degree 
of  fineness  of  the  fibres,  occasion  still  further  differences. 
These  varieties  it  is  needless  to  notice  further,  unless  the 
coarse  variety  called  *  shag,'  which  is  used  both  for  chew- 
ing and  smoking,  be  deemed  a  sufiicient  exception.  It  is 
formed  of  the  darkest-coloured  leaves,  well  liquored,  which 
darkens  them  still  more. 

One  other  kind  of  tobacco  claims  notice :  it  is  that 
known  as  *  pig-tail  tobacco,'  and  consists  of  a  rope  or  cord, 
about  as  large  as  the  thicker  end  of  a  tobacco-pipe,  and  as 
long  as  the  manufacturer  can  conveniently  make  it.  It  is 
produced  by  a  process  similar  to  spinning,  and  requires 
the  simultaneous  aid  of  a  man  and  two  boys.  A  bench 
several  yards  in  length  is  made  use  of,  with  a  spinning- 
wheel  at  one  end,  turned  by  one  of  the  boys.  The  other 
boy  arranges  a  number  of  damp  leaves,  with  the  stalks 
removed,  end  to  end  upon  the  bench,  taking  care  to  lay 
them  smooth  and  open ;  and  the  man  immediately  follows 
him,  and  rolls  up  the  leaves  into  the  form  of  a  cord  by  a 
peculiar  motion  of  his  hand.  As  fast  as  this  is  done,  the 
finbhed  tail  is  wound  upon  the  spinning-wheel.  It  is 
transferred  from  the  spinning-wheel,  by  the  action  of  the 
machinery,  to  a  frame  connected  with  it ;  and  subsequently 
it  is  wound  or  twisted  up  into  a  hard  close  ball,  and  dark- 
ened by  steeping  in  tobacco-water. 

The  manufacture  of  cigars  is  exceedinglv  simple.  One 
man  or  boy,  with  a  quantity  of  unstripped  leaves  before 
him,  takes  them  one  by  one,  strips  them  as  before  described, 
and  then  passes  them  to  the  cigar-maker,  who  is  seated  on 
a  low  stool  in  front  of  a  low  work-bench,  which  has  raised 
ledges  on  every  side  excepting  that  nearest  to  him.  He 
takes  a  leaf  of  tobacco,  spreads  it  smoothly  before  him  on 
the  bench,  and  cuts  it  to  a  form  resembling  one  of  the 
gores  or  stripes  of  a  balloon.  He  then  lays  a  few  frag- 
ments of  tobacco-leaf  in  its  centre,  and  rolls  the  whole  up 
into  a  form  nearly  resembling^  that  of  a  ci^ar.  The  next 
•peration  is  to  place  the  partially  formed  cigar  in  an  iron 
cauge,  which  cuts  it  to  a  given  length.  The  maker  then 
lays  a  narrow  strip  of  leaf  upon  the  bench,  and  rolls  the 
cigar  spirally  in  it.  All  this  is  done  with  ^eat  rapidity, 
a  few  seconds  being  sufficient  for  the  production  of  a  cigar. 
The  cigars  are  finally  dried  for  sale. 

Snuff,  which  requires  a  higher  degree  of  care  in  its 
manufacture  than  any  other  product  of  the  tobacco-plant, 
is  made  either  from  stalks  only*  from  leaves  only,  or  from 
a  mixture  of  the  two.  That  known  as  Scotch  snuff  is 
made  either  wholly  of  stalks,  or  with  a  very  small  admix- 
ture of  leaves;  high-dried  snuffs  owe  their  peculiar 
qualities  chiefiy  to  a  degree  of  drying  which  imparts  a 
scorched  flavour  to  them ;  and  innumerable  varieties  are 
produced  by  the  choice,  niixture,  and  preparation  of 
different  tobaccos.  Most  of  the  snuff  made  near  London 
is  ground  in  mills  whose  machinery  is  impelled  by  the 
river  Wandlc,  in  and  near  to  the  small  town  of  Mitcham 
in  Surrey.  In  these  mills  two  kinds  of  grinding-machine 
ai'e  employed,  one  consisting  of  two  cylindrical  stones, 
several  feet  in  diameter,  and  one  or  more  in  thickness,  set 
up  on  edge,  side  by  side,  upon  a  circular  slab  or  bed. 
These  stones  have  a  two-fold  motion  imparted  to  them, 
resembling  that  of  a  carriage-wheel  compelled  to  revolve 
in  a  small  circle.  The  effect  of  this  peculiar  motion  is  a 
grinding  action  upon  the  bed  where  the  snuff  is  laid,  pe- 
culiarly adapted  to  the  required  purpose.  Some  kinds  of 
snuff  however  are  better  ground  oy  fiie  other  sort  of  ma- 
chine, which  consists  of  a  kind  of  rolling  pestle,  set  in 
motion  by  an  ingenious  train  of  wheels  and  set  of  jointed 


arms  or  levers.  Little  is  done  at  the  snuff-mills  beyond 
a  preparatory  drying  of  the  tobacco  and  the  actual  grind- 
ing ;  but  the  snuff  usually  receives  some  finishing  opera- 
tions from  the  maker  after  it  leaves  the  mill. 

(Porter's  Tropical  Agriculturist;  Penny  Magazine^ 
No.  620.) 

Trade, — ^The  discoverers  of  the  New  World  learned 
the  habit  of  smoking  tobacco  from  the  natives,  and  on 
their  return  the  practice  was  at  first  introduced  into 
Spain  and  Portugal,  and  soon  spread  to  other  paiis  of 
the  Continent.  The  settlers  who  accompanied  Kaleigh 
on  his  expedition  to  colonize  Virginia,  which  returned 
unsuccessful  in  1586,  introduced  the  habit  into  Eng- 
land. Before  the  establishment  of  the  colony  of  Virginia 
in  1606,  all  the  tobacco  imported  into  this  country 
was  raised  by  the  Spaniards  in  the  West  India  Islands. 
King  James's  invectives  against  the  use  of  this  weed  are 
now  curious  matters  of  history.  In  1604  he  took  upon 
himself,  without  the  consent  of  parliament,  to  raise  the 
duty  on  tobacco  from  '2d.  to  6«.  10^.  the  lb.  In  the  com- 
mission addressed  on  this  occasion  to  the  lord  treasurer,  he 
remarks  that  *  tobacco  being  a  drug  of  late  years  found  out 
and  brought  from  foreign  parts  m  small  quantities,  wa;s 
taken  and  used  by  the  better  sort,  both  then  and  now,  only 
ajs  physic  to  preserve  health ;'  but  he  goes  on  to  say  that 
persons  of  mean  condition  now  consumed  their  wa^es  and 
time  in  smoking  tobacco,  to  their  great  injury  ana  to  the 
general  corruption.  In  his  *  Counterblast  to  Tobacco  '  he 
inveighed  still  more  strongly  against  this  '  precious  stink.' 
In  1615  the  colonists  of  Virginia  regularly  betook  them- 
selves to  the  cultivation  of  the  tobacco-plant,  abandoning 
the  manufacture  of  ashes,  soap,  glass,  tar,  and  the  planting 
of  vineyards,  which  they  had  already  commenced.  (Ban- 
croft's tlist,  of  United  States^  i.,  p.  168.)  James  felt  that 
in  the  infancy  of  the  colony  this  proceeding  of  the  planters 
must  be  tolerated,  and  without  abating  his  well-known 
aversion  to  tobacco,  he  held,  according  to  a  proclamation, 
that  it  was  '  of  the  two  more  tolerable  that  the  same  should 
be  imported,  amongst  many  other  varieties  and  super- 
fluities which  come  from  beyond  seas,  than  to  be  permitted 
to  be  planted  here  within  tnis  reajm,  thereby  to  abuse  and 
misemploy  the  soil  of  this  fruitild  kingdom.'  In  the  first 
instance  he  commanded  that  the  pr^uction  of  tobacco 
should  not  exceed  the  rate  of  a  cwt.  for  each  individual 
planter.  The  cultivation  was  forbidden  in  England,  and 
the  plants  already  growing  were  ordered  to  be  uprooted. 
At  the  same  time  ne  confined  the  right  of  importing  the 
commodity  to  such  persons  as  he  should  license  for  the 
purpose.  In  the  last  year  of  his  reign  the  exclusive  sup- 
ply of  the  English  market  was  given  to  the  English  planta- 
tions in  America. 

The  tobacco  duty  now  yields  a  gross  revenue  of  about 
3,500,000/.  a  year ;  only  two  articles  of  foreign  production, 
sugar  and  tea,  bring  in  a  larger  sum.  Since  1825  the 
duty  has  been  3«.  per  lb.,  and  Zs,  ^.  if  the  produce  of  the 
British  possessions  in  America.  The  value  of  the  article 
in  bond  varies  from  2^.  to  6^.  per  lb. ;  and  the  duty  is 
therefore  from  600  to  1440  per  cent. ;  the  average  rate 
is  said  to  be  900  per  cent.  From  1815  to  1825  the  duty 
was  4*.  the  lb.  In  1786  the  duty  in  Great  Britain  was 
only  \0d,  per  lb. ;  but  in  the  following  year  it  was  in- 
creased to  lir.  3d, ;  in  1796  to  Is,  7d, ;  and  it  was  succes- 
sively increased  at  different  times  until  it  amounted  to  4s. 
in  1815. 

From  1794  to  1798,  when  the  duty  was  Sd,  the  lb.,  the 
consumption  of  tobacco  in  Ireland  averaged  8,000,000  lbs. 
yearly ;  but  from  1825  to  1829,  with  a  duty  of  Ss,,  the 
consumption  was  only  4,000,000  lbs.  Had  it  kept  pace 
with  the  population,  it  would  have  been  16,000,000  lbs. 
The  conclusion  is  that  a  large  quantity  of  the  tobacco  con^ 
sumed  in  Ireland  was  smuggled.  The  late  Lord  Syden- 
ham, when  president  of  the  Board  of  Trade,  stated  that  in 
one  year  seventy  cargoes  of  tobacco  had  been  smuggled 
between  Waterford  and  the  Giant's  Causeway ;  and  that 
the  quantity  thus  introduced  was  not  less  than  3,500,000  lbs. 

The  consumption  in  Great  Britain  was  as  follows  in 
each  of  the  undermentioned  years  :— 


1786 
1791 
1796 


6,846,606  lbs. 
9,340,875 
10,047,843 


Duty  lOd, 
Is.Sd. 
Is.  7d. 


For  the  following  years  the  population  of  each  decennial 
period  is  added ; — 
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Popalation. 

CoosnmpUon. 

Daty  per  lb. 

1801 

10,942,646 

10,514,998  lbs. 

U.  Id, 

1811 

12,609,864 

14,923,243 

2».2d. 

1821 

14,391,631 

12,983,198 

4e. 

1831 

16,539,318 

15,350,0^8 

Ss. 

1841 

18,535,786 

16,000,000 

36 

It  thus  appears  that  the  consumption  is  now  considerably 
less  than  one  lb.  per  head :  in  Prussia  it  is  three  lbs.  The 
alio  jvaiice  to  British  seamen  for  stores  is  two  lbs.  per  month ; 
and  in  1798  the  annual  consumption  in  Ireland  averaged 
two  lbs.  a  head.  It  is  impossible  to  believe  that  tlie  use 
of  tobacco  has  declined,  or  even  been  stationary,  within  the 
last  few  years :  there  is  little  doubt  indeed  of  its  having  in- 
creased, though  the  returns  give  a  different  result.  In 
1828  only  8600  lbs.  of  cigars  paid  duty  at  18*.  the  lb. ;  in 
1831,  the  duty  having  been  reduced  one-half,  66,000  lbs. 
were  entered  for  consumption ;  and  in  1841  there  were 
entered  213,613  lbs.  "the  following  table  shows  the  mian- 
tities  of  unmanufactured  tobacco  on  which  duty  has  oeen 
paid  in  the  United  Kingdom  in  the  three  years  and  a  half 
ending  July,  1842  :— 

Half-year  ending 
1939.  1840.  1841.  Sth  July,  1842. 

lbs.  lbs.  lbs.  lbs. 

England  15,686,245  1§,475,481  14,590,129  7,189,166 
Scotland  2,082,469  2,071,350  2,031,982  975,022 
Ireland       5,202,692      5,355,617      5,473,477      2,663,522 


^|^*®^^|22,971,406    22,902,398    22,095,588     10,827,710 
Smuggling  and  extensive  adulteration  of  the  article 


must  be  supposed  to  have  had  their  effect  in  producing  ths 
above  result,  which  has  naturally  alarmed  the  government ; 
and  an  act  has  been  passed  (5  &  6  Victoria,  c.  93)  intended 
to  remedjr  one  of  the  sources  of  loss  to  the  revenue,  by 
again  subjecting  the  manufacturers  and  dealers  to  the 
supervision  of  the  excise.  Up  to  1825  both  a  customs  and 
excise  duty  was  collected  on  tobacco  ;  but  since  that  year 
the  duty  has  been  wholly;  collected  by  the  officers  of  Uie 
customs  at  the  ports  of  importation.  A  strict  survey  of 
the  manufacturers'  premises,  and  a  registry  of  Uieir  opera- 
tions and  the  sales  of  the  retail  dealers,  were  still  kept  up 
by  the  excise,  though  they  no  longer  collected  any  duty. 
Tfiis  survey  was  at  length  abolished  in  1840,  by  the  3  &  4 
Vict.,  c.  18:  it  is  now  partially  re-estabhshed.  The  nature 
of  the  adulterations  practised  may  be  ga,thered  from  one  of 
the  clauses  of  the  Act  5  &  6  Vict.,  which  prohibits,  under 
a  penalty  of  200/.,  manufacturers  having  in  their  possession 
•  any  sugar,  treacle,  molasses,  or  honey,  or  any  commings 
or  roots  of  malt,  or  anv  ground  or  unground  roasted  grain, 
ground  or  unground  chicory,  lime,  sand  (not  being  tobacco 
sand),  umfore,  ochre,  or  other  earths,  sea-weed,  ground  or 
powdered,  wood,  moss,  or  weeds,  or  any  leaves,  or  any 
herbs  or  plants  (not  being  tobacco  leaves  or  plants)  re- 
spectively, nor  any  substance  or  material,  syrup,  liquid,  or 
preparation,  matter  or  thing,  to  be  used  or  capable  of 
being  used  as  a  substitute  for  or  to  increase  the  weight  of 
tobacco  or  snuff.'  The  price  of  tobacco  has  risen  in  con- 
sequence of  the  Act  being  strictly  enforced.  In  the  last 
year  of  the  excise  survey  (1839)  the  quantities  of  the  dif- 
ferent kinds  of  tobacco  and  snuff  sent  out  by  permit 
from  the  manufacturers  of  the  United  Kingdom  were  as 
under:  — 


England 
Scotland 
Ireland 


lbs. 
lbs. 
lbs. 


United  Kingdom 


Cut  or  Shag 
Tobaeeo. 


13,221,111 
4,511 

2,305 


13,227,927 


Roll 
Tobacco. 


1,152,695 
1,760,977 
3,557,313 


6,470,985 


Cigan. 


538,971 
i,462 


540,433 


Bapp^e 
SnufT. 


566,682 

643,614 

2,007 


1,212,393 


Scotch  Sttttff. 


1,184,014 

1,063 

200,885 


1,385,962 


Brown 
Scotch  Snuff. 


211,557 

152 
670 


212,379 


Tobacco- 
stalk  Flour. 


72,768 
51,905 


124,668 


Total.' 


16,947,793 
2,410,317 
3,816,637 


23.174,747 


The  number  of  tobacco  and  snuff  manufacturers  in  1839 
was— England,  309;  Scotland,  130;  Ireland,  227;  total 
666:  of  dealers— England,  158,385;  Scotland,  13,432; 
Ireland,  13,938 :  total,  185,755. 

Tobacco,  as  already  stated,  is  not  allowed  to  be  grown  in 
England.  The  acts  prohibiting  its  cultivation  did  not 
until  lately  apply  to  Ireland.  In  Prussia  24,748  acres 
were  planted  with  tobacco  in  1835 :  in  France,  in  1840,  j 
the  produce  of  home-grown  tobacco  was  175,015  cwt., 
on  19,662  acres:  the  duty  on  tobacco  in  FVance  yields 
about  3,800,000/.  per  annum.  Tobacco  is  extensively 
cultivated  in  Holland  and  Belgium,  also  in  the  southern 
provinces  of  Russia,  and  in  Turkey  and  Syria.  It  has 
as  yet  made  little  progress  in  the  British  West  Indies, 
and  still  less  in  Upper  Canada,  though  encouraged  by  a 
small  differential  duty  of  3^.  in  the  lb.  It  is  said  that  East 
India  tobacco  would  be  much  more  extensively  introduced 
if  a  similar  preference  were  shown  to  it.  The  tobacco  of 
Cuba  holds  the  highest  rank  for  the  excellence  of  its 
fiavour.  In  1833  the  export  of  cigars  was  3,320,207 
lbs.,  and  of  leaf  tobacco  2,346,545  lbs.  Next  in  favour, 
perhaps,  are  the  cigars  of  Manilla.  But  the  cultivation  of 
tobacco  is  most  extensive  in  the  United  States.  In  1836 
the  value  of  the  exports  was  10,000,000  dollars,  being  one- 
seventh  of  the  value  of  the  cotton  exported  ;  in  1838  the 
value  of  tobacco  exported  was  7,392,029  dollars  ;  in  1839, 
9,882,943  dollars ;  and  in  1841  it  was  12,576,703  dollars. 
The  following  table  gives  a  genei-al  view  of  the  trade  of 
England  in  tobacco  : — 

Pbid  Duty  for  Home 
Consumption. 


We  give  another  table  further  illustrating  the  commer- 
cial intercourse  created  by  the  demand  tor  tobacco :  it 
shows  the  countries  from  which  tobacco  was  imported  in 
1839:— 

Unmanu- 
ConntriM  ftom  wliSeh  Imported,   fectured 
Tobacco. 
lU. 
United  Statte  of  America  .        .    33.888,130 
Mezioo     .        .        .        •        . 


1831 
1832 
1833 
1834 
1835 
1836 
1837 
IffiS 
18» 
18« 


IiBpottod 

from  tbe         Total 
tTfiited  States.  Imitortcd, 
lbs. 
32,712.108 
19.522,807 

ao,743.:«7 

87,804.873 
24,d55.4L9 
51.208,757 
26,353.973 
28,191,543 
83388.10) 
M,6i8,69S 


33,107.679 
19,9670)35 
22,082,579 
88.517.861 
95A«.6U 
52,232.907 
27,144.107 
80,162,094 
35.605,253 
86,686,887 


Unmnim-  Manufac. 
Bo-expurted.  factured.  and  Snuff. 


lb«. 
9,306.356 
6,754,950 
8,06' ,562 
19,960.951 
13,218,897 
1231d.405 
17.841.587 
11,640,495 
9,287.518 
12;294,5e4 


lbs. 
19,418,940 
20.096,717 
20.502,971 
21.046.324 
81303.776 
22,150,784 
22,391.489 
83^149,726 
'  ~^3,905 
^.857 


lbs. 
114.900 
148.750 
143^93 
145.546 
141.813 
158.610 
144,736 
190.010 
196,260 
198,784 


Net 

Keveuuo. 
£ 
SJ64.592 
8,060.598 
3.H0.084 
8.223,648 
3,334.234 

3397.102 
3,417,663 
8.561.818 
3,495^ 


Calnmbia          .... 

22,603 

Brazil 

1323«7 
889.381 

Cuba         .        .        •        «        . 

Hayti       .        .        •        • 

167.862 

British  West  Indies  . 

84,S95 

East  India  Company's  Territories 

97'827 

Philippine  Islands    . 

114 

Ss?Zir''"''f"':   : 

3,200 

Belgium   .         .        .         •   '    . 

106.196 

Germany          •   •     •        •        • 

114.973 

Other  Countries         •  ^  • 

39,949 

Manu- 

fiicturpd 

SnufT. 

Total. 

aadCigm. 

lbs. 

lU. 

lbs. 

931361 

6 

34.819.987 

875 

,, 

375 

6 

,, 

22,514 

343,6/0 

12 

477369 

214,410 

3 

6*3.794 
16B110 

4.fS 

1 

48 

88J66 

41,741 
12349 

48 

139.616 
2.363 

22 

,, 

:      82S8 

11,292 

710 
10,744 

571242 

245 

117.185 

61.841 

9 

166.823 

.  6.5£8 

96 

46373 

ToUl        .    ^  .    86,605.253    1,610,649     11,677    37,2^7379 

Tobacco  is  not  allowed  to  be  imported  in  vessels  of  less 
than  120  tons,  nor  exported  in  those  under  70  tons.  The 
places  of  import  are  limited  to  a  few  of  the  principal  ports 
where  it  can  be  safely  secured  under  the  kind's  lock.  A 
charge  of  2s.  per  hhd.  is  made  on  its  being  placed  in  the 
warehouse,  and  the  same  sum  when  it  is  taken  out) 
but  no  other  payment  as  rent  is  due  for  five  years.  Of 
37,000,000  lbs.  imported  in  one  year,  20,000,000  arrived  in 
the  port  of  London,  and  14,750,000  lbs.  at  Liverpool.  The 
tobacco  exported  is  principally  to  Germany,  Holland,  Bel- 
gium, Spain,  Italy,  the  West  of  Africa,  and  Portugal,  and 
to  other  parts  in  smaller  quantities. 

TOBACCO-PIPE,  a  long  slender  tube,  of  very  small 
bore,  used  for  inhaling  the  fumes  of  a  small  quantity  of 
burning  tobacco  deposited  in  a  bowl  or  cavity  attachea  to 
one  end  oif  the  tube. 

The  materials  of  which  tobacco-pipes  are  formed  are 
very  numerous.  White  and  coloured  earths,  porcelain* 
metals,  ivory,  horn,  shell,  costly  woods,  agate,  cornelian* 
talc,  and  amber,  are  among  the  substances  which  have 
been  used  for  the  purpose.  The  forms  of  tobacco-pipes 
admit  of  at  least  equal  variety,  but  perhaps  the  most  re- 
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mdrkable  is  the  oriental  hookah,  in  which  the  smoke  is 
purified  by  passing  it  through  water.  This  is  effected  by 
having  an  air-tiffht  vessel  half  filled  with  water.  On  the 
top  of  this  vessel  is  a  bowl  to  contain  the  burning  tobacco, 
and  a  small  tube  descends  from  the  bowl  into  the  water  in 
the  lower  vessel.  The  pipe  is  inserted  into  the  upper  part 
of  the  vessel,  above  the  level  of  the  water.  When  the 
smoker  begins  to  draw  through  the  pipe,  he  produces  a 
pai-tial  vacuum  in  the  vessel,  and  this  occasions  the  pres- 
sure of  the  external  air  to  force  the  smoke  of  the  tobacco 
downwards,  through  the  small  tube  before  mentioned,  into 
the  water  beneath.  After  losing  its  solid  particles  in  the 
water,  the  smoke  bubbles  up  into  the  vacant  space  above, 
and  thence  passes  through  the  pipe  to  the  smoker's  mouth. 
Hie  pipe  or  tube  is  usually  made  flexible,  and  is  often  of 
great  length. 

The  tobacco-pipes  most  commonly  used  in  this  country 
are  formed  of  a  fine-rrained  plastic  white  clay,  which  is 
called,  from  this  apjilication,  pipe-clay.  It  is  procured 
chiefly  from  Purbeck  in  Dorsetshire,  and  it  is  punned  from 
all  foreign  substances  by  working  it  with  water  into  a  thin 
paste,  and  then  either  allowing  it  to  settle  in  pits,  or  passing 
it  through  a  sieve,  to  separate  the  siliceous  or  other  stony 
matter.  The  water  is  subsequently  evaporated  until  the 
clay  becomes  of  a  doughy  consistence,  when  it  must  be 
wetl  kneaded  to  make  it  uniform.  It  is  finally  formed  into 
cubicd  masses  of  about  one  hundred  pounds  each,  and 
from  one  of  these  the  workman  cuts  off  just  enough  to 
make  one  pipe.  Each  piece  is  kneaded  thoroughly  upon 
a  board,  and  rolled  out  to  nearly  the  form  and  size  of  a 
pipe,  with  a  projecting  bulb  at  one  end  for  the  formation 
of  the  bowl.  These  pieces  are  laid  aside  for  some  time  to 
dry,  and  when  the  clay  is  sufficiently  firm,  they  are  sub- 
jected to  the  curious  process  of  boring.  The  workman 
takes  the  roll  of  clay  in  his  left  hand,  and  with  his  right 
inserts  the  end  of  an  iron  needle,  previously  oiled,  in  the 
small  end  of  the  roll,  and  by  dexterous  management  thrusts 
the  needle  through  the  whole  lencfth  of  the  roll,  without 
penetrating  the  surface.  The  bulb  is  then  bent  into  the 
proper  position  to  form  the  bowl,  and  the  piece  of  clay,  with 
the  needle  remaining  in  it,  is  pressed  into  a  mould  to  com- 
plete its  form. 

Tobacco-pipe-moulds  are  formed  either  of  copper,  brass, 
or  iron,  and  each  consists  of  two  precisely  similar  halves, 
with  projecting  pins  in  one  half,  and  corresponding  holes 
in  the  other,  which  ensure  their  exact  union.  On  their 
inner  surfaces,  which  are  hollowed  so  as  to  fit  the  finished 

Sipe,  may  be  added  any  ornamental  device  or  inscription, 
^ne  half  of  the  mould  being  laid  flat,  the  pipe  is  placed  in 
it,  covered  with  the  other  half,  and  then  firmly  pressed. 
The  bowl  is  partially  hollowed  by  the  finger,  and  com- 
pleted by  the  insertion  of  an  oiled  stopper  or  mould.  The 
wire  should  then  be  thrust  backwards  and  forwards  until  it 
becomes  visible  in  the  bowl.  The  wires  are  now  with- 
drawn, and  the  pipes  are  taken  out  of  the  moulds,  slightly 
smoothed  over,  and  laid  aside  to  dry.  After  drying  for  a 
day  or  two,  any  remaining  roughness  is  removed  by  means 
of  an  instrument  of  bone  or  hard  wood,  and  then  the  pipes 
are  sometimes  moulded  a  second  time,  and  polished  witn  a 
piece  of  flint  bored  with  holes,  through  which  the  stem  is 
passed  repeatedly.  Hitherto  the  pipes  are  straight  in  the 
stem ;  but  before  going  to  the  kiln  they  are  slightly  bent. 
It  is  said  that  a  clever  pipe-moulder  will  make  uiree  thou- 
sand five  hundred  in  one  day. 

The  tobacco-pipe-kiln  consists  of  a  large  but  very  light 
cylindrical  crucible,  or  sagger,  with  a  dome-shaped  top, 
and  a  circular  opening  in  one  side  for  the  insertion  of  the 
pipes.  This  vessel  is  formed  in  the  following  curious 
manner : — The  bottom  is  composed  of  fragments  of  pipe- 
stems,  radiating  from  the  centre,  and  coated  at  the  circum- 
ference with  a  layer  of  clay.  A  number  of  bowls  of  broken 
pipes  are  inserted  in  this' clay,  and  in  these  bowls  other 
fragments  of  pipe  are  placed  upright  to  form  the  sides  of 
the  cylinder.  Ttie  addition  of  a  little  clay,  in  a  similar 
manner  to  lath-and-plaster  work,  completes  the  solidity  of 
the  work ;  and  in  this  way  the  whole  of  the  vessel,  including 
the  domed  roof,  and  a  series  of  vertical  projecting  ribs  on 
the  outside  of  the  cylinder,  is  completed.  In  Eke  way, 
also,  the  aperture  by  which  the  charge  is  inserted  is  closed. 
This  crucible  or  sagger  is  mounted  in  a  brick  furnace, 
lined  with  fire-brick,  m  such  a  manner  as  to  leave  a  space 
of  about  four  inches  all  round  for  the  circulation  of  flame  ; 
and  the  effect  of  the  before-mentioned  fillets  is  to  divide 


this  space  into  a  series  of  flues,  betweeti  Which  however 
there  is  some  communication  through  apertures  in  the 
flilets.  The  pipes  are  placed  in  the  kiln  with  their  bowls 
against  the  circumference,  and  their  ends  supported  at  a 
considerable  elevation  upon  circular  pieces  of  clay  set  up 
in  the  centre.  Six  small  ribs  project  inwards  round  the 
interior  of  the  crucible,  at  various  elevations,  and  each  of 
these  will  receive  a  range  of  bowls,  while  successive  points 
of  support  are  provided  in  the  centre  for  the  pipes.  By 
this  arrangement  one  furnace  may  contain  fifty  gross,  or 
seven  thousand  two  hundred  pipes,  which  may  all  be  baked 
within  eight  or  nine  hours.  During  the  operation  the  fire 
may  be  raised  or  damped,  if  necessary,  by  a  plate  sliding: 
over  the  chimney-top.  The  tobacco-pipe-kiln  is  engraved 
and  more  ftilly  descnbed  in  Dr.  Ure's  '  Dictionary  of  Arts.' 

{Penny  Magazine^  No.  496 ;  Dr.  Ure's  Dictionary  of 
Art9,&c.,m.  1256,1257.) 

TOBAGO,  an  island  in  the  Columbian  Archipelago,  in 
ll*'  16'  N.  lat.  and  e(y  3(y  W.  long.  It  is  the  most  south- 
em  of  the  Caribbee  Islands,  and  lies  about  25  miles  north 
of  Trinidad.  Its  greatest  length  is  32  miles,  and  greatest 
breadth  about  13  miles.  A  mountainous  ridge  1800  feet 
high  extends  two-thirds  of  the  length  of  the  island,  and 
smaller  ones  proceed  from  it,  rendering  the  general  surface 
of  the  interior  irregular  and  abrupt.  The  yalleys  and 
ravines  are  well  watered,  and  there  are  alluvial  plains  of 
small  extent.  The  northern  coast  is  lofty  and  rugged,  and 
the  southern  terminates  in  lowlands.  Conical  elevations, 
which  slope  with  a  gentle  descent,  are  often  found  isolated, 
and  as  if  rounded  by  the  action  of  water.  There  are  none 
of  the  volcanic  features  which  most  of  the  neighbouring 
islands  present.  Tobago  is  out  of  the  range  of  hurricanes. 
There  are  harbours  on  both  the  northern  and  southern 
coasts  for  vessels  of  150  tons.  The  capital  and  chief  port 
is  Scarborough,  on  the  northern  coast.  The  climate  is 
said  to  be  healthy  in  some  accounts,  but  this  may  possibly 
only  refer  to  the  elevated  lands  in  the  interior.  Statistical 
returns  show  that  the  mortality  of  the  troops  stationed  in 
Tobago  has  always  been  higher  than  in  any  of  the  other 
islands  of  the  West  Indies.  The  exports  consist  almost 
solely  of  the  produce  of  the  sugar-cane.  In  1836,  109,640 
cwts.  of  sugar,  128,970  gals,  of  molasses,  and  435,994  gaJs. 
of  rum  were  exported,  the  total  value  of  which  was  esti- 
mated at  196,974/.  In  the  same  year  the  estimated  value 
of  the  imports  was  73,947/.  In  1839  the  exports  were 
two-fifths  less  than  in  1836,  and  in  1841  still  less,  but  small 
quantities  of  cotton  and  arrow-root  were  shipped. 

The  population  of  the  island  in  1835  was  10,385,  con- 
sisting of  250  male  and  30  female  whites ;  300  free  blacks, 
and  9805  apprenticed  (black)  labourers.  On  the  1st  of 
August,  1834,  the  number  of  registered  slaves  was  11,589, 
for  whose  emancipation  233,875/!,  or  20/.  3*.  7d.  per  head, 
was  paid  out  of  the  parliamentary  grant.  On  obtaining 
their  freedom  many  of  them  proceeded  to  the  other  islands, 
in  which  there  was  a  greater  demand  for  labour. 

Tobago  was  discovered  by  Columbus  in  1496,  and  derives 
its  name  from  the  pipe  (*  tobacco')  used  by  the  natives  in 
smoking  the  herb  •  Kohiba'  (tobacco).  At  an  early  period 
the  British  flag  was  planted  on  the  island,  and  James  I. 
granted  it  to  the  Earl  of  Pembroke,  but  no  attempt  was 
made  by  the  English  to  colonise  it.  In  1632  the  Dutch 
formed  a  settlement  and  called  the  island  New  Walcheren, 
but  the  Spaniards  from  Trinidad  attacked  and  destroyed 
the  colony.  Twenty  years  afterwards  the  Dutch  returned, 
and  soon  after  a  party  of  about  a  hundred  Courlanders 
arrived,  the  Duke  of  Courland,  godson  of  James  I.,  having 
obtained  a  grant  of  the  island.  In  the  disputes  which 
arose  between  them  and  the  Dutch  the  latter  were  success- 
ful. The  subsequent  history  of  the  island  is  not  of  general 
interest.  (Edwards's  We^  Indies^  vol.  iv.,  p.  275.)  In 
1763  it  was  ceded  by  France  to  England.  In  1781  the 
FVench  captured  it,  and  in  1783  it  was  regularly  ceded  to 
France  by  the  treaty  of  Versailles.  In  1793  General  Cuyler 
and  2000  men  took  the  island,  and  it  has  ever  since  been  a 
British  possession.  Tobago  has  a  local  legislature,  consist- 
ing of  the  lieutenant-governor,  a  legislative  council  of  nine, 
and  a  house  of  assembly  of  sixteen  members. 

TOBIN,  JOHN.  Tlie  author  of  one  play  which  still 
holds  possession  of  tlie  stage — a  play  of  considenible  merit, 
although  displaying  little  of  what  may  be  termed  original 
genius — ^womd  scarcely  be  entitled  to  notice  in  a  work 
which  does  not  profess  to  include  Uie  minor  adventurers  in 
literature,  wer^  it  not  for  the  peculiar  circup[i9tance9  under 
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Tvhich  he  devoted  a  Jife  to  dramatic  writing.    John  Tobin 
was  born  at  Salisbury  in  1770.    His  father  had  property  in 
the  Isle  of  Nevis,  and  from  the  political  circumstances  of 
the  period,  thinking  his  presence  necessary  upon  his  plan- 
tation, he  took  up  his  residence  there,  leaving  three  sons 
under  the  care  of  their  maternal  grandfather.    They  were 
placed  at  the  free-school  at  Southampton,  where  John  dis- 
covered some  precocious  talents.    His  father,  returning  to 
England,  settled  at  Bristol  in  a  mercantile  employment, 
where  his  sons  became  pupils  of  the  Rev.  Mr.  Lee.    John, 
who  was  tlie  third  son,  was  in  1785  placed  in  the  house  of 
a  London  solicitor,  in  which  house  he  eventually  became  a 
partner.      His  ambition  was  however  early  directed  to 
dramatic  composition,  and  for  fifteen  years  he  persevered 
in  offering  to  the  theatres  play  after  play,  each  of  which 
was  uniformly  rejected  by  the  managers.    Tobin  had  per- 
haps more  real  talent  than  the  greater  number  of  those 
who  had  possession  of  the  stage,  at  a  period  when  a  suc- 
cessful dramatic  performance  was  not  only  highly  paid, 
according  to  any  commercial  estimate  of  literary  merit, 
but  was  very  often  a  little  fortune  to  its  author.    But  the 
stage  was  tnen  also  in  the  hands  of  three  or  four  writers, 
who  perfectly  understood  the  taste  of  the  town,  and  espe- 
cially adapted  themselves  to  the  peculiarities  of  the  actors 
who  were  to  represent  their  characters.    It  was  a  necessary 
consequence  of  this  system  that  whilst  no  drama  was  com- 
posed upon  a  principle  of  art — ^whilst  no  attempt  was  made 
to  sustain  a  ^Aot  by  consistent  and  natural  character,  wit 
or  humour,  pathos  or  poetry — whilst  the  author  modelled 
his  jokes  according  to  his  conception  of  this  comedian's 
flexibility  of  face,  and  his  sentiment  with  a  due  reverence 
for  that  tragedian's  stride  and  intonation,-*-there  was  still 
something  produced  which  was  perfect  in  its  way,  through 
the  power  of  the  machinery  by  which  it  was  worked ;  a 
thing  to  move  laughter  or  tears  upon  the  stajge,  but  sin^- 
larly  provocative  of  sleep  in  the  closet.    This  was  the  day 
when  the  drama  existed  upon  slan^  and  clap  trap,  miscalled 
comedy.    Tragedy  had  died  out  in  its  dullness ;  and  farce 
— ^not  legitimate  farce — demanded  the  five  acts  of  Reynolds, 
Morton,  and  George  Colman  the  Younger.    At  this  period 
Tobin  essayed  to  become  a  writer  of  comedy.    He  pro- 
duced   •The  Faro-Table,'  *The   Undertaker,'  and  *The 
School  for  Authors.'    These  were  all  rejected.    He  then 
tided  his  hand  at  the  romantic  drama,  and  vfroie  with  equal 
ill  success  *  The  Curfew '  and  •  The  Indians.'    The  latter 
piece  was  called  forth  by  the  success  of  Sheridan's  melo- 
drama of  '  Pizarro.'    Some  one,  it  is  said,  proposed  this 
auestion  to  Tobin  at  a  social  meeting  where  tne  state  of 
le  drama  was  a  subject  of  discussion :  •  Would  a  revival 
of  the  dramatic  spirit  which  produced  the  plays  of  Shak- 
spere  and  Fletcher  be  relished  by  the  public  ?  *     Tobin 
thought  it  would,  and  he  wrote  *The  Honeymoon.'    This 
play  was  presented  to  the  managers  of  Covent-Oarden, 
and  refused.    It  was  finally  accepted  at  Drury-Lane,  and 
it  was  acted  with  a  success  which  has  attended  very 
few  dramatic  compositions.    In  the  mean  time  its  author, 
who  had  a  tendency  to  consumption,  was  obliged  to  leave 
London,  seeking  the  recovery  of  his  health.     He  had 
worked  for  many  years  at  his  profession  by  day,  and  at  his 
dramatic  compositions  by  night.    He  died  on  the  8th  of 
December,  1804  ;  and  •  The  Honeymoon'  was  produced  at 
Drury-Lane  on  the  31st  of  January,  1805.    Those  who  cater 
for  the  public  taste  have  often  an  alacrity  in  discovering 
the  ments  of  a  man  when  he  is  dead ;  and  so  Tobin's 
rejected  pieces  were  eventually  brought  upon  the  stage. 
They  are  forgotten.    '  The  Honeymoon'  is  exactly  such  a 
piece  as  might  have  been  calculated  upon,  looking  at  the 
theory  which  is  said  to  have  sugjgested  it.    It  is  throughout 
an  imitation  of  the  old  dramatists ;  clever  indeed — ^but  as 
an  automaton  compared  to  a  man,  for  the  breath  of  poetical 
life  has  not  been  breathed  into  what  moves  before  us  in 
the  attitudes  of  humanity.    The  dialogue  is  skilful,  the 
chief  situations  are  interestine^,  there  is  a  proper  quantity 
of  simile  and  other  embroidery  which  looks  like  poetry. 
But  the  high  art  with  wliich  the  old  dramatists  worked  is 
not  there.    Tobin  did  the  best  he  could  as  an  imitator  ; 
but  the  Shaksperian  drama  is  not  a  thing  for  imitation. 
The  great  and  essential  spirit  of  poetry  is  ever  the  same ; 
but  it  only  becomes  original  as  it  puts  on  new  forms,  the 
elements  of  which  are  to  be  found  in  the  ag^egate  thought 
of  its  own  age.    The  memoirs  of  John  Tobin,  with  several 
of  his  unacted  dramas,  were  published  by  Miss  Benger,  in 
1820. 


TOBIT  (Tw/3lr:  accordingto  the  Vulgate,  Tolnas\  a 
canonical  book  of  the  Old  Testament,  according  to  the 
Roman  Catholics,  but  the  divine  authority  of  which  is 
rejected  by  the  Protestants.  Tins  book  contains  the  his- 
tory of  Tobit,  and  purports  to  be  written  by  himself. 

Tobit  was  a  native  of  Thisbe  in  Gralilee,  and  belonged 
to  the  tribe  of  Naphtali.  He  had  one  son  named  Tobias ; 
and  while  the  rest  of  his  tribe  sacrificed  to  Baal,  he  re- 
mained steadfiBst  in  the  worship  of  the  Lord.  He,  with  his 
wife  and  son,  accompanied  the  other  Israelites  in  their 
captivity  to  Nineveh,  where  he  ^ned  the  favour  of  the 
king  Shalmanesar,  and  was  appointed  his  purveyor.  He 
was  thus  enabled  to  acquire  considerable  property ;  but 
was  deprived  of  it  all  in  the  reign  of  Sennacherib,  in  con- 
sequence of  having  buried  some  Israelites  whom  the  king 
had  slain,  and  he  was  obliged  to  flee  from  the  city.  He 
was  however  recalled  to  Nineveh  on  tiie  accession  of  £sar- 
haddon,  through  the  influence  of  Achicharius,  who  was 
his  own  nephew,  and  held  high  offices  in  the  court  of  the 
king.  Not  long  afterwards  he  buried  again  one  of  his 
countrymen  who  had  been  slain,  and  being  polluted,  he  did 
not  enter  his  house,  but  slept  outside  by  the  wall  of  the 
courtyard  with  his  face  uncovered.  While  lying  here  the 
sparrows  dropped  some  warm  dung  into  his  eyes,  which 
occasioned  total  blindness.  Tobit  however  did  not  lose  his 
confidence  in  God.  Being  reduced  to  poverty,  he  sent  his 
son  Tobias  to  Rages  (Rhagse)  in  Media,  to  obtain  a  sum  of 
ten  talents,  which  he  had  left  some  ^eais  before  with  one 
Gabael.  Tobias  was  accompanied  in  his  journey  by  an 
angel,  who,  under  the  form  of  an  Israelite  of  the  name  of 
Azarias,  was  so  kind  as  to  offer  himself  as  a  guide.  In  the 
course  of  their  journey  Tobias  caught  a  fish  in  the  Tigris, 
of  which  he  carefully  preserved  the  heart,  the  liver,  and 
the  gall,  according  to  tne  directions  of  the  angel,  who  ex- 
plained their  wondrous  efficacy.  At  length  they  arrived 
at  Ecbatana,  where  Tobias  mamed  the  daughter  of  Raguel, 
his  kinsman.  Now  the  damsel  had  alreacW  been  married 
to  seven  husbands,  but  on  the  wedding-ni^t  of  each  the 
evil  spirit  Asmodeus  had  killed  them.  Tobias  however 
burnt  the  liver  and  the  heart  of  the  fish,  as  he  was  ordered 
by  the  angel,  and  by  the  smoke  arising  flrom  them  drove 
the  evil  spirit  straightway  into  Egypt.  As  Ra^el  would 
not  let  hia  son-in-law  leave  Ecbatana  immediately,  the 
angel  was  sent  to  Rages  for  the  money ;  and  upon  his  re- 
turning with  it,  Tobias  went  back  to  Nineveh,  where  he 
cured  tiis  father's  blindness  by  rubbing  his  eyes  with  the 
gall  of  the  fish.  Tobit  continued  to  live  happily  till 
the  time  of  lus  death,  which  did  not  take  place  till  he 
was  a  hundred  and  fifty-eight  years  old.  After  the  death 
of  his  parents  Tobias  removed  to  Ecbatana  with  his  wife 
and  children,  and  died  at  the  age  of  a  hundred  and  twenty- 
seven  years. 

The  Book  of  Tobit  is  written  in  rather  a  pleasing  style. 
Sound  criticism  will  scarcely  regard  it  as  a  true  history.  It 
is  rather  a  tale  written  to  inculcate  the  duty  of  trust  in 
God,  and  to  show  how  such  confidence  will  be  recompensed 
eventually.  It  also  abounds  in  exhortations  to  practise 
good  worKs,  and  to  continue  steadfast  in  prayer. 

The  translation  in  the  Vulgate  was  made  by  St.  Jerome 
from  the  Chaldee.  It  also  exists  in  Greek,  wnich  is  pro- 
bably a  translation  of  an  old  Hebrew  original,  of  which 
the  Chaldee  text  used  by  St.  Jerome  was  perhaps  also  a 
translation.  There  is  a  Syriac  version  besides,  which  dif- 
fers considerably  from  the  Greek  and  Latin  ones.  It  seems 
impossible  to  determine  with  any  accuracy  the  time  when 
the  book  was  written. 

(K.  D.  Il^en,  Die  Geschtchte  Tob€s  nach  drei  verschie' 
denen  Originalen,  dem  erieeh.y  dem  latein.  des  Hierony^ 
mus  und  einem  wr.  vSersetzt  mit  Anmerkungen,  &c»» 
Jen.,  1800;  De  Wette,  Einleitung  in  die  Bucher  de9 
Alien  Testamentes^  p.  381,  &c.) 

TOBOLSK.  Asiatic  Russia,  or  the  kingdom  of  Siberia^ 
was  formerly  divided  into  two  ^eat  governments.  Western 
and  Eastern  Siberia,  Tobolsk  being  the  western  and  Irkutsk 
the  eastern.  Tobolsk  was  subdivided  into  the  provinces  of 
Tobolsk,  Omsk,  and  Tomsk.  Subsequently  Tomsk  was 
erected  into  a  separate  government ;  and  in  1838  the  province 
of  Omsk  was  divided  between  Tobolsk  and  Tomsk.  The 
government  of  Tobolsk,  as  now  constituted,  is  bounded  on 
the  north  by  the  Frozen  Ocean,  on  the  west  by  the  govern- 
ments of  Archangel,  Orenburg,  and  Perm,  and  on  the  south 
and  east  by  Tomsk  and  Jenisseisk :  the  area  is  519,200 
squc^re  mUes,  and  the  number  of  inhabitants  is  822,684,  not 
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including  the  pait  of  Uue  protiace  of  Omsk  wfaieh  was  in- 
corporated vith  it  in  1838.  On  the  west  it  if  separated 
from  European  Russia  by  Uie  chain  of  the  Ural  Mountaiaa. 
The  piincipid  rivere  are  the  Obi,  the  Tobd,  the  Irtiadi, 
and  the  Tuia.  In  the  south  and  south-western  parts  the 
summer  is  warm  and  pleasant ;  the  winter  is  very  cold,  and 
much  snow  talis.  In  the  short  summer  there  are  some  hot 
days,  but  when  the  wind  blows  from  the  Frozen  Ocean, 
which  frequently  happens,  the  cold  becomes  very  cutting. 
The  soutJi  and  south-weatem  parts  of  the  government  are 
very  fertile,  and  produce  abundance  of  com  and  flax.  The 
really  agricultural  districts  are  on  the  west,  on  the  Tc^l 
and  its  tributaries,  which  yield  luxuriant  crops,  and  supply 
with  grain  not  only  the  tracts  to  the  north,  but  the  govern- 
ments of  Perm  and  Orenburg.  There  are  also  rich  pas- 
tures favourable  for  the  breeding  of  homed  cattle,  horses, 
and  aheep.  Here  and  there  some  camels  are  bred.  This 
pact  of  Siberia  is  equally  remarkable  for  the  prodigious 
quantity  and  value  of  the  flsh  in  the  great  rivers.  The 
mineral  wealth  contained  in  the  mountains  on  the  west 
and  southern  frontiers  is  immense.  The  Ural  Mountains 
produce  iron,  copper,  gold,  and  platina ;  and  the  foiges  of 
£katerinenburg are  amongthe most  extensive  in  the  world. 
Prom  the  shores  of  the  Frozen  Ocean  to  60*  N.  lat.  the 
whole  country  is  totally  unlit  for  agriculture.  It  is 
covered  with  thick  forests,  the  ground  of  which  is  a 
morass ;  these  gradually  give  way  to  a  few  pines  and  stunted 
shrubs,  and  these  too  entirely  disappear  towards  the  Frozen 
Ocean,  where  a  little  moss  is  almost  the  only  sign  of  vege- 
tation. The  flsh^  and  the  chase  of  the  fiir-bearing  ani- 
mals are  the  only  resources  of  this  inhospital^e  tract 
The  sable  however,  the  most  hi^ly  prized  of  these 
animals,  is  nearly  extirpated.  Besides  the  Russians  there 
are  among  the  inhabitants  Mongols,  Bokharians,  Tunffuses, 
Samoieds,  Ostiaks,  and  wandering  Tartan  of  different 
tribes.  The  neceasaries  of  life  being  abundant  and  cheap, 
the  inhabitants  have  no  sufficient  stimulus  to  rouse  them 
from  the  indolence  which  appears  to  be  a  predominant 
characteristic  of  the  people  or  this  region. 

TOBOLSK,  the.capital  of  the  government  of  Tobolsk,  is 
situated  in  58P  I2f  N.  lat.  and  m*  W  fi.  long.,  at  the 

i 'unction  of  the  Tobol  with  the  Lrtisch,  582  feet  above  the 
evel  of  the  Caspian  Sea.  It  is  divided  into  the  uppet  and 
the  lower  town :  the  former,  on  the  east  banlc  of  the 
lrtisch,  is  on  a  hill,  or  rather  ridge,  which  runs  parallel  to 
tlifi  river,  at  a  small  distance  from  it ;  the  latter,  which  is 
the  larger,  is  in  the  interval  between  the  ridge  and  the 
river,  and  ii  exposed  to  inundations.  The  communication 
between  the  upper  and  lower  town  is  by  a  gently  rising 
causeway  laid  with  planks,  which  is  continued  in  a  ravine 
of  the  ndgs,  and  is  jiraeticable  even  for  carriages.  The 
view  from  the  summit,  which  is  200  feet  above  the  lower 
town,  though  not  very  diversified,  is  striking ;  the,  great 
river,  rannmg  in  a  semicircle,  is  the  principal  object ;  on 
the  right  hand  is  the  lower  town ;  beyond  the  river  is  a 
verdant  plain  extending  to  the  horizon,  the  uniformity  of 
which  is  mtermpted  only  by  the  Tobol,  of  which  there  are 
glimpses  here  and  there^  and  by  isolated  Russian  and 
Tartar  villages,  most  of  which  are  near  the  river,  and 
among  them  the  Tartar  villages  are  always  to  be  reco^- 
msed  by  a  little  grove  of  trees  (not  pines),  which  are  their 
burying-gronnds.  At  the  foot  of  the  ridge  some  springs 
iasue,  of  which  Professor  Rose  examined  two,  and  found  the 
temperature  of  one  to  be  4-2',  that  of  the  other  4-6°,  bj 
Reaumur's  thermometer;  this  temperature,  he  sa3rs,  is 
manifestly  too  high  for  the  latitude  of  Tobolsk  to  be  con- 
sidered me  mean  temperature  of  the  earth.  Professor 
Erman,  who  passed  several  months  at  Tobolsk  in  1829, 
found  the  temperature  of  the  earth  to  be  only  l-S**  of 
IUaumur*8  thermometer. 

Tobolsk  is  the  see  of  a  Russian  archbishop,  the  metro- 
politan of  all  Siberia,  and  has  a  theological  seminary,  an 
establishment  for  the  education  of  sch^masters,  a  g3rm- 
nasium,  and  several  other  schools ;  some  printing-offices,  a 
Bible  Society,  and  a  theatre.  The  only  manufactures  of 
importance  are  of  Russia  leather ;  the  Russian  and  Tartar 
women  make  linen,  carpets,  and  woollen  cloth.  There 
are  in  all  twenty-three  churches,  one  Crerman  Protestant 
churoh,  two  mosques,  two  convents,  and  the  residence  of 
the  govemor-general.  The  population,  connsting  of  Rus- 
sians, Germans,  and  Tartars  (the  last  are  about  a  fourth 
pert  of  the  whole),  amounts  to  20,000,  exclusive  of  the 
aoidiers,  the  clergy,  and  the  exiles,  for  whom  there  is  a 


house  of  correction.  The  Tartars  were  formerly  allowed 
to  live  in  the  lower  town,  where  a  number  of  streets  were 
assigned  to  them ;  but  the  crowded  manner  in  which  they 
built  their  houses,  rendering  them  very  liable  to  fire,  which 
spread  to  the  Rusnan  streets,  the  Tartars  were  removed  to 
a  separate  quarter.  The  style  of  living  and  the  manners  of 
the  upper  classes  of  society  are  not  very  different  from 
those  of  Europe.  Kotzebue,  during  his  exile,  had  the 
gratification  of  seeing  some  of  his  own  plays  performed  in 
flie  theatre  of  Tobolsk ;  and  Dr.  Clarke  was  of  opinion  that 
in  his  time  the  society  was  as  good  as  in  any  Russian  city ; 
and  it  has  doubtless  continued  to  improve.*  The  inha- 
bitants are  distinguished  for  their  hospitality  to  strangers. 
Game  is  so  extremely  abundant  in  the  vicinity  of  the 
city,  that  partridges  and  grouse  are  the  daily  and  almost 
necessary  food  of  all  classes.  The  cock  of  the  wood 
is  not  found  in  great  numbers  near  the  city  till  the  winter 
has  become  severe,  but  is  brought  from  the  country  of  the 
Ostiaks,  to  the  north,  all  the  year  round,  as  well  as  the 
black  cock  and  other  game.  The  common  use  of  these 
and  other  articles  of  foml,  which  in  Europe  are  chiefly  con- 
fined to  the  tables  of  the  richer  inhabitants, '  forcibly 
reminds  ua^*  says  Professor  £rman,  *of  the  remaric  of 
Paulus  Jovius,  in  the  sixteenth  century,  who  affirmed  that 
the  Russians  lived  less  with  refined  elegance  than  in  the 
greatest  abundance,  for  that  the  tables  of  the  Russians 
were  constantly  supplied,  and  at  a  cheap  rate,  with  viands 
which  in  Europe  none  but  the  most  prodigal  (luxuriosis- 
ami)  wished  for  or  could  obtain.*  (See  Pauli  Jovii  Ds 
legat,  Basilii  Magni,  Princip.  Moscov.  ad  Glementem 
VIL,  Pontiflc.  Max,  liber.  In  Comm.  Per.  Moscov.^ 
p.  170.) 

Though  Tobolsk  has  no  manufactures,  it  has  a  very  con- 
siderable transit-trade  between  European  Russia  and 
China.  The  European  traders  arrive  m  the  spring  with 
the  goods  destined  for  the  Chinese,  and  at  the  end  of 
summer  the  boats  return  with  their  cargoes  for  Moscow 
and  Petersburg.  The  merchants  from  Tartary  and  Bok- 
hara arrive  at  the  beginning  of  the  winter,  and  remain  at 
Tobolsk  till  the  spring.  All  the  sums  collected  as  tribute 
from  the  wandenng  tribes  of  the  immense  deserts  are 
brought  to  Tobolsk,  where  there  are  extensive  magazines 
for  the  various  descriptions  of  goods. 

In  1756  the  Abbe  Chappe  d'Auteroche  was  sent  by 
Louis  XV.  to  Tobolsk  to  observe  the  transit  of  Venus.  He 
erected  a  small  observatory,  and  determined  astronomically 
the  position  of  Tobolsk.  TTiough  no  traces  of  the  obser- 
vatory now  remain.  Professor  Erman,  after  much  incjuiry, 
ascertained  the  spot  where  it  stood,  and  found  his  ob- 
servations very  nearly  corresponding  with  those  of 
Chappe : — 

Latitude,  according  to  CJhappe,  58°  12'  22"  N. 
Latitude,  according  to  Erman,    58**  12'  IS^.D  N. 

Humboldt's  observations  nearly  coincide  with  the 
above. 

(Adolph  Erman,  Reise  um  die  Erde  durch  Nord  Asien 
und  die  Beiden  Oceanen,  en  1828, 1829,  et  1830,  erster  und 
zweiter  band;  A.  von  Humboldt,  G-.  Ehrenberg,  and 
G.  Rose,  Reise  nock  dem  Ural,  dem  Altai,  und  dem  Kas- 
pischen  Meerc,  erster  band,  Berlin,  1837 ;  Horschelmann ; 
Cannabich.) 

TOCUYO.    [Venezuela.] 

TOD,  an  old  measure  of  wool,  fixed  at  two  stones,  or 
28  pounds  averdupois,  by  a  statute  of  the  12th  of  Charles 
II.    As  usual,  there  are  several  local  tods. 

TODDA'LIA,  a  genus  of  plants  of  the  natural  family  of 
Rutaceae,  tribe  Xanthoxyleae,  which  is  itself  sometimes 
made  into  a  distinct  order.  The  name  Toddalia  is  derived 
from  Toddali,  the  Malabar  name  of  one  of  the  species. 
The  genus  is  distinguished  by  having  unisexual  flowers, 
the  calyx  5-toothed.  Petals  5.  Stamens  5,  longer  than 
the  petals.  Stigma  almost  sessile,  peltate.  Fruit  fleshy, 
5-furrowed,  6-ceTled,  cells  1-seeded.  Seed  kidney-shaped. 
Embryo  arched.  The  species  consist  of  moderate-sized 
shrubs,  with  alternate  trifoliate  leaves  ftill  of  pellucid  dots. 
Male  and  female  flowers  on  diff^erent  branches  of  the  same 
tree.  Flowers  in  axillary  or  teiminal  racemes  or  panicles. 
The  species  are  few  in  number,  and  found  in  the  not  parts 
of  India  and  in  the  Mauritius,  as  well  as  in  Brazil.  The 
Indian  species  are  found  in  the  Peninsula,  but  extend 

*  The  firtt  eloments  of  Eoropeaa  ciTiUntioa  were  tetrodnetd  by  fh» 
numerous  Swedish  ptisonen  of  war  takou  at  the  battle  of  Pultowa,  who  wexi 
lit  that  time  for  better  informed  and  more  polished  than  the  RiiKiani, 


Digitized  by 


Google 


TOG 


23 


TOG 


northwards  aa  fiu:  as  Nepaul  and  Deyra  Doon ;  from  Ne- 

?aul  Dr.  Wallich  figured  T.  floribunda  {PL  As.  Rar„  t.  232). 
'.  aculeata  has  prickly  »tems  and  branches,  and  extends  to 
30°  N.  ]at.,  along  the  jungly  base  of  the  Himalayan  Moun- 
tains. The  barf  and  root  of  this  species  are  said  to  be 
used  as  a  cure  for  the  remittent  fever  of  such  situations ; 
and  as  many  of  the  alUed  plants  are  possessed  ^f  bitter 
with  aronmtic  properties,  it  is  probable  that  this  plant  also 
may  be  useful  for  such  purposes. 

TODI.     [Pervgia.] 

TODIRA^MPHUS.    [Kinofishebs,  vol.  xiii.,  p.  220.J 

TODUS.     [Muscici.PiDiB,  vol.  xvi.,  p.  14.] 

TOEPLITZ.     [Teplitz.] 

TOFA'NA.    [Aqua  Tofana.] 

TOGA  is  the  name  given  to  the  principal  outer  garment 
worn  by  the  Romans.  The  Romans  generally  wore  the 
same  kind  of  dress  as  the  other  Italian  nations  and  the 
Greeks ;  the  toga  alone  is  by  some  writers  said  to  have 
been  derived  from  the  Lydians,  but  this  statement  probably 
arose  froni  the  belief  that  the  Etruscans  had  come  from 
Lydia ;  and  that  at  least  a  particular  kind  of  toga  (the  toga 
praetexta)  was  introduced  at  Home  at  a  very  early  time 
from  Etruria,  is  expressly  stated.  (livy,  i.  8 ;  Pliny,  Hist. 
Nat.y  viii.  74.)  In  later  times  the  toga  was  the  peculiar 
garment  of  the  Romans,  which  in  times  of  peace  they  wore 
both  at  home  and  abroad,  and  whenever  they  appeared  in 
full  dress.  Hence  they  are  called  gens  togata  (Virgil,  Aen.y 
\.  282)  and  tofati  (Sallust,  Jugurth.^  21),  in  contradis- 
tinction from  other  nations.  The  name  '  to^a'  was,  accord- 
ing to  Varro  (De  Ling.  Lat.^  iv.,  p.  33,  ed.  Bipont.),  derived 
from  tegerey  *  to  cover,'  because  it  covered  the  whole 
body.  Gellius  (vii.  12)  states  that  in  early  times  it  was 
the  onlv  article  of  dress  that  was  worn,  but  afterwards  we 
know  that  it  waa  worn  over  other  di'oases.  The  ri^ht  of 
wearing  it  was  the  exclusive  privilege  of  Roman  citizens 
of  every  age  and  sex.  (Servius,  ad  Aen.y  i.  282.)  Slaves, 
foreigners,  and  Romans  sent  into  exile  were  not  allowed  to 
wear  it.  (Pliny,  EpUt.,  iv.  11 ;  Horat.,  Carm.,  iii.  5,  10.) 
The  peculiarity  of  the  toga  as  a  Roman  dress  is  also  indi- 
cated by  the  circumstance  that  comedies  in  which  Romans 
appeared  on  the  stage  and  were  represented  with  their 
native  costume,  were  called  *  togatae,'  to  distinguish  them 
from  Greek  comedies.  As  the  toga  covered  the  whole 
body  with  the  exception  of  the  left  arm,  it  could  not  be 
worn  by  a  person  while  at  work  either  at  home  or  in  the 
field.     (Juvenal,  iii.  171 ;  Livy,  iii.  26.) 

The  material  of  which  the  toga  was  made  was  woollen 
cloth,  which  differed  in  thickness  and  fineness  according 
to  circumstances  and  the  seasons.  Under  the  empire  per- 
sona of  rank  used  to  have  their  togas  made  of  silk.  The 
colour  was  usually  white,  probably  the  natural  colour  of 
the  wool.  Those  who  appeared  before  the  people  as  can- 
didates for  a  pubhc  ofilce,  wore  a  particularly  white  and 
clean  toga  (Candida),  whence  they  derived  their  name  of 
candidates  (candidati).  On  festive  occasions  too  it  was 
considered  a  matter  of  importance  that  the  toga  should  be 
perfectly  white.  (Horat.,  Sat.,  ii.  2, 60 ;  Cicero,  in  Vatin.^ 
13.)  On  melancholy  occasions  the  Romans  wore  the  toga 
puUa,  or  '  dark-coloured  toga.'  (Cicero,  in  Vatin.^  13 ;  in 
y&rr.y  iv.  24.)  Whether,  however,  the  word  pulla  refers 
to  a  particular  dye,  or  whether  it  only  means  a  dirty  and 
worn-out  toga,  which  was  also  put  on  with  less  care  than 
usual,  as  seems  to  follow  from  the  adjectives  sordida  and 
squalida,  which  are  often  given  to  it  (Livy,  ii.  54 ;  xlv.  20), 
is  not  i|uite  certain,  though  it  is  a  well-known  fact  that  the 
mourning  colour  among  the  Romans  was  a  dark  blue. 
Towards  the  end  of  the  republic  and  under  the  empire  the 
toga,  especially  that  worn  bv  the  emperors,  was  of  a  purple 
colour,  and  was  called  trabea.  This  custom  appears  to 
have  been  introduced  by  Julius  Caesar.  (Cicero,  Philip.y 
ii.  34 ;  Servius,  ad  Aen.,  vii.  612.)  As  early  as  the  time  of 
Augustus  many  Romans  had  left  off  wearing  the  toga,  and 
taken  to  a  kind  of  cloak  called  lacema.  This  induced  the 
emperor,  who  was  fond  of  restoring  antient  customs,  to 
enjoin  the  aediles  to  see  that  no  Roman  should  appear  in 
the  forum  or  circus  without  the  toga.  (Sueton.,  Aug.,  40.) 
The  toga  during  the  empire  continued  to  be  the  honourable 
dress  which  was  worn  by  persons  of  rank,  as  senators, 
judges,  priests,  and  by  clients  when  they  saluted  their 
patrons  or  received  the  sportula  (Martial,  xiv.  125),  and 
especially  on  all  occasions  where  the  emperor  was  present. 

The  mode  or  fashion  of  wearing  the  toga  appears  to  I 
have  been  variously  modified  in  the  course  of  time,  aJ-  { 


though  the  general  character  always  remained  the  sam^. 
A  great  difference  seems  to  have  existed  in  the  quantity  of 
cloth  used  for  it,  as  some  statues  present  a  richer  drapeiy 
than  others.  Respecting  its  form  and  the  manner  of  puV- 
ting  it  on,  nothing  can  be  said  with  certainty,  notviath- 
standing  the  description  in  Quinctilian  (xi.  3,  137,  &c.) 
and  the  many  statues  with  togas  still  extant.  Those  who 
are  curious  about  this  matter  may  consult  an  excellent 
article  in  the  *  Dictionary  of  Greek  and  Roman  Antiquities,' 
under  *  Toga.' 

Besides  the  different  kinds  of  togas  we  have  mentioned 
above,  the  following  must  be  noticed : — 

1.  Toga  ^aetexta  was  worn  by  the  children  of  the 
nobles,  by  girls  until  they  married,  and  by  boys  until  they 
attained  the  age  of  puberty  (fourteen),  when  they  exchanged 
it  for  the  toga  virilis,  also  called  pura,  libera,  or  recta, 
which  waa  the  usual  white  toga  described  above.  The 
praetexta  was  also  the  official  robe  of  the  higher  magis- 
trates of  the  city  and  the  municipia,  d^  well  as  of  the  colo- 
nies. The  name  praetexta  was  derived  from  the  circum- 
stance of  this  toga  being  adorned  with  a  broad  purple 
border  (latus  clavus). 

2.  Toga  pkia  was  a  toga  ornamented  with  embroidery 
and  gold  according  to  the  Etruscan  fashion.  It  was  worn 
by  generals  in  their  triumph,  whence  it  was  also  called 
toga  Capitolina.  During  the  empire  it  was  also  worn  by 
the  consuls  and  praetors  when  they  were  present  at  the 
public  games. 

(Ferrarius  and  Rubenius,  De  Re  Vestiaria }  Becker, 
Gallusy  ii.,  p.  78,  &c. ;  Dictionary  of  Greek  and  Roman 
Antiquities,  under  *  Toga.') 

TOGGENBURG,  the  Upper  and  Lower,  a  long  valley 
in  the  north  of  Switzerland,  was  formerly  the  name  of  a 
county  Iving  between  the  territories  of  the  Abbey  of  St. 
Gallen,  the  Thurgau  (Thurgovia),  and  the  cantons  of  Zurich 
and  Appenzell.  It  is  separated  from  these  cantons  by 
mountains,  which  contract  its  breadth ;  it  is  however  above 
50  miles  in  length,  and  its  area  250  square  miles.  It  is 
traversed  bv  the  river  Thur,  from  which  it  is  sometimes 
called  the  Thurthal  (or  Valley  of  the  Thur).  The  chief 
occupations  of  the  inhabitants  are  agriculture,  pasturage, 
and  partly  weaving  linen  and  spinning  cotton  for  the  large 
establishments  in  the  towns. 

In  the  fifteenth  century  the  counts  of  Tog^enburg  were 
among  the  richest  and  most  powerful  landholders  in  Swit- 
zerland. The  line  of  the  counts  becoming  extinct  in  1036, 
they  were  succeeded  bv  the  barons  of  Rason  as  the  next  heirs : 
they  indeed  confirmed  to  the  inhabitants  the  great  privileges 
which  had  been  granted  to  them  by  the  last  count  of  Tog- 
genburg,  but  in  1469  sold  the  county  to  the  abbot  of  St. 
Gallen.  iFnhappy  differences  ensued.  The  abbots  wished 
to  govern  despoticallv,  and  the  inhabitants  to  preserve 
their  privileges,  founded  on  the  charter  granted  them 
in  1339,  by  count  Donatus,  and  confirmed  by  Frederick, 
the  last  count,  by  which  they  were  empoweied  to  con- 
clude after  his  death  an  alliance  with  the  Swiss  for  the 
security  of  their  rights.  Such  an  alliance  they  afterwards 
concluded  with  the  cantons  of  Glarus  and  Schwyz.  The 
oppressive  conduct  of  the  abbots  twiee  led  to  a  san- 
guinary conflict.  The  firet  time  was  in  1712,  when  seve- 
ral of  the  cantons  took  part  in  the  contest,  which  was 
ended,  in  1718,  by  a  convention  concluded  at  Rorschach. 
Fresh  conflicts  arose  in  1755-1759.  At  present'  Upper  and 
Lower  Toggenburg  form  the  fourth  and  fifth  districts  of  the 
canton  of  St.  Gallen.  Here  are  the  httle  manufacturing 
town  of  Lichtensteig,  which  may  be  called  the  capital ; 
and  the  small  mountain-village  of  Wildhaus,  2010  feet 
above  the  Lake  of  Zurich,  the  birthplace  of  Ulrich 
Zwingli. 

(Stein,  Geog,  Lexicon ;  Cannabich ;  Horschelmann ; 
Brockhaus,  Conversations  Lexicon.) 

TOGRAI,  or  TOGHRAI,  the  surname  of  Abu  Ismail 
Hosein  Ben'Ali  Ben  Mohammed  Mowayyed  ed-Din  al- 
Issfahani,  and  the  name  bv  which  he  is  commonly  known. 
He  was  descended  ftova  AbuH-Aswad  ad-Doioli,  one  of  the 
most  celebrated  of  the  companions  of  Mohammed,  and  was 
born  at  Ispahan  in  the  fifth  century  of  the  Hejra,  or  the 
eleventh  of  the  Christian  sera,  and  gained  great  reputation 
as  a  poet.  He  was  at  first  in  the  service  of  the  celebrated 
Melek  Shah  (a.h.  465-483 ;  a.d.  1073-1092)  and  his  son 
Mohammed,  the  third  and  fifth  sultans  of  Pei'sia  of  the 
Seliukian  dynasty;  and  he  afterwards  became  vizir  to 
Maa'oud,  the  son  of  Mohammed,  and  Sultan  of  Mosul. 


Digitized  by 


Google 


T  O  K 


2^ 


T  O  K 


When  this  prince  revolted  from  his  brother  Mahmud,  the 
seventh  Seljukian  Sultan  of  Persia,  and  was  conquered  in 
the  battle  at  Esterabad  near  Hamadan,  a.h.  514  (a.d. 
1130),  Tograi  vras  taken  jmsoner,  and  v^as  at  iirst  kindly 
treated  by  uie  conqueror.  This  however  excited  the  jea- 
lousy of  his  viar,  Abu  Talib  *Ali  Ben  Ahmed  as-Semi- 
remi,  who  caused  Tograi  to  be  secretly  put  to  death,  a.ii. 
515  (A.D.  1121),  under  the  pretence  of  his  beine  a  heretic 
who  believed  the  doctrines  of  the  Molaheds  or  Ismaelites, 
but  in  reality  from  fear  of  his  talentii.  This  is  the  account 
of  his  death  given  by  Abulfeda  (*  Annal.  Moslem.,' vol.  iii., 
p.  417)  and  ftn  Khallekan  ('  Vit.  Illustr.  Viror.,'  $  196,  ed. 
Wustenf.) ;  that  given  by  Leo  Africanus  (*  De  Vir. 
niustr.  Arab.,*  cap.  13)  is  somewhat  different.  He  was 
rather  more  than  sixty  lunar,  or  fifty- eight  solar,  years  old 
at  the  time  of  his  death.  He  appears  to  have  enjoyed  a 
great  reputation,  and  was  distinguished  by  several  titles  or 
surnames.  The  word  Tograi  is  the  name  given  to  the  per- 
son employed  by  the  sultan  to  write  on  all  the  imperial 
decrees  and  proclamations  his  name  and  titles  in  a  pecu- 
liarly large  and  flourishing  character,  which  is  called,  from 
•  a  Persian  word,  the  togra ;  and  from  Tograi's  skill  in  wri- 
ting this,  or  perhaps  from  his  celebrity  as  lln  author,  he 
derived  the  title  of '  Fakhr  al  Cottab,'  or  the  Glory  of  Wri- 
ters. His  surname  *  Al-monshi  *  signifies  a  person  employed 
to  draw  up  the  letters  written  in  the  name  of  the  prince ; 
and  that  of  '  Alostad  *  means  the  master  or  doctor. 

The  most  celebrated  of  his  poems,  and  the  only  one  which 
has  been  published,  is  that  entitled  *  Lamiato  'l-'Ajam,'  which 
he  composed  in  Arabic  at  Bagdad,  a.h.  505  (a.d.  1111-2). 
It  derives  its  name  *  Lamiat '  from  the  circumstance  that  all 
the  verses  end  with  the  letter /am,  or  /;  and  *  al-*Ajam,'  that 
is,  *  of  the  Persians,'  is  added  to  distinguish  it  from  a  cele- 
brated Arabic  poem  written  by  Shanfara,  and  entitled '  La- 
miato 'l-'Arab.  It  is  a  poem  of  the  ele^ac  kind,  written 
in  a  plaintive  style,  and  composed  of  distichs ;  and  has  been 
frequently  published  and  translated.  The  first  edition  is 
that  by  the  elder  Pococke,  Oxford,  1661,  8vo.,  with  a  Latin 
translation,  and  copious  elementary  notes.  At  the  end  of 
the  volume  is  a  treatise  on  Arabic  prosody  by  Samuel 
Clerk,  the  University  printer.  There  is  an  edition  by 
Matthias  Anchersen,  with  an  unedited  Latin  translation 
by  Golius,  published  in  1707,  Utrecht,  which  is  now  ex- 
ceedingly scarce,  as  almost  all  the  copies  were  lost  at  sea. 
Tograi's  poem  was  also  published  m  Arabic,  together 
with  that  by  Shanfara,  by  H.  A.  Frahn,  Casan,  1814,  8vo. 
It  was  translated  into  English  by  Leon  Chappilow,  Cam- 
bridge, 1758,  4to. ;  into  French  by  Pierre  Vattier,  Paris, 
1660,  8vo. ;  into  German  by  Reiske,  Friedrichstadt  (Dres- 
den), 1756,  4to.  A  fuller  account  of  the  editions  and 
translations  of  this  poem  may  be  found  in  Schnurrer's 
'  Bibliotheca  Arabica,^and  Zenker's  'Bibliotheca  Orientalis,' 
Leipzig,  1840,  8vo.  Tograi  also  wrote  a  work  on  alchemy, 
entitled  *  Directio  in  Usum  Filiorum,*  which  title  has  been 
the  occasion  of  D'Herbelot's  making  a  great  mistake  as  to 
the  contents  of  the  book. 

(Schnurrer,  Biblioth.  Arab. ;  De  Sacy's  article  on  Tograi^ 
in  the  Biograph,  Univers,;  Wiistenfeld,  Gesckichte  der 
Arabischen  Aerzte  und  Naturforacher^  Gottingen,  1840, 
}  151,  p.  87.) 

TOISE,  a  French  measure  of  six  Frencn  feet,  particu- 
jarly  used  in  all  the  older  French  measures  of  the  earth. 
[Weights  and  Measures.] 

TOK  AT,  or  TOCAT,  a  town  of  Asia  Minor  in  40**  16'  N. 
lat.  and  d^"  45'  £.  long.  The  antient  name  of  the  place  is 
supposed  to  have  been  Berisa :  under  the  lower  empire  it  was 
called  Eudocia,  and  the  same  name  is  given  to  it  by  the 
Armenian  writers.  That  it  is  not  the  site  of  Comana 
Pontica,  as  was  formerly  supposed,  is  now  quite  cei-tain. 
Tokat  is  surrounded  by  hills,  which  enclose  it  on  three 
sides,  the  only  opening  being  to  the  north-east ;  a  small 
stream  runs  through  the  town  in  the  same  direction,  which 
joins  the  Tokat-Su  (ancient  Iris)  a  little  below  the  city. 
The  town  is  not  walled ;  the  streets  are  paved.  The  houses 
are  all  tiled  (i,e.  not  flat-roofed),  and  the  higher  class  of 
them  built  with  unbumt  bricks,  but  the  greater  part  are 
merely  wooden  sheds,  and  give  a  mean  appearance  to  the 
town.  Tlie  streets  are  filthy  and  narrow ;  and  from  the 
eaves  of  the  houses  nearly  meeting  overhead,  are  very 
gloomy.  Still  some  of  the  edifices  are  of  good  size,  and 
parts  of  the  town  are  tolerably  neat  for  a  Turkish  city. 
Fires  are  frequent  in  Tokat.  The  luxuriant  vegetation  of 
the  gardens  in  and  near  the  town,  the  filthiness  of  the 


streets,  and  the  abundance  of  fruit,  occasion  malignant 
fevers  in  summer  and  autumn.  Tokat  is  under  the  Bey  of 
Sivas.  It  is  stated  by  Mr.  Vice-Consul  Suter  to  contain 
about  6730  families ;  of  whom  5000  are  Mussulmans,  1500 
Armenians,  150  Greeks,  50  Jews,  and  30  Roman  Catholics. 
The  place  is  the  seat  of  an  Armenian  bishopric,  and  there 
are  seven  churches  and  thirty  priests  of  that  persuasion. 
The  place  has  lost  much  of  its  former  commercial  impor- 
tance, and  the  import  trade  is  now  limited  to  supplying  the 
local  consumption  of  the  neighbouring  villages.  The 
merchants  obtain  what  they  requure  from  Constantinople. 
There  is  an  extensive  dyeing  establishment  in  which  British 
calicoes  and  indigo  are  used ;  there  is  also  an  establish- 
ment for  printing  on  cotton  (by  hand) ;  the  cloths  are 
partly  those  of  me  country,  but  chiefly  British  muslins, 
of  which  many  are  thus  required.  Copper  irom  the  mines 
of  Arghana  is  brought  to  Tokat  to  be  refined ;  and  there 
are  manufactures  of  the  raw  silk  brought  from  Amasia  and 
other  places. 

(Mr.  Vice-Consul  Suter's  Notes  on  a  Journey  from  Erz- 
rum  to  Trebizond^  in  » Geog.  Joum.,'  vol.  x. ;  Smith  and 
Dwight's  Researches  in  Armenia,) 

TOKAY  is  an  ill-built  town  in  the  county  of  Zemplin, 
in  Upper  Hungary,  on  the  river  Bodrog,  at  its  confluence 
with  the  Theiss.  Tokay  contains  45S)  inhabitants,  and 
has  four  churches, — one  Roman  Catholic,  one  Lutheran, 
one  Calvinist,  and  one  United  Greek;  one  convent  of 
Piarists  and  one  of  Capuchins.  It  is  situated  in  48°  7'  N. 
lat.  and  21°  25'  E.  long.,  at  the  foot  of  the  He^alla,  a 
chain  of  hills  which  is  about  30  miles  in  length,  from 
Szanto  to  Tornya,  8  or  9  in  breadth,  and  the  highest  point 
700  feet  above  the  level  of  the  sea.  The  whole  of  it,  to 
the  height  of  250  feet,  is  planted  with  vines,  which  Bela 
IV.  had  brought  to  Hungary  by  Italian  colonists  ;  but  the 
finest  wine  is  produced  on  the  small  isolated  hill  called 
the  Theresienberg  or  Mezes-Mal6  (honey  from  the  comb). 
The  greater  part  belongs  to  the  crown :  the  other  chief 
owners  are  Prince  Bretzenheim,  and  the  family  of  Szirmay. 
At  the  foot  of  the  several  vineyards  of  the  HegyaJla  the 
places  are  situated,  the  inhabitants  of  which  are  employed 
m  ttie  cultivation  of  the  vine :  the  wines  of  Tallya,  larczal, 
Zombor,  Tollsva,  and  Mad,  all  which  are  in  the  neigh- 
bourhood of  Tokay,  are  considered  as  the  best.  The  whole 
produce  is  estimated  at  150,000  to  200,000  eimer  (the 
eimer  in  Upper  Hungary  is  nearly  20  £nglish  wine  gal- 
lons, not  imperial  gallons).  All  these  wines  of  the  Heg- 
yalla  are  comprehended  under  the  name  of  Tokay,  though 
they  differ  a  littie  in  quality :  those  of  Tokay  and  Tarczal 
are  the  finest.  A  great  deal  of  wine  which  is  sold  as 
Tokay  is  produced  in  other  parts  of  Hungary.  The  supe- 
riority of  the  wines  of  Tokay  is  owing  partly  to  the  climate 
and  partly  to  the  great  care  taken  in  the  cultivation  of 
the  vines,  in  the  selection  of  the  grapes,  and  in  the  pre- 
paration of  the  wine.  The  vines  are  grown  on  the  sides  of 
the  mountain,  where  ranges  of  stones  are  piled  up,  which 
protect  the  soil  against  torrents  of  rain,  and,  by  reflecting 
the  rays  of  the  sun,  greatly  increase  the  heat.  The  ground 
is  turned  up  with  tne  spade  three  times  in  the  season. 
Throughout  this  district  the  fully  ripe  grapes  are  gathered 
one  by  one,  without  throwing  the  buncnes  with  the  stalks, 
and  the  fnut,  in  the  different  stages  of  maturity,  into  the 
press,  as  in  other  parts  of  Hungary.  The  wine  is  of  three 
sorts.  1.  The  Essence.  The  grapes  being  put  into  a  barrel  with 
holes  at  the  bottom,  their  own  weight  presses  out  the  juice, 
which  is  sweet  and  thick.  2.  2%^  Ausbruch.  This  wine 
is  made  from  the  grapes  which  have  furnished  the  essence. 
On  these  grapes  new  wine  of  fresh  grapes  is  poured,  and  a 
slight  pressure  ai>plied.  This  wine  is  chiefly  that  sold 
abroad  as  Tokay ;  it  has  an  aromatic  flavour,  and  is  not  fit 
to  drink  till  it  is  three  years  old.  3.  The  Muslas,  or 
Muschlasy  is  obtained  by.  pressure  with  the  hands  and  the 
addition  of  new  wine.  The  prices  of  the  Essence  and 
Ausbruch  are  very  high  in  the  country  itself  and  at 
Vienna. 

Tokay,  though  a  small  town,  is  a  place  of  considerable 
trade,  not  only  as  being  the  centre  of  the  wine  trade,  but 
likewise  having  great  magazines  of  the  salt  of  Marmaroz, 
which  is  exported  to  all  parts  of  the  kingdom.  The  annual 
fairs  are  much  frequented.  The  vint^e  at  Tokay  gives 
occasion  to  a  truly  national  festivity,  at  which  great  num- 
bers of  the  nobles  of  the  country  are  present.  This  fSte 
affords  the  best  opportunity  of  studying  the  character  and 
manners  of  the  several  nations  of  which  the  population  of 
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Hungary  consists.  The  jjrave  character  of  the  Mai^ara  is 
manifested  even  in  their  national  songs,  while  those  of 
the  Germans  and  Slavonians  are  for  the  most  part  cheerful 
and  gay. 

(Jenny,  Handbuch  fur  Reisende  in  dem  Oesierreicki- 
schen  Kauerstaate ;  Cannabich,  Lehrbuch  der  Geographie  ; 
Stein,  Handbuch^  by  Htirschelmann ;  Brockhaus,  Conver- 
wttions  Lexicon  ;  C.  W .  Rohrdauz  and  H.  E.  Lloyd,  European 
Commerce.) 

TOLAND,  JOHN,  was  bom  on  the  30th  of  November, 
1669  or  1670  (it  is  not  certain  which),  in  the  most  northern 
part  of  the  county  of  Londonderry,  in  the  peninsula  called 
lnis-£ogan,  whence  in  one  of  his  works,  published  with  a 
Latin  title,  he  called  himself  Eoganesius.  Though  it  is 
not  known  who  his  parents  were,  it  is  known  that  they 
were  Roman  Catholics.  He  tells  us  of  himself,  *  Being 
educated  from  my  cradle  in  the  grossest  superstition  and 
idolatry,  God  was  pleased  to  make  mjr  own  reason,  and 
such  as  made  use  of  theirs,  the  happy  instruments  of  my 


*  he  was  not  sixteen  years  old,  when  he  became  as  zealous 
against  Popery  as  he  has  ever  since  continued.  .  .  . 
Yet  in  Ireland  that  malicious  report  gained  upon  some 
few,  because  his  relations  were  Papists,  and  that  he 
happened  to  be  so  brought  up  himself  in  his  childhood.' 
He  was  sent  fi»t  to  a  school  at  Redcastle  near  London- 
derry, where,  we  are  told,  that,  having  been  christened 
Janus  Junius,  he  was  laughed  out  of  this  name  by  the 
boys,  and  took  the  name  of  John,  which  he  ever  after  kept. 
He  went  in  1687  to  the  university  of  Glasgow,  and  alter 
being  there  three  years,  to  the  university  of  Edinburgh, 
where  he  got  a  diploma  as  Master  of  Arts,  in  June,  1690. 
Shortly  after  this  ne  went  into  England,  where  managing 
to  gain  the  favour  of  some  influential  dissenters,  he  was 
sent  by  them  to  the  university  of  Leyden  to  study,  and 
prepare  himself  for  the  duties  of  a  mimster. 

He  stayed  at  Leyden  about  two  years,  and  made  the  friend- 
ship of  Le  Clerc,  Leibnitz,  and  other  learned  men,  with 
whom  he  afterwards  corresponded.  On  his  return  to  Eng- 
land he  went  for  some  time  to  Oxford,  where  he  employed 
himself  chiefly  in  collecting  materials  on  various  subjects 
in  the  Bodleian  library.  The  vanity  of  his  character,  and 
the  ostentatious  avowal  of  free-thinking  on  religion,  appear 
to  have  made  him  conspicuous  at  Oxfonl,  as  they  did  every- 
where else  through  the  whole  of  his  life.  But  in  a  reply  to 
a  letter  of  advice  which  he  received  here,  he  denied  his 
being  either  an  atheist  or  a  deist.  {Collections  qf  Several 
Pieces  of  Mr.  John  Tolandy  &c.,  vol.  ii.,  p.  302.) 

At  Oxford  he  began  his  *  Christianity  not  Mysterious,' 
which  was  published  in  London  in  1696,  the  year  after  his 
leaving  O^dTord.  The  remainder  of  the  title,  viz.,  '  A 
Treatise  showing  that  there  is  nothing  in  the  Gospel 
contrary  to  reason  nor  above  it,  and  that  no  Christian 
doctrine  can  be  called  a  Mystenr,'  more  fully  explained 
the  object  of  the  publication.  Ine  work  created  a  very 
considerable  sensation,  and  elicited  much  attack  and  some 
persecution. 

In  1697  Toland  returned  to  his  native  country.  Mr. 
Molyneux  wrote  to  Locke,  April  6th,  1697,  from  Dublin : 

*  In  my  last  to  you,  there  was  a  passage  relating  to  the 
author  of  "  Christianity  not  Mysterious."  I  did  not  then 
think  that  he  was  so  near  me  as  within  the  bounds  of  this 
city ;  but  I  find  since  that  he  is  come  over  hither,  and 
have  had  the  favour  of  a  visit  from  him.  I  now  under- 
stand, as  I  intimated  to  you,  that  he  was  bom  in  this 
country,  but  that  he  hath  been  a  great  while  abroad,  and 
his  education  was  for  some  time  under  the  great  Le  Clerc. 
But  that  for  which  1  can  never  honour  him  too  much  is 
his  acquaintance  and  friendship  to  you,  and  the  respect 
which  on  all  occasions  he  expresses  for  you.  I  propose  a 
great  deal  of  satisfaction  in  his  conversation — I  take  him 
to  be  a  candid  free-thinker,  and  a  good  scholai'.  But 
there  is  a  violent  sort  of  spirit  that  reigns  here,  which 
begins  already  to  show  itself  against  him,  and  I  believe 
will  increase  daily;  for  I  find  the  clergy  alarmed  to  a 
mighty  degree  against  him ;  and  last  Sunday  he  had  his 
welcome  to  this  city,  and  hearing  himself  harangued 
against  out  of  the  pulpit  by  a  prelate  of  this  country.' 
(Locke's  1V(yrks,  vol.  viii.,  p.  405, 8vo.,  ed.  1799.)  Toland 
appears  to  have  become  acquainted  with  Locke ;  and  this 
acquaintance  he  made  the  most  of  in  conversation  at 
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Dublin.  In  Locke's  reply  to  the  bishop  of  Worcester, 
who,  in  defending  the  doctrine  of  the  Trinity  against 
Toland,  had  connected  Locke  with  him,  he  showed  that 
he  did  not  reciprocate  in  an  equal  degree  Toland's  friend- 
ship and  esteem  for  him.  Mr.  Molyneux  wrote  of  him 
afterwards.  May  27,  1697 :  *  Truly,  to  be  free,  I  do  not 
think  his  management,  since  he  came  into  this  city,  has 
been  so  prudent.  He  has  raised  against  him  the  clamour 
of  all  parties,  and  this  not  so  much  by  his  difl'erence  in 
opinion,  as  by  his  unreasonable  way  of  discoursing,  pro- 
pagating, and  maintaining  it.  .  .  .  Mr.  Toland  also 
takes  here  a  great  liberty  on  all  occasions,  to  vouch  your 
patronage  and  friendship,  which  makes  many  that  rail  at 
him  rail  also  at  you.  l  believe  you  will  not  approve  of 
this,  as  far  as  I  am  able  to  judge,  by  your  shaking  him  ofl\, 
in  your  letter  to  the  bishop  of  Worcester '  (p.  421).  And 
Locke,  on  June  15,  wrote  what  is  worth  quoting  for 
itself,  as  well  as  for  the  opinion  implied  of  Toland :  *  As 
to  the  gentleman  to  whom  you  think  my  friendly  admon- 
ishments may  be  of  advantage  for  his  conduct  hereafter, 
I  must  tell  you  that  he  is  a  man  to  whom  I  never 
wrote  in  my  life,  and  I  think  I  shall  not  now  begin ;  and  * 
as  to  his  conduct,  it  is  what  I  never  so  much  as  spoke  to 
him  of :  that  is  a  liberty  to  be  taken  only  with  friends  and 
intimates,  for  whose  conduct  one  is  miffhtily  concerned, 
and  in  whose  affairs  one  interests  himself.  I  cannot  but 
wish  well  to  all  men  of  parts  and  learning,  and  be  ready 
to  afford  them  all  the  civilities  and  good  offices  in  my 
power ;  but  there  must  be  other  qualities  to  bring  me  to 
a  friendship,  and  unite  me  in  those  stricter  ties  of  concern ; 
for  I  put  a  great  deal  of  difference  between  those  whom  I 
thus  receive  into  my  heart  and  affection,  and  those 
whom  I  receive  into  my  chamber,  and  do  not  treat  them 
with  a  perfect  strangeness '  (p.  425).  Pecuniary  difficulties 
and  persecutions  together  obliged  Toland  to  leave  Ire- 
land m  a  very  short  time.  The  parliament  at  Dublin 
voted  that  the  book  should  be  burnt  by  the  common 
hangman.  Mr.  Molyneux  gives  an  account  of  his  de- 
parture in  another  letter  written  to  Locke. 
He  went  to  London,  and,  nothing  daunted,  published 

•  An  Apology  for  Mr.  Toland,  in  a  Letter  from  himself  to 
a  Member  of  the  House  of  Commons  in  Ireland,  written 
the  day  before  his  book  was  resolved  to  be  burnt  by  the 
Committee  of  Religion ;  to  which  is  prefixed  a  Narrative 
containing  the  occasion  of  the  said  Letter.'  He  now 
devoted  himself  very  vigorously  to  book-making  of  all 
sorts,  in  politics,  theology,  literature;  showing  always, 
even  in  the  pamphlets  which  the  mere  passing  occasions 
called  forth,  a  degree  of  genius  and  enidition  deserving 
of  a  better  fate  than  his  very  scanty  and  precarious 
earnings.  He  published  in  1698  a  pamphlet,  just  after 
the  Peace  of  Ryswick,  when  there  arose  the  question  what 
forces  should  be  kept  on  foot,  entitled,  '  The  Militia 
Reformed,  or  an  easy  scheme  of  furnishing  England  with 
a  constant  Land  Force,  capable  to  prevent  or  to  subdue 
any  foreign  power,  and  to  maintain  perpetual  quiet  at 
home,  without  endangering  the  public  liberty;'  and  in 
the  same  year  his  *•  Life  of  Milton,'  which  was  prefixed  to 

•  Milton's  Prose  Works,'  in  3  vols,  folio.  Then  came,  in 
1699,  the  *  Amyntor,  or  a  Defence  of  Milton's  Life,'  in 
answer  to  a  criticism  of  Dr.  BlackaJl,  bishop  of  Exeter,  on 
some  incidental  remarks  made  by  him  m  his  *  Life  of 
Milton'  on  the  genuineness  of  some  parts  of  Scripture. 
There  followed  in  rapid  succession  his  editions  of  Holies  s 

•  Memoirs,'  and  of  Harrington's  Works,  with  a  Life  of 
Harrington  prefixed ;  *  Clito,*  a  poem  on  the  force  of 
eloquence  ;  *  Anglia  Libera,  or  the  Limitation  and  Suc- 
cession of  the  Crown  of  England  explained  and  asserted,' 
and  other  political  pamphlets.  The  *  Anglia  Ijbera'  was 
published  in  1701,  on  the  passing  of  the  act  which  settled 
the  crown  on  the  Princess  Sophia  of  Hanover  and  her 
heirs,  after  the  death  of  William,  and  of  Anne  without 
issue ;  and  Toland  went  over  to  Hanover  and  managed  to 
get  presented  to  the  electress  by  the  earl  of  Macclesfield, 
who  had  been  sent  on  a  special  mission  to  cariy  the  act  to 
the  electress,  and  then  presented  his  '  Anglia  Libera 'to 
her  with  his  own  hands.  He  aiterwards  stayed  in  Han- 
over for  some  short  time,  and  went  from  thence  to  the 
court  of  Berlin,  acting  at  these  courts  apparently  as  a 
sort  of  political  agent,  and  making  the  most  of  the  recom- 
mendations which  he  carried  from  the  English  govern- 
ment to  extend  his  reputation  for  literature  and  learning. 
He  won  the  good  opinion  both  of  the  Princess  Sophia  and 

Vol.  XXX<-E 

Digitized  by  VrrOOQlC 


T  O  L 


26 


TO  L 


of  the  queen  of  Pru»ia ;  they  both  courted  his  conversar 
tion,  and  afterwards  his  correspondence.  On  the  occasion 
of  his  first  visit  to  Berlin  he  held  a  theological  discussion 
with  Beausobre  in  the  presence  of  the  queen,  who  acted  as 
a  sort  of  moderator,  and  closed  it,  on  observing  that  the 
disputants  were  beginning  to  lose  their  temper.  His  letters 
to  Serena,  published  in  1704,  were  addressed  to  the  queen 
of  Prussia. 

In  1702,  in  an  interval  of  his  residence  abroad,  he 
published  *  Vindicus  liberius,  or  Mr.  Toland's  Defence  of 
liimself  against  the  Lower  House  of  Convocation  and 
others.'  In  this  work  his  opinions  have  assumed  a  very 
subdued  tone,  which  is  perhaps  to  be  accounted  for  in  a 
great  measure  by  the  prospect  of  political  advancement 
which  seemed  to  be  opening  for  him.  '  Bein^  now  arrived 
to  years  that  will  not  wholly  excuse  inconsiderateness  in 
resolving,  or  precipitance  in  acting,  I  firmly  hope' that 
my  persuasion  and  practice  will  show  me  to  be  a  true 
Christian,  that  my  due  conformity  to  the  public  worship 
may  prove  me  to  be  a  good  churchman,  and  that  my 
untainted  loyalty  to  King  William  will  argue  me  to  be 
a  staunch  commonwealth's  man.'  Subsequent  theological 
works  showed  this  to  have  been  a  moderation  merely 
assumed  for  the  time. 

The  mask  of  orthodoxy  was  thrown  off  in  a  pamphlet 
which  he  published  in  1705,  in  the  title  of  which  he  did 
not  scruple  to  designate  himself  a  Pantheist :  *  Socinian- 
isra  truly  stated,  being  an  example  of  fair  dealing  in 
theological  controversies ;  to  which  is  prefixed  Indifference 
in  disputes  recommended  by  a  Pantheist  to  an  orthodox 
fnend.'  But  he  was  now  enjoying  the  zealous  patronage 
of  Harley,  afterwards  earl  of  Oxford,  who  had  in  the 
previous  year  become  secretary  of  state,  and  he  probably 
thought  he  could  again  afford  to  be  a  free-thinker. 
Harley  employed  him  to  write  several  political  pamphlets, 
and  sent  lum  abroad  again  in  1707,  to  Germany  and 
Holland.  Tlie  nature  of  his  connection  with  Harley  may 
be  gathered  from  the  following  extract  from  one  of  his 
*  Memorials  to  the  £arl  of  Oxford,'  which  are  printed  in 
a  posthumous  collection  of  his  pieces  written  at  a  time  when 
the  zeal  of  his  patron  had  cooled : — *  I  laid  an  honester 
scheme  of  serving  my  country,  your  lordship,  and  myself; 
for  seeing  it  was  neither  convenient  for  you  nor  a  thing  at  all 
desured  by  me,  that  I  should  appear' in  any  public  post,  I 
sincerely  proposed,  as  occasions  should  offer,  to  com- 
municate to  your  lordship  my  ol»ervationsonthe  temper  of 
the  ministry,  the  dispositions  of  the  people,  the  condition 
of  our  enemies  or  allies  abroad,  and  what  I  migiit  think 
most  expedient  in  every  conjuncture ;  which  advice  you 
were  to  follow  in  whole,  or  in  part,  or  not  at  all,  as  your  own 
superior  wisdom  should  direct.  ...  As  much  as  I 
thought  myself  fit,  or  was  thought  so  by  others,  for  such 
general  observations,  so  much  nave  I  ever  abhorred,  my 
lord,  those  particular  observers  we  call  spies;  but  I 
despise  the  calumny  no  less  than  I  detest  the  thing.* 
(vol.  ii.,  p.  223.)  Toland  was  abroad  on  this  occasion 
for  about  three  years,  acting  as  a  sort  of  political  spy 
for  Hariey,  though  he  disavowed  the  name,  and  eking 
out  his  subsistence  bj  his  pen,  and  apparently  in  any 
way  that  presented  itself.  He  made  a  trip  from  Hol- 
land to  Vienna,  commissioned  by  a  wealthy  banker  to 
procure  for  him  from  the  imperial  ministers  me  rank  of  a 
count  of  the  empire ;  but  he  did  not  succeed  in  attaining 
the  object  of  his  mission.  He  managed  in  Holland  to 
ingratiate  himself  with  Prince  Eugene,  who  was  very 
attentive  and  liberal  to  him.  In  the  *  Memorial '  to  the 
Earl  of  Oxfoitl,  which  has  been  before  ouoted,  Toland 
mysteriously  connects   this  prince   with   nis   mission  to 


was  not  only  applauded  by  tlie  prince  that  employed  me, 
but  also  proportionably  rewarded '  (p.  225).  In  due  time 
he  quarrelled  with  Harley,  and  then  wrote  pamphlets 
against  him.  As  a  Whig  pamphleteer,  he  had  tne  honour 
of  Swift's  notice  in  '  Toland's  Letter  to  Dismal.' 

The  principal  publications  of  Toland  which  remain  to 
be  mentioned  are  the  follovring,  with  the  dates  of  their 
appearance : — a  volume  published  at  the  Hague  in  1709, 
containing  two  Latin  essays,  with  the  titles  *  Adeisidsemon, 
seu  Titus  Livius  &  Superstitione  Vindicatus,'  and  '  Origines 
Judaicse,  seu  Strabonis  de  Moyse  et  Religione  Judaica  His- 
toria  brevitdr  illustrata;'   *  The  Art  of  Restoring,  or  the 


Piety  and  Probity  of  General  Monk  in  bringing  about  the 
last  Restoration,  evidenced  from  hb  own  Authentic  Letters, 
with  a  just  account  of  Sir  Roger,  who  runs  the  parallel  as 
far  as  he  can '  (by  Sir  Roger  was  meant  the  earl  of  Oxford, 
his  former  patron,  who  was  then  plotting  the  restoration 
of  the  Pretender) ;  and  *  A  Collection  of  Letters  by  Gene- 
ral Monk,  relatinji^  to  the  Restoration  of  the  Royal  l^amily,' 
both  published  m  1714 ;  *  Reasons  for  Naturalizing  the 
Jews  in  Great  Britain  and  Ireland,  on  the  same  footing 
with  all  other  nations,  with  a  Defence  of  the  Jews  against 
all  Vulgar  Prejudices  in  all  Countries,'  published  in  1714 ; 
*  The  State  Anatomy  of  Great  Britain,  containing  a  par- 
ticular account  of  its  several  Interests  and  Parties,  their 
bent  and  genius,  and  what  each  of  them,  with  all  the  rest  of 
Europe,  may  hope  or  fear  from  the  reign  and  family  of 
King  George,'  which  work  called  forth  several  answers, 
that  led  Toland  to  publish  a  second  part ;  *  Nazarenus, 
or  Jewish,  Gentile,  or  Mahometan  Christianity,  containing 
the  History  of  the  Antient  Gospel  of  Barnabas,  and  the 
Modem  Gospel  of  the  Mahometans,  attributed  to  the  same 
Apostle,  this  last  gospel  being  now  first  made  known 
amonjB^  Christians :  also  the  original  plan  of  Christianity, 
occasionally  explained  in  the  Nazarenes,  whereby  divers 
controversies  about  this  divine  (but  highly  perverted)  in- 
stitution may  be  happily  terminated ;  with  the  relation 
of  an  Irish  manuscript  of  the  four  gospels,  as  likewise  a 
summary  of  the  antient  Irish  Christianity,  and  the  reality 
of  the  Keldees  (an  order  of  lay  religious),  against  the  two 
last  bidiops  of  Worcester,'  which  appeared  in  1718 ;  *  Pan- 
theisticon,  sive  Formula  celebrandee  Sodalitatis  Socraticae, 
in  tres  partes  divisa,  quae  Pantheistanim  sive  sodalium 
continent,  1,  Mores  et  axiomata;  2,  Numen  et  philoso- 
phiam ;  3,  Libertatem  et  non  fidlentem  legem  neque  fal- 
fendam :  Prsemittitur  de  antiquis  et  novLs  eruditorum  soda- 
litatibus,  ut  et  de  universo  infinito  et  astemo,  diatriba. 
Subjicitur  de  duplici  Pantheistanim  philosophia  sequenda, 
ac  de  viri  optimi  et  omatissimi  idea,  disseitatiuncula,' 
published  in  1720 ;  and  in  the  same  year, '  Tetradymus ;' 
and  in  1721,  <  Letters  from  the  Right  Honourable  the  late 
Earl  of  Shaftesbury  to  Robert  Molesworth,  Esq.,  now  Lord 
Viscount  of  that  name ;  with  two  letters  written  by  the 
late  Sir  John  Cropley.' 

Some  of  these  titles  show  at  once  the  learning  and  the 
fantastical  pedantry  of  Toland.  The  '  Tetradymus '  con- 
sists of  four  treatises,  which  bear  the  names  Hodegus,  Cly- 
dophorus,  Hypatia,  and  Mangoneutes,  and  have  ror  their 
respective  subjects  the  pillar  of  cloud  and  fire  which  led 
the  Israelites,  and  which  Toland  argues  was  no  miracle ; 
the  exoteric  and  esoteric  philosophy  of  the  antients ;  an 
account  of  the  female  philosopner  Hypatia,  *  who  was 
murdered  at  Alexandria,  as  was  supposed,  at  the  insti- 
gation of  the  clergy ;'  and  an  answer  to  Dr.  Mangey,  who 
had  attacked  his  *  Nazarenus.'    The  *  Nazarenus '  and  the 

*  Pantheisticon '  had  again  evoked  the  anger  of  the  cnurch. 
Dr.  Hare,  dean  of  Worcester,  in  a  treatise  against  Hoadley, 
spoke  of  Toland  as  often  quoting  Locke  to  support  notions 
he  never  dreamed  of.  Toland  published  an  advertisement 
to  the  effect  that  he  had  never  quoted  or  even  named 
Locke  in  his  writing.  Hare  issued  a  x;ounter-4ulvertise- 
ment,  in  which  he  directs  '  makes  great  use  of  Mr.  Locke's 
principles '  to  be  read  instead  of  *  is  often  quoted  to  sup- 
port notions  he  never  dreamed  of.'  Toland  then  published 
a  pamphlet,  with  the  title  *  A  Short  Essay  upon  Lying,  or 
a  Defence  of  a  Reverend  Dignitary,  who  suffers  under  the 
Persecution  of  Mr.  Toland,  for  a  lapsus  calami.*  This 
pamphlet,  with  Hare's  advertisement,  was  reprinted  at 
the  end  of  the  *  Tetradymus.'  Hare  returned  to  the  charge, 
and,  in  the  preface  to  a  new  edition  of  his  work,  speaks  of 

*  downright  Atheists,'  such  as  the  impious  author  of  the 

*  Pantheisticon.' 

Towards  the  close  of  his  life,  Toland,  whom  all  his  lite- 
rary industry  could  not  keep  from  pecuniary  difficulties, 
found  a  benefactor  in  Lord  Molesworth.  Mr.  Disraeli, 
who  has  devoted  a  chapter  to  Toland  in  his  *  Calamities  of 
Authors,'  mentions,  from  Toland's  papers  which  he  has 
seen,  the  paltry  sums  which  he  generally  received  for  his 
writings.  '  For  his  description  of  Epsom  he  was  to  receive 
only  four  guineas  in  case  1000  were  sold.  He  received 
ten  guineas  for  his  pamphlet  on  Natuialising  the  Jews, 
and  ten  guineas  more  in  case  Bernard  Lintott  sold  2000.' 
And  in  another  place,  in  the  *  Quarrels  of  Authors,'  in  tlie 
chapter  headed  '  Lintott's  Account-Book,'  he  says,  *  It 
appears  that  Toland  never  got  above  5/„  10^.,  or  20/.  for 
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hia  publications.  ...  All  this  author  seems  to  have 
reaped  from  a  life  devoted  to  literary  enterprise,  and  phi* 
losophy,  and  patriotism,  appears  not  to  have  exceeded 
200/.'  This  last  statement  must  be  an  exaggeration.  Fur- 
ther details  as  to  Toland's  literaiy  gains,  derived  also  from 
Lintott's  Account-Book,  are  to  be  found  in  Nichols's  *  Lite- 
rary Anecdotes,'  vol.  v.,  p.  302. 

Toland  died  at  Putney,  where  he  had  lodged  for  about 
four  years  previous,  choosing  that  place  on  account  of  its 
convenient  distance  from  London,  on  the  11th  of  March, 
1722.  •  Never,'  am  Mr.  D'Israeli,  *  has  author  died  more 
in  character  than  Toland :  he  may  be  said  to  have  died 
with  a  busy  pen  in  his  hand,  ilaving  suffered  from  an 
unskilful  physician,  he  avenged  himself  in  his  own  y/ay ; 
for  there  was  found  on  his  table  an  '*  Essav  on  Physic 
without  Physicians."  The  dying  patriot-traaer  was  also 
writing  a  preface  for  a  political  pamphlet  on  the  danger  of 
mercenary  parliaments ;  and  the  phiioeopher  was  compos- 
ing his  own  epitaph,  one  more  proof  of  the  ruling  passion 
predominating  in  death ;  but  why  should  a  Pantheist  be 
solicitous  to  perpetuate  his  genius  and  his  fame?' 

Toland's  posthumous  works  were  published  in  1726,  in 
2  vols.  8vo.,  with  a  Life  bv  Des  Maizeaux  prefixed,  and  were 
republished  in  1747.  The  contents  of  these  two  volumes 
are  an  additional  proof  of  the  versatility  of  his  powers : 
they  contain,  together  with  many  other  essays,  the  Memo- 
rials to  the  Earl  of  Oxford  which  have  been  referred  to, 
and  several  private  letters ;  an  account  of  Giordano  Bruno ; 
the  Secret  History  of  the  South-Sea  Scheme,  in  which 
Toland  had  been  concerned;  a  Plan  for  a  National  Bank ; 
and  a  proposal,  in  Latin,  for  a  new  complete  edition  of 
Cicero. 

'  An  Historical  Account  of  the  Life  and  Writings  of  the 
late  eminently  famous  Mr.  John  Toland,  by  one  of  his 
most  intimate  friends,  in  a  letter  to  the  Lord  — ,'  was 
published  in  1722;  and  is  attributed  to  Curll.  This  is 
not  so  minute  a  bioj^phy  as  Des  Maizeaux's,  and  is  rather 
a  sketch  of  his  writings  and  opinions.  There  is  appended 
to  it  a  complete  list  of  Toland's  works,  many  of  the  smaller 
of  which  are  not  named  in  this  article. 

Toland's  works  have  never  been  collected,  and  the  noto- 
riety which  attended  him  during  his  life  having  soon  died 
away,  they  are  now  little  known.  But  they  are  almost  all 
of  some  worth,  and  his  political  writings  may  throw  some 
little  light  on  the  history  of  the  times. 

TOLEDO,  a  province  of  Spain,  formerly  part  of  New 
Castile,  but  now  a  separate  province.  It  is  divided  into 
three  large  districts,  Toledo,  Ocana,  and  Talavera,  com- 
prising 282  towns  and  hamlets.  Its  boundaries  are,  to  the 
north  the  province  of  Madrid ;  to  the  east  that  of  Cuenca ; 
to  the  south  La  Mancha ;  to  the  west  Estremadura ;  and  to 
the  north-east  the  province  of  Avila.  It  covers  a  surface  of 
734  square  leagues  (Spanish),  and  is  watered  by  five  rivers, 
the  Tagus,  the  Tiyuiia,  Rio  Ansares,  Guadarrama,  and 
Alverche,  besides  other  inconsiderable  streams.  A  chain 
of  lofty  mountains,  called  *  Los  Montes  de  Toledo/  inter- 
sects it  from  east  to  west. 

TOLE'DO  {Toletum),  a  large  city  of  Spain,  and  the 
capital  of  the  province  of  that  name,  is  situated  on  a  rocky 
eminence  surrounded  by  the  Tagus,  except  on  the  northern 
side,  in  39^  52^  N.  lat.,  4''  IV  W.  long.  It  is  a  very  antient 
city.  Pyrrhus,  one  of  the  fitbulons  kings  of  Spain,  is 
sometimes  called  the  founder.  Its  origin  is  also  attributed 
to  some  Jews  who  migrated  to  Spain  auring  the  period  of 
tlie  second  temple  in  Jerusalem,  and  who  called  it  Tole- 
doth,  ije,  gencflJo^es ;  because  thev  say  the  exiles  there 
reviewed  tneir  family  genealogies  when  they  assembled  to 
di^  the  wells  and  found  the  city.  In  support  of  the  latter 
opinion  many  towns  are  pointed  out  in  the  province  of 
Toledo  whicfa  retain  to  this  day  the  names  given  to  them 
by  their  Hebrew  settlers,  such  as  Escaiona,  from  AscaJon ; 
Noves,  from  Nove ;  Maqueda,  from  Megiddo ;  Jepes,  or 
Yepes,  from  Joppa,  &c.  Toledo  waaseity  of  some  import- 
ance under  the  Romans,  who  made  it  a  colony.  In 
A.D.  577,  Leovigdd,  king  of  the  Godis,  transfenred  the  seat 
of  his  empire  from  Sevifle  to  Toledo.  It  was  aiso  greatly 
enlarged  and  embeliished  bv  Wamba,  who  suirounded  it 
with  walls.  The  eity  was  taken  by  tfae  Arabs  luider  Tlirik 
Ibn  Zeyyid,  in  a.d.  712  (April),  after  the  celebrated  battle 
of  Guadaiete,  winch  opened  the  gates  of  the  Peoinsula  to 
the  Modems.  Under  the  Arabs,  Toledo  was  a  city  of 
the  first  rank,  second  to  none  but  Cordova,  the  capital 
of  the  Mi^ammedan  empire.     Its  motley  populaticm. 


composed  of  Arabs,  Berbers,  Jews,  and  Christians,  which 
last  were  denominated  Most^arabs,  or  Mozarabes  [Muz- 
ARA.B],  were  often  in  open  revolt  against  tlie  khalifs  of 
Cordova.  At  the  breaking  up  of  the  empire  of  the  Benl- 
Umeyvah,  and  when  the  governors  rose  m  the  provinces 
and  declared  themselves  independent  of  the  capital 
[Moors],  the  whole  of  New  Castile  and  a  portion  of  the 
old  was  formed  into  a  kingdom  by  a  powerful  chieftain 
named  Ibn  Yaysh.  At  his  death  he  was  succeeded  by 
Isma'il  Ibn  Dhl-n-ndn,  and  this  latter  by  Yahya  Ibn  Dhi- 
n-niin,  surnamed  Al-m^miiin,  an  able  and  enterprising 
monarch,  who  became  the  patron  of  science,  and  added 
Valencia,  Cordova,  and  other  large  cities  to  his  hereditary 
dominions.  His  son  Yahya,  surnamed  Al-kadir-billah, 
succeeded  him  in  1075,  but  in  the  year  1083  Alfonso  VI. 
of  Castile  and  Leon  invaded  his  dominions,  and,  alter  re- 
ducing all  the  fortresses  and  towns  round  Toledo,  took 
possession  of  that  city  on  the  25th  of  May,  a.d.  1085. 
Alfonso  having  assumed  on  the  occaaon  the  title  of  em- 
peror of  Toledo,  the  city  was  thenceforward  *  Real  6  Impe- 
rial '  (Royal  and  Imperial).  During  the  civil  wars  between 
Peter  the  Cruel  and  his  bastard  brothers  Don  Fadrique  and 
Don  Enrique  ( 1354*69),  Toledo  was  often  taken  and  retaken, 
and  the  population,  which  consisted  chiefly  of  Jews,  sub- 
mitted to  all  kinds  of  ill-treatment  from  the  conquerors. 

Toledo  is  the  see  of  an  archbishop,  who  is  the  primate 
of  all  Spain,  and  has  the  title  of  '  Canciller  de  Castilla. 
The  bishoprics  of  Cordova,  Cuenca,  Siguenza,  Jaen, 
Segovia,  Cartagena,  Osma,  and  Valladolid  are  iU  sufira 
grams.  It  was  formerly  the  richest  see  in  aU  Spain,  but 
the  revenue  is  now  greatly  diminished.  Some  of  the 
greatest  men  that  Spain  has  produced  have  been  arch 
bishops  of  Toledo,  a^  Rodrigo  Simon  de  Rada,  Ximenez 
de  Cisneros,  Gil  de  Albomoz,  Mendoza,  Tavera,  Lorenzana, 
&c.  The  cathedral  is  the  largest  in  Spain,  and  is  by  some 
considered  the  finest ;  for  although,  owing  to  its  having 
been  built  at  different  periods,  it  does  not  present  that 
uniformity  of  style  which  might  have  been  desired,  it  is 
nevertheless  exceedingly  interesting  in  its  details.  It  stands 
on  the  site  of  the  old  Moorish  mosoue,  and  the  foundations 
were  laid,  in  1258,  by  Ferdinand  III.  of  Castile,  afterwards 
canonized  by  the  church  of  Rome,  and  Rodrigo  Ximenez, 
at  that  time  archbishop  of  Toledo.  It  consists  of  five 
naves»  and  measures  404  feet  in  length  and  204  in  width, 
The  naves  are  sunported  by  eighty-four  colossal  pillars 
and  the  whole  cnurch  is  pav^  with  white  ana  blue 
marble.  Some  of  the  chapels  are  exceedingly  beautiful. 
La  Capilla  Mayor  (great  chapel),  which  was  enlarged  by 
Cardinal  Ximenez,  contains  the  mausoleums  of  Alfonso 
VII.,  Don  Sancho  el  Deseado,  Don  Sancho  el  Bravo,  the 
Infante  Don  Pedro,  son  of  king  Alfonso  VIII.,  and  lastly 
that  of  Cajdinal  Don  Pedro  de  Mendoza,  which  last  is  sur- 
rounded by  a  most  beautiful  plated  iron  railing.  The 
chisel  of  Santiago,  where  the  celebrated  Don  Alvaio  de 
Luna  and  his  wife  Dona  Juana  Pimentel  are  buried ;  that 
of  San  Ildefonso,  Nuestra  Seiiora  del  Sagrario,  and  Reyes 
Nuevos— which  last  contains  the  tombs  of  Enrique  II., 
Juan  L,  Enrique  III.,  and  their  wives — are  all  deserving 
of  notice  for  their  architecture,  and  the  profusion  of  ex- 
quisite marble  and  carvings  in  wood  with  which  they 
are  decorated.  Another  chapel,  called  Capilla  Muzarabe, 
because  mass  is  still  said  daily  according  to  the  Muzarabic 
ritual,  is  a  great  curiosity  of  its  kind.  It  was  founded,  in 
1510,  by  Cardinal  Ximenez.  The  cathedral  of  Toledo  was 
formerly  celebrated  for  its  jewels  and  its  ulver  and  gold 
ornaments.  There  was  once,  among  other  relics,  a  figure  of 
massive  gold  representing  San  Juan  de  las  Viiias,  and  also 
a  petticoat  of  Our  Laoy  embroidered  with  pearls  and 
rubies,  said  to  be  of  inestimable  value.  Most  of  them 
however  disappeared  during  the  Peninsular  war,  and  what 
remained  has  lately  been  disposed  of  bv  the  government 
Annexed  to  the  cathedral  is  the  archbishop's  palace,  which 
contains  a  very  fine  library,  rich  in  old  manuscripts.  Be- 
adfit  the  cathedral,  Toledo  has  other  splendid  buildings, 
amorg  which  the  following  ve  the  principal :— ^Tlie  con- 
vent and  church  of  San  Juan  de  los  Keyes,  built,  in  147G, 
by  Feidinand  and  Isabella,  in  commemoration  of  the  vic- 
tory gained  over  the  Portuguese  at  Toro  in  1476.  At  a 
later  period  the  manaeles  and  fetters  worn  by  the  Christian 
captives  of  Granada,  liberated  at  the  taking  of  that  city  in 
1492,  were  suspended  to  the  outside  walls  of  the  building, 
where  they  are  to  be  seen  to  this  dav.  The  church  and 
the  eloister,  built  in  the  richest  Grothic,  are  particularly 
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admired.  The  foundling  hospital  of  Santa  Cruz,  founded 
by  Cardinal  Mendoza  in  1304  ;  that  of  St.  John  the  Bap- 
tist, called  also  *  el  Hospital  de  afuera,*  because  it  stands 
outside  the  city  walls,  built  and  richly  endowed  by  Cardi- 
nal Tavera ;  San  Juan  d^  la  Penitencia,  which  is  a  founda- 
tion of  Xiraenez, — all  will  afford  subject  of  study  to  the 
artist.  La  Iglesia  del  Ti-ansito,  which  was  formerly  a 
Jewish  synagogue,  built  during  the  reign  of  Peter  the 
Cmel,  at  the  expense  of  his  treasurer,  Samuel  Levi,  is  a 
curious  specimen  of  Saracenic  architecture.  The  same 
may  be  said  of  another  church,  called  Santa  Maria  la 
Blanca,  which  was  once  a  Moorish  mosque. 

T\\e  Alcazar,  or  royal  palace,  stands  on  an  eminence,  at 
the  foot  of  which  flows  the  Tagus.  It  was  built  by  Alfonso 
X.  on  the  site  of  the  Moorish  palace,  and  was  almost  en- 
tirely rebuilt  by  Charles  V.,  who  employed  the  best 
Spanish  architects  of  his  time.  His  son,  Philip  IL,  made 
ako  considerable  additions  to  it,  which  were  principally 
directed  by  his  chief  architect,  Herrera,  who  designed  the 
Escurial.  At  present  it  is  in  a  very  dilapidated  state,  and 
unless  it  is  speedily  repaired,  it  will  soon  be  a  heap  of 
ruins.  A  lunatic  asylum,  called  *  el  Nuncio  nuevo,'  and 
the  *  Universidad  Literaria,'  are  the  only  two  modem  build- 
ings of  note.  Both  were  erected  about  the  end  of  the  last 
century  by  an  enlightened  archbishop,  named  Lorenzana. 
At  a  rfiort  distance  from  the  city,  on  the  right  bank  of  the 
Tagus,  are  shown  the  ruins  of  a  Moorish  building,  which 
the  people  of  the  country  call  •  Los  Palacios  de  Galiana :' 
it  was  formerly  a  country  villa  belonging  to  the  Moorish 
rulers  of  Toledo.  Of  the  two  bridges  on  the  Tagus, 
that  of  Alcantara  was  built  by  the  Arabs.  It  consists  of 
only  one  arch,  which  spans  the  whole  stream.  The  streets 
of  Toledo  are  very  narrow  and  crooked,  like  those  of  most 
Moorish-built  cities  of  the  Peninsula.  The  houses,  which 
are  built  in  the  Moorish  style,  have  generally  only  one  or 
two  stories;  and  the  apartments  are  arranged  round  a 
court,  over  which  an  awning  is  thrc^wn.  In  this  court, 
which  is  frequently  ornamented  with  a  fountain  and 
flowers,  the  family  usually  sit  in  summer-time.  The  en- 
virons of  the  city  are  barren  and  unproductive,  but  the 
neighbouring  mountains  contain  some  green  valleys,  where 
the  wealthy  inhabitants  have  their  country-houses,  called 
cigarrales.  During  the  fifteenth  and  sixteenth  centuries 
Toledo  was  celebrated  for  its  manufactory  of  sword-blades, 
as  well  as  for  its  silks :  the  fabrication  of  the  former  still 
continues  under  the  patronage  of  the  government ;  but  of 
the  latter,  not  one  loom  remains  in  operation.  The  popu- 
lation of  Toledo,  which  in  the  sixteenth  century  exceeded 
100,000  inhabitants,  does  not  amount  now  to  12,000. 
There,  are  several  histories  of  Toledo,  among  which  the 
most  esteemed  are,  *  Descripcion  de  la  imperial  Ciudad  de 
Toledo,  y  Historia  de  su  Anti^uedad  y  Grandeza,'  Toledo, 
1605, 4to.,  reprinted  in  1617 ;  Roxas,  *  Historia  de  la  impe- 
rial y  nobilisima  Ciudad  de  Toledo,'  Mad.,  1654-63.  fol. ; 
Alcozer,  '  Historia  de  Toledo,'  1554,  fol. ;  a  Jesuit,  named 
Homan  de  la  Higuera,  well  known  as  the  forger  of  the 
chronicles  of  Luitprand  and  Dextrus,  wrote  also  a  history 
of  Toledo  in  several  volumes,  which  is  preserved  in  manu- 
script in  the  Royal  Library  at  Madrid. 

(\fiiiano,  Diccionario  deogrdjlco,  vol.  viii.,  p.  444 ;  and 
the  historians  above  named.) 

TOLE'DO,  DON  PEDRO  DE,  a  younger  son  of  Frederic 
of  Toledo,  duke  of  Alba,  was  bom  at  Alba  de  Tormes,  near 
Salamanca,  in  1484.  After  going  through  his  early  studies 
he  was  {Placed  as  a  page  in  the  court  of  King  Ferdinand 
the  Catholic,  who  took  him  into  particular  favour ;  and 
it  was  by  the  king's  influence  that  young  Pedro  obtained 
the  hand  of  Donna  Maria  Osorio,  heiress  of  the  house  of 
Villafranca,  in  consequence  of  which  he  took  the  title  of 
Marquis  of  Villafranca,  and  the  possession  of  the  rich 
estates  attached  to  it.  He  afterwards  served  with  dis- 
tinction in  the  expedition  a^inst  Jean  d'Albret,  king  of 
Navarre,  and  after  King  Ferdinand's  death  he  continued  in 
the  service  of  his  successor  Charles  I.  of  Spain,  afterwards 
Charles  V.  of  Germany.  He  served  against  the  revolted 
communeros  of  Castile,  and  afterwards  followed  the  court  of 
Charles  V.,  whom  he  accompanied  in  his  joumejrs  through 
Flanders,  Germany,  and  Italy.  In  1532,  being  at  Ratisbon 
with  the  emperor,  the  news  arrived  of  the  death  of  Cardinal 
Colonna,  viceroy  of  Naples,  when  Charles  V.  appointed 
for  his  successor  Don  Pedro  de  Toledo,  marquis  of  Villa- 
franca, who  immediately  set  out  to  take  possession  of  his 
government.    He  found  the  kingdom  suffering  from  the 


consequences  of  the  preceding  foreign  and  civil  wars,  and 
especially  of  the  recent  French  invasion  of  1527-29,  and 
the  revolt  of  many  of  the  barons  and  the  subsequent  con- 
fiscation of  their  property ;  of  the  plague,  which,  ori^nating 
in  the  French  camp,  had  desolated  Uke  city  of  Naples ;  and 
fhe  state  of  confusion,  bordering  upon  anarchy,  wnich  pre« 
vailed  in  the  provinces.  The  first  care  of  the  new  viceroy 
was  to  enforce  the  rigorous  administration  of  justice  with- 
out respect  for  persons,  and  he  sent  to  the  scaffold  the 
commendator  Pignatelli,  the  count  of  Policastro,  and  other 
noblemen,  who  had  been  guilty  of  oppression  and  other 
crimes.  He  pulled  down  the  old  da»  arcades  and  other 
places  which  were  the  resort  of  thieves  and  murderers ;  he 
abolished  the  abuse  of  making  the  palaces  of  the  barons  a 
place  of  asylum  for  criminals ;  forbade  the  use  of  weapons, 
except  the  side  sword,  then  worn  by  gentlemen  ;  he  sen- 
tenced duellista  to  death,  prescribed  regulations  for  re- 
straining the  disorders  that  took  place  at  funerals  and  mar- 
riages ;  and,  lastly,  by  a  '  bando,'  or  public  edict,  he  inflicted 
the  penalty  of  death  on  any  one  found  in  the  night  with 
ladders  scaling  the  windows  of  houses,  a  practice  which 
had  become  frequent  among  dissolute  men,  who  thus  in- 
troduced themselves  into  ladies'  apartments.  Don  Pedro 
reformed  the  courta  of  justice,  increased  the  number  of 
judges,  and  made  several  regulations  for  the  more  humane 
treatment  of  prisoners  and  debtors ;  and  ako  for  the  preven- 
tion of  bribery  and  perjury.  He  raised  an  extensive  building 
near  Porta  Capuana,  where  he  placed  all  the  higher  courts 
of  justice,  civil  and  criminal. 

When  Charles  V.,  on  his  return  from  the  Tunis  expedi- 
tion in  1535,  visited  Naples,  where  he  remained  till  March, 
1536,  amidst  the  festivals  and  rejoicings  with  which  he  was 
greeted,  he  received  hints  and  suggestions  from  several  of 
the  nobility  against  Toledo,  but  Charles  stood  firm  in  his 
good  opinion  of  the  viceroy,  especially  after  having  heard 
the  deputies  of  the  people,  who  explained  to  him  that  the 
nobility  disliked  Don  Pedro  because  he  would  not  permit 
them  to  oppress  the  lower  orders,  and  to  put  themselves 
above  the  law,  as  they  had  been  wont  to  do.  It  is  reported 
that  Charles,  when  he  landed  at  Naples,  on  meeting  the 
viceroy,  said  to  him,  '  Welcome,  marquis ;  I  find  that  you 
are  not  become  so  large  as  I  was  told  you  were  ;'  to  which 
Toledo  replied,  smiling,  'Sire,  I  am  aware  that  you 
have  been  told  that  I  was  grown  a  monster,  which  I  am 
not.' 

Toledo  greatly  embellished  Naples;  he  enlarged  the 
city,  extended  the  walls,  cleared,  widened,  and  paved  the 
streets,  and  made  new  drains  and  sewers ;  he  built  the  royal 
palace  near  Castel  Nuovo,  which  is  now  called  *  Palazzo 
Vecchio,*  and  constructed  the  handsome  street  which 
still  bears  his  name.  He  adorned  the  city  with  fountains, 
enlarged  the  dockyard,  fortified  the  castle  of  S.  Elmo, 
built  new  hospitals  and  churches,  and,  in  short,  he  quite 
altered  the  appearance  of  Naples.  He  also  di-ained  the 
neighbouring  marshes  by  opening  the  wide  canal  called 
dei  Lagni,  which  carries  the  supei-fluous  waters  into  the 
sea. 

In  1537,  the  Turks  having  landed  at  Castro  and  other 

E laces  of  the  province  of  Otranto,  Toledo  summoned  the 
arons  with  their  militia,  and  marched  with  them  and  the 
regular  Spanish  troops  against  the  enemy,  who,  finding  the 
country  prepared  for  defence,  took  again  to  their  ships  and 
sailed  away.  Toledo  foitified  the  maritime  towns  of  Apulia, 
built  towers  of  defence  along  the  coast,  restored  Pozzuoli, 
which  was  nearly  depopulated  in  consequence  of  the 
earthquakes  and  volcanic  eruptions,  and  enlarged  the 
•  Grotta,*  which  leads  to  it  from  Naples.  For  all  these  and 
other  services  to  the  Neapolitans,  as  well  as  for  the  just 
though  severe  tenor  of  his  general  administration,  Don 
Pedro  de  Toledo  had  become  very  popular,  until  the 
y«ar  1547,  when  his  ill-judged  attempt  to  establish  the 
tribunal  of  the  Inouisition  after  the  fashion  of  his  own 
country,  Spain,  rendered  him  universally  obnoxious.  The 
cause  of  this  attempt  was  that  the  doctrines  of  the  Re- 
formation had  found  their  way  to  Naples,  and  made  many 
converts,  even  among  priests  and  monks.  Charles  V.,  who 
was  at  that  time  struggling  in  Germany  with  the  religious 
and  jpolitical  dissensions  arising  out  of  the  Reformation, 
dreaded  a  similar  explosion  in  his  Italian  dominions,  and 
the  viceroyToIedo  wished  to  save  his  master  the  additional 
trouble.    Fope  Paul  III.  was  anxious  to  assist  them  in  re- 

Sressing  the  spread  of  heresy  to  Italy :  but  the  Neapo- 
tans,  a  lively,  communicative  people,  had  conceived  a 
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gi  eat  horrOr  of  that  gloomy  and  arbitrary  court  and  its  secret 
proceedings;  they  had  heard  of  its  deeds  in  Spain,,  and 
they  determined  to  resist  its  introduction  into  their  country, 
even  by  force  of  arms  if  necessary.  The  tumult  began 
about  the  middle  of  May,  when  the  people  tore  down  the 

E]acards  containing  the  edict  which  sanctioned  the  esta- 
lishment  of  the  Inquisition,  from  the  gates  of  the  arch> 
bishop's  palace.  A  cry  of '  To  aims  !*  resounded  through  the 
streets  and  squares ;  most  of  the  nobles,  who  hated  Toledo 
for  their  own  reasons,  joined  the  citizens  in  their  resistance. 
The  people  turned  out  some  of  their  municipal  magis- 
trates, whom  they  suspected  of  being  for  the  viceroy,  and 
elected  others  without  the  viceroy's  sanction ;  and  Toledo 
having  resented  this  proceeding,  the  people  took  up  arms, 
and  attacked  the  Spanish  soldiers  who  garrisoned  the 
castles.  The  Spaniards  fired  with  cannon  into  the  city, 
and  the  people  cut  down  all  Spaniards  whom  they  found 
straggling.  The  viceroy,  having  seized  some  of  the  head 
rioters,  caused  them  to  be  summarily  executed,  which 
added  fuel  to  the  flame,  and  the  citizens  and  nobles  formed 
themselves  into  a  union  or  patriotic  convention,  taking  for 
their  motto,  *  For  the  service  of  €rod,  the  emperor,  and 
the  city  of  Naples ;'  stigmatising  as  traitors  to  their  country 
those  who  did  not  join  the  union.  The  union  sent  as 
envoys  to  Charles  Y.  the  prince  Sanseverino  and  another 
nobleman,  refusing  meantime  obedience  to  the  viceroy, 
who  remained  in  the  castle  with  his  Spanish  soldiers  and  a 
few  Neapolitan  adherents,  and  the  town  was  without  any 
regular  government.  Frequent  skirmishes  took  place  in 
the  streets  between  the  viceroy's  men  and  the  people ; 
many  individuals  were  killed,  and  houses  were  plundered. 
At  last  the  answer  came  from  Charles  V.,  commanding 
the  citizens  to  lay  down  their  arms,  with  secret  instructions 
to  the  viceroy  to  proceed  leniently  and  prudently  in  the 
matter. 

On  the  12th  of  August  Toledo  signified  to  the  deputies 
of  the  city  the  will  of  the  emperor  that  the  Inquisition 
should  not  be  established  in  Naples ;  that  the  past  should 
be  forgotten,  except  as  to  some  of  the  principal  leaders 
of  the  insurrection,  who  were  obliged  to  emigrate;  and 
tliat  the  city  should  pay  one  hundred  thousand  crowns 
as  a  fine.  And  thus  this  serious  affair  was  hushed  up,  but 
the  Neaj>olitans  gained  their  point,  and  the  tribunal  of  the 
Inquisition  was  never  established  at  Naples,  though  per- 
sons accused  of  heresy  were  tried  by  the  common  eccle- 
siastical court,  and  severaJ  of  them  were  put  to  death  by 
the  concurrence  of  the  lay  power.  The  pnnce  Sanseverino, 
who  haddispleased  Charles  V.,  thought  it  prudent  to  emi- 
grate to  France,  and  was  outlawed.     [Tasso,  Bernardo.] 

In  July,  1552,  a  large  Turkish  flee^  under  Dragut  Rais 
and  Sinan  Pasha,  anchored  near  Procida,  at  the  entrance 
of  the  Bay  of  Naples,  when  the  emigrant  prince  Sanseve- 
rino of  Salerno  was  to  have  joined  them  with  a  French 
squadron ;  but  the  viceroy,  it  is  said,  by  means  of  a  large 
bribe,  induced  the  Turkish  commanders  to  leave  the  coast 
before  the  arrival  of  the  French. 

Towards  the  end  of  the  same  year  the  viceroy,  although 
old  and  infiim,  was  desired  by  Charles  V.  to  march  to 
Siena  in  Tuscany,  which  republic  had  thrown  off  the  pro- 
tection of  the  emperor  and  admitted  a  French  garrison. 
Don  Pedro  having  sent  most  of  the  troops  by  land,  em- 
barked with  the  rest  for  Leghoi*n.  On  arriving  there  he 
fell  seriously  ill,  and  was  removed  to  Florence.  The  duke 
Cosmo  de'  Medici  had  married  his  daughter  Eleonora.  He 
expired  at  Florence,  in  February,  1553,  alter  having  admi- 
nistered the  kingdom  of  Naples  for  more  than  twenty 
yeai-s.  He  b  by  far  the  most  distinguished  in  the  long  list 
of  the  Spanish  governors  of  Naples,  and  one  of  the  few  who 
are  still  remembered  with  feelings  of  respect  by  the  Neapo- 
litans. 

(Giannone,  Sioria  Civile  del  Regno  di  Napoli;  Botta, 
Sloria  d'ltalia.) 

TOLE'DO,  TABLES  OF.  The  Moora  brought  astrono- 
my into  Spain  at  the  beginning  of  the  eleventh  century, 
and  about  the  year  1080  tables  were  calculated  for  the  me- 
ridian of  Toledo,  by  Arzachel.  Of  these  tables  there  was  no 
specific  account  till  the  time  of  Delambre,  and  no  printed 
publication  of  them  has  ever  been  made.  It  was  usual  to 
state  that  they  were  intended  as  an  improvement  on  the 
tables  of  Albategnius,  that  their  character  never  was  very 
high,  and  that  the  Alphonsine  Tables  [Alonsinb  Tables] 
were  intended  as  an  improvement  upon  them.  Delambre 
(^Hint.  Astron,  MoyennSy  p.  175)  examined  two  manuscript 


Latin  translations  of  the  tables,  which  he  found  in  the 
Royal  Library  at  Paris ;  and  his  report  of  their  contents  \a 
what  might  have  been  expected.  The  theory  and  nume- 
rical quantities  employed  are  in  almost  every  instance 
those  of  Rolemy,  and  there  is  only  just  enough  of  original 
observation  to  establish  the  fact  that  the  Toledine  observ- 
ers were  very  bad  ones. 

TOLENTI'NO.    [Macerata.] 

TOLERATION,  TOLERANCE.  The  latter  of  these 
two  words  more  commonly  expresses  a  feeling  or  habit  of 
mind,  and  the  former  an  overt  act,  or  a  realization  in 
greater  or  less  degree  of  the  feeling  in  the  institutions  of 
a  poHtical  society.  This  distinction  is  not  always  strictly 
observed,  but  will  be  found  generally  a  correct  one.  The 
word  tolerance  suggests  a  consideration  of  the  feeling,  in 
its  moral  aspect  of  a  virtue ;  while  the  word  toleration 
opens  out  for  discussion  the  political  questions  of  the  tole- 
ration of  opinions  on  government,  morals,  and  religion,  by 
the  governing  power  m  a  state,  and  more  especially  of 
religious  toleration. 

The  virtue  of  tolerance  in  an  individual,  and  the  duty 
of  toleration  by  the  governing  power  in  a  state,  depend,  to 
a  great  extent,  on  the  same  principles.  The  general  rea- 
sons for  the  one  and  for  the  other  are  the  same,  and  so  are 
the  general  reasons  for  the  limits  to  both ;  but  the  fields 
within  which  toleration  is  to  be  exercised  by  a  private  in- 
dividual and  by  the  governing  power  in  a  state,  and  within 
which  the  respective  exceptions  arise,  are  different ;  and 
while  the  rule  of  private  tolerance  is  simple  and  compre- 
hensive, and  of  uniform  application,  the  extent  of  state- 
toleration  and  the  modes  of  its  exercise  must  necessarily 
vary  with  the  varying  circumstances  of  political  societies. 

The  duty  of  one  individual  towards  another  is  to  be 
tolerant  of  every  action  honestly  meant  and  every  sincere 
opinion.  Actions  which  proceed  from  bad  motives,  and 
opinions  which  are  not  put  forth  in  truthfulness  and  for 
truth's  sake,  every  individual  is  called  upon  to  reprobate, 
without  reference  to  the  tendency  of  the  action  or  of  the 
opinion  itself,  but  for  the  motive,  which  is  inimical  to 
general  happiness.  [Morals.]  Motives  then,  which  are 
moral  habits  or  dispositions,  are  the  grounds  of  tolerance 
or  intolerance  between  individuals.  The  governing  power 
in  a  state,  on  the  other  hand,  has  to  consider  actions  and 
opinions  in  themselves,  and  without  reference  to  the  mo- 
tives in  which  they  may  originate.  This  is  indeed  tiie 
fundamental  distinction  between  the  provinces  of  morals 
and  legislation ;  that  of  the  first  embracing  motives  or  dis- 
positions, and  that  of  the  second,  overt  acts.  The  private 
individual  then  is  required  to  be  tolerant  of  all  actions  and 
opinions,  save  those  that  proceed  from  vicious  motives. 
Tne  governing  power  in  a  state  is  required  to  tolerate  all 
actions  and  opinions,  save  those  that  have  a  tendency  de- 
trimental to  the  general  happiness,  which  it  is  the  business 
of  that  governing  power  to  watch  over  and  to  promote  to 
the  utmost.  In  both  cases,  tolerance  as  a  geneiul  rule, 
and  the  respective  exceptions,  are  dictated  by  that  which 
is  the  fundamental  principle  alike  of  morals  and  of  po- 
litics, and  which  is  now  understood  by  every  one,  whether 
he  approve  or  object  to  the  name,  under  the  name  of  the 
greatest-happiness-principle.  It  is  assumed  that  the  facul- 
ties of  thougtit,  of  feeling,  and  of  action,  with  which  man 
has  been  endowed  by  G^,  have  been  given  to  be  exer- 
cised, and  with  a  design  that  their  exercise  should  conduce 
to  the  happiness  of  individuals  and  of  mankind.  Any 
exercise  of  these  faculties  by  an  individual  which  has  a 
contrary  tendency,  the  moral  affections  of  his  fellow-men 
revolt  si ;  and  men  deal  out  to  one  another  disapprobation 
of  injurious  feelings  and  motives,  and  support  with  their 
opinion  the  governing  power,  to  which  they  yield  political 
obedience,  in  the  repression  of  injurious  acts  and  injurious 
publications  of  opinion.  Thus  do  the  feelings  of  men  ope- 
rate to  turn  back  the  gifts  of  Providence,  which  are  used 
in  a  manner  contrary  to  his  purpose,  to  their  original  design. 
But  apart  from  moral  disaporobation  of  injurious  motives 
and  dispositions,  and  from  the  repression  of  injurious  acts 
and  ii^urious  publications  of  opinion,  by  the  governing 
power  in  a  state,  the  great  end  of  human  happiness  re- 
quires the  fullest  freedom  of  thought  and  action.  An  indi- 
vidual should  be  tolerant  of  all  honest  differences  of  opinion 
for  the  sake  of  truth,  which  is  best  promoted  by  discussion, 
and  the  promotion  of  which  promotes  human  happiness ; 
and  for  the  sake  of  peace  and  of  th»  maintenance  of  kindly 
and  friendly  feelings,  which  not  only  conduce  directly  to 
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happiness,  but  indirectly  also  to  the  improyement  of  the 
moral  character,  both  of  him  who  praotises  tolerance,  and 
of  him  towards  whom  it  is  practised.  Peace,  friendship, 
and  the  proper  development  of  the  moral  dispositions,  en- 
join also,  the  tolerance  among  individuals  of  honestly 
meant  actions.  And  as  to  the  conduct  of  the  governing 
power  in  a  state,  the  cause  of  truth  and  the  principle  that 
the  exercise  of  the  faculties  which  God  has  given  must,  as 
a  general  rule,  conduce  to  good,  require  that  every  action 
and  expression  of  opinion  should  be  tolerated,  save  those 
which  clearly  contravene  the  happiness  of  the  members 
of  the  particular  political  society. 

The  scope  of  tolerance  among  individuals,  as  applied  to 
opinions,  has  been  well  defined  by  Mr.  Bailey,  in  the  fol- 
lowing passage  from  his  admirable  *  Essays  on  the  Forma- 
tion and  Publication  of  Opinions :' — *  True  liberality  con- 
sists in  not  imputing  to  others  any  moral  turpitude  because 
their  opinions  differ  from  our  own.  It  does  not  consist  in 
ostensibly  yielding  to  the  opinions  of  others,  in  refraining 
from  a  rigorous  examination  of  their  soundness,  or  from 
detecting  and  exposing  the  fallacies  which  they  involve, 
but  in  resraixling  those  who  hold  them  as  free  from  conse- 
quent culpability,  and  abstaining  from  casting  upon  them 
that  moral  odium  with  which  men  have  been  ready  in  all 
af[[es  to  overwhelm  such  as  deviated  in  the  least  from  the 
miserable  compound  of  truth  and  error  which  they  hugged 
to  their  own  bosoms.'  The  importance  of  cultivating  the 
viKue  of  tolerance  in  the  education  of  individuals  cannot 
be  overrated.  In  a  political  society  in  which  the  bulk  of 
the  community  possess  power,  or  in  which  they  influence 
indirectly  a  government  that  is  not  in  itself  democratic, 
and  that  reauires  the  control  of  a  wise  public  opinion,  the 
degree  to  which  the  duty  of  toleration  is  acted  up  to  by  a 
state  will  greatly  depend  on  the  degree  to  which  tolerant 
feelings  prevail  among  its  individual  members. 

It  is  the  duty  of  the  governing  power  in  a  state  to  tole- 
rate ail  actions  and  opinions  save  those  which  have  a  ten- 
denc^r  contrary  to  the  happiness  of  its  members.  The 
practical  question  then  to  be  solved  is,  What  are  the 
eases  of  exception?  what  are  the  actions  and  opinions 
which  it  is  the  duty  of  the  governing  power  in  a  state  to 
repress  ?  The  proper  solution  of  this  question  will  be  ne- 
cessary for  any  particular  state,  that  its  duty  of  toleration 
may  be  properly  fulfilled.  In  the  case  of  each  particular 
state,  there  will  be  particular  circumstances  entering  into 
this  Question.  But  it  is  obvious  that  we  must  here  content 
ourselves  with  a  general  answer  to  the  question. 

It  is  the  first  duty  of  every  gOTemment  to  protect,  to  the 
utmost  of  its  power,  the  persons  and  the  property  of  all 
and  each  of  its  subjects,  and  to  repress  all  injuries  to  these. 
It  follows  that  it  should  prevent  the  diffusion  of  opinions 
calculated  to  suggest  or  encourage  such  injuries.  It  ma^ 
often  be  a  question,  as  with  all  other  opinions  which  it  is 
desirable  to  repress,  whether  active  steps  for  the  purpose 
may  not  rather  have  the  effect  of  extending  than  of  con- 
tracting the  circulation  of  the  obnoxious  opinions ;  but 
this  is  a  matter  of  prudence,  which  does  not  affect  the 
question  of  the  desirableness  of  repressing  such  opinions, 
and  of  the  duty  of  the  state  to  pursue  what  may  be  the  best 
method  of  repression. 

It  is  the  auty  of  the  governing  power  in  a  state  also, 
watching  over  and  availing  itself  of  every  means  to  forwaid 
the  moral  welftire  of  its  members,  to  repress  immoralities, 
whether  of  action  or  of  publi^ed  opinion.  The  same 
question  will  occur,  as  in  the  former  case,  as  to  whether 
prosecution  in  many  cases  will  not  thwart  rather  than  for- 
ward its  object ;  but  to  abstain  fix)m  prosecuting  on  the 
ground  of  prudence  is  not  to  tolerate,  and  there  will  be  no 
dispute  as  to  the  propriety  of  excepting  from  toleration 
in  a  state,  <men  acts  of  lewdness  and  indecency,  the  exhi- 
bition of  inaeeent  prints,  immoral  books,  &c. 

We  oome  now  to  cases  which  present  more  difficulty, 
and  in  which  there  is  more  scope  for  the  modifying  influ- 
ence of  differences  in  form  of  government  and  in  other 
eircumstanoes  of  x>otitical  societies,  viz.  the  cases  of  opi- 
nions on  government  and  on  religion.  The  degree  to 
which  differences  of  opinion  on  these  subjeets  are  to  be 
tolera^^  is,  in  all  states,  a  question  of  veiy  great  import- 
ance, and  into  which,  in  almost  eveny  differeirt  state,  some 
pecu^  elements  enter. 

It  may  be  8f«ted  generally  however,  that  the  mainte- 
nance of  an  existing  gOYemment,  or  its  protection  against 
evertlsow  or  i^beluon,  is  required  for  the  happiness  of 


those  who  are  under  it,  and  that  it  will  be  the  duty  of  the 
governing  power  to  prevent  acts  tending  to  its  own  over- 
throw, or  opinions  likely  to  excite  such  acts.  In  different 
forms  of  government,  the  decrees  to  which  for  this  purpose 
freedom  of  action  and  of  opinion  will  be  abridged  will  be 
different.  The  maintenance  of  a  despot's  power  will 
require  more  extensive  and  more  stringent  restriction  than 
the  maintenance  of  a  government  in  which  a  large  portion 
of  the  community  have  a  part.  The  degree  to  which 
restriction  is  reqmred  by  a  form  of  government  will  be  an 
important  point  in  the  consideration  of  its  goodness  as  a 
form  of  government ;  but  there  can  be  no  question  as  to 
the  duty  of  the  goveminjf  power  to  impose  the  amount  of 
restriction  necessary  for  its  own  safety.  '  Disobedience  to 
an  established  ^vemment,  let  it  be  never  so  bad,  is  an 
evil ;  for  the  mischiefs  inflicted  by  a  bad  government  are 
less  than  the  mischie&  of  anarchy.'  (Austin's  Province  of 
Jurisprudence  Determined^  p.  54.)  But  it  will  be  a  ques- 
tion, and  in  the  cases  of  all  governments  open  in  any  degree 
to  popular  influence,' a  question  likely  to  excite  much  and 
keen  discussion,  what  is  the  requisite  amount  of  restriction. 
And  here  there  will  be  no  difficulty  as  to  overt  acts  against 
a  government,  such  as  rising  in  arms  to  alter  it,  &c.  But 
as  regards  spoken  and  written  opinions  affecting  the  go- 
vernment, it  must  always  be  a  nice  problem  to  hit  the 
precise  point  at  which  the  safety  of  the  government  and 
the  interests  of  free  discussion  are  both  sufficiently  con- 
sulted. It  will  be  the  natural  aim  of  those  who  possess 
the  governing  power,  mingling  their  own  personal  feelings 
with  public  duties,  to  overstretch  the  proper  limits  of  free 
discussion  ;  and,  on  the  other  hand,  the  mass  of  the  com- 
munity, looking  at  the  question  from  an  opposite  point  of 
view,  will  be  disposed  to  attach  less  importance  than 
may  be  proper  to  the  security  of  the  government.  In 
all  governments  in  which  it  can  be  a  question  whether 
there  sliall  be  more  or  leas  restriction,  there  will  probably 
be  much  discussion  and  dispute,  ^.nd  perhaps  conflict, 
before  the  question  is  properly  adjusted.  In  the  case  of  a 
despotism  there  is  of  course  no  toleration  of  political  opi- 
nion. But  in  constitutional  governments,  see  the  difference 
between  the  degree  of  toleration  of  political  discusaon 
established  among  ourselves,  and  in  France  or  in  the  Ger- 
man states,  even  the  freest  of  them — ^for  instance,  Baden 
and  Wiirtemberg.  And  see  the  struggles  which  the 
people  of  England  have  undergone  to  achieve  the  degree 
of  freedom  as  to  political  meetings  and  the  press,  which  is 
now  enjoyed  in  this  country. 

There  remains  to  be  considered  the  question  of  the  tole- 
ration of  religious  opinions  in  a  state,  to  which  question 
the  use  of  the  wont  toleration  is  often  specially  appro- 
priated. This  question  presents  two  aspecfai,  accdraing  as 
there  exists  or  does  not  exist  an  established  religion  or 
church-establishment  in  a  political  society.  We  are  here 
concerned  only  with  the  existence  or  non-existence  of  an 
established  reugion  as  £Mts,  and  finding  political  socie- 
ties either  with  or  without  one,  have  to  adapt  the  question 
of  religious  toleration  to  the  two  caaes.  The  question  of 
the  desiraUeness  of  an  established  religion  has  been 
already  considered,  so  far  as  is  compatible  with  the  object 
oi  this  work,  in  the  article  Choiich. 

Where  no  particular  sysAem  of  religion  has  been  adopted 
by  the  governing  power  m  a  state,  and  distinguished  firom  all 
others,  no  question  arises  save  that  of  the  duty  of  repress- 
ing, in  whatever  may  be  the  most  efficacious  mode,  the 
publication  of  opinions  hostile  to  the  foundation  of  religions. 
This  exception  to  the  general  toleration  of  all  opinions  on 
religion,  which  is  imphed  in  the  absence  of  an  established 
religion,  is  thus  expressed  and  amied  by  Dr.  Paley,  an  en- 
lightened advocate  of  religions  toleration  by  a  church  eat^n 
blishment :  *  Under  the  idea  of  religious  toleration  I  include 
the  toleration  of  all  books  of  serious  argumentation :  but  I 
deem  it  no  infringement  of  religious  liberty  to  restrain  the  cir- 
culation of  ridicule,  invective,  and  mockery  upon  religious 
subjects ;  because  this  species  of  writing  appties  sol^y  to 
the  passions,  weakens  the  judgment,  and  contaminates  the 
imaginatioa  of  its  readers ;  has  no  tendency  whatever  to 
assist  either  the  investi^tion  or  the  impreasioo  of  truth : 
on  the  contrary,  whilst  it  stays  not  to  distinguidi  between 
the  auth(nitT  of  different  religions,  it  destroys  alike  the  in- 
fioenoeofali.'  (Moral  and  Political  Phiioeophy,  p.  472, 
ed.  1830,  6  vols.  8vo.)  The  repression  of  profaneneas 
and  blasphemy  rests  upon  the  flame  grounds  as  that  of  in- 
decency and  immorali^. 
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But  where  a  church  establishment  exists,  there  has  at 
once  been  made  a  distinction  between  one  set  of  religious 
opinions  and  all  others,  and  power  and  preeminence  have 
been  given  to  the  holders  of  the  favoured  religion  over 
those  of  all  other  religious  denominations.  They  who 
are  thus  powerful  and  preeminent  will,  in  human  nature, 
be  prone  to  use  their  advantages  to  the  prejudice  of  those 
who  dissent  from  their  own  reUgious  views ;  and  the 
history  of  all  states  accordingly  presents  a  series  of  strug- 
gles between  the  dominant  reu^on  and  other  sects ;  the 
first  striving  to  suppress  by  violent  punishments,  or  by 
exclusion  from  civil  privileges,  all  whose  religious  tenets 
are  not  those  of  the  establishment,  and  the  latter  flighting 
for  the  rights  of  conscience  and  the  cause  of  free  cUscus- 
sion  of  truth.  Here  there  is  an  inequality  to  begin  with, 
which  is  submitted  to.  The  holders  of  a  particular  reli- 
gion are  taken  under  the  protection  of  the  governing 
power  in  the  state,  and  by  it  used  for  the  general  educa^ 
tion  of  the  nation,  and  for  the  performance  of  public 
ceremonies  of  religion ;  the  state  endows  its  ministers,  and 
confers  upon  them  social  honours,  such  as  it  is  in  the 
power  of  a  government  to  confer.  But  together  with  this 
inequality  there  may  and  there  ought  to  be  toleration 
of  ail  other  religions,  so  as  to  allow  of  the  public  profes- 
sion of  them,  and  to'admit  the  holders  of  them  to  all  offices 
and  privileges,  save  those  which  are  connected  with  the 
established  church.  This  toleration  is  compatible  with  an 
#-.fficient  establishment  for  religion,  and  is  required,  for 
ihe  sake  of  truth  and  of  the  rights  of  individual  con- 
science, by  a  public  policy  grounded  on  the  general  hap- 
piness. Let  then  a  church  establishment  exist  as  a  means 
by  which  the  governing  power  in  a  state  may  most  effectu- 
ally educate  its  people,  and  maintain  and  promote  their 
civilization ;  and  at  the  same  time  let  all  who  dissent  from 
the  established  religion  pursue  in  peace  the  worship  which 
they  severally  approve  of,  and  let  all  members  of  the  state, 
of  whatever  religious  denomination,  participate  equally  in 
civil  rights,  except  so  far  as  such  participation  may  tend 
to  destroy  the  church  establishment. 

There  is  no  part  of  Dr.  Paley's  well-known  treatise  on 
*  Moral  and  Political  Philosophy '  of  greater  merit  than  the 
chapter  *  Of  Religious  Establishments  and  of  Toleration.' 
Having  contended  for  the  existence  of  a  church  establish- 
ment, and  having  in  the  course  of  his  argument  for  this 
purpose  laid  down  the  two  propositions,  that  any  form  of 
(Jhnstianity  is  better  than  no  religion  at  ail,  and  that,  of  dif- 
ferent systems  of  faith,  that  is  the  best  which  is  the  truest, 
he  proceeds : — •  Toleration  is  of  two  kinds ;  the  allowing 
to  dissenters  the  unmolested  profession  and  exercise  of 
their  religion,  but  with  an  exclusion  from  offices  of  trust 
and  emolument  in  the  state,  which  is  a  partial  toleration ; 
and  the  admitting  them,  without  distinction,  to  all  the 
civil  privileges  and  camicities  of  other  citizens,  which  is  a 
complete  toleration.  The  expediency  of  toleration,  and 
consequently  the  right  of  any  citizen  to  demand  it,  as  far 
as  relates  to  liberty  of  conscience,  and  the  claim  of  being 

Srotected  in  the  free  and  safe  profession  of  his  reli^on,  is 
educible  from  the  second  of  those  propositions  which  we 
have  delivered  as  the  pounds  of  our  conclusions  upon  the 
subject.  That  proposition  asserts  truth,  and  truth  in  the 
abstract,  to  be  the  supreme  perfection  of  every  religion. 
The  advancement,  consequently,  and  discovery  of  truth,  is 
that  end  to  which  all  regulations  concerning  religion  ought 
properly  to  be  adapted.  Now,  every  species  of  intoler- 
ance which  enjoins  suppression  and  suence,  and  every 
species  of  persecution  wnich  enforces  such  injunctions,  is 
adverse  to  the  progress  of  truth ;  forasmuch  as  it  causes 
that  to  be  fixed  by  one  set  of  men  at  one  time,  which  is 
much  better,  and  with  much  more  probability  of  success, 
left  to  the  independent  and  progressive  inquiry  of  separate 
individuals.  Truth  results  trom  discussion  and  from  con- 
troversy  In  religion,  as  in  other  subjects,  truth, 

if  left  to  itself,  will  almost  always  obtain  the  ascendency. 
If  different  religions  be  professed  in  the  same  country,  and 
the  minds  of  men  remain  unfettered  and  unawedby  intimida- 
tions of  law,  that  religion  which  is  founded  on  maxims  of 
religion  and  credibility  will  gradually  gain  over  the  other  to 
it.  .  .  .  .  The  justice  and  expediency  of  toleration  are 
found  primarily  in  its  conduciveness  to  truth,  and  in  the 
superior  value  of  truth  to  that  of  any  other  quality  wnich 
a  religion  can  possess :  this  is  the  principal  argument,  but 
there  are  some  auxiliary  considerations  too  important  to  be 
omitted.    The  confining  of  the  subject  to  the  religion  of 


the  state  is  a  needless  violation  of  natui-al  liberty,  and  is 
an  instance  in  which  constraint  is  always  grievous.  Perse- 
cution produces  no  sincere  conviction,  nor  any  real  change  ■ 
of  opinion :  on  the  contrary,  it  vitiates  the  public  morals, 
by  driving  men  to  prevaritation ;  and  commonly  ends  in 
a  general  though  secret  infidelity,  by  imposing,  under 
the  name  of  revealed  religion,  systems  of  doctrine  which 
men  cannot  believe,  and  dare  not  examine  ;  finaJly,  it  dis- 
guises the  character  and  wounds  the  reputation  of  Chris- 
tianity itself,  by  making  it  the  author  of  oppression,  cruelty, 
and  bloodshed. 

'Concerning  the  admission  of  dissenters  from  the  es- 
tablished religion  to  offices  and  employments  in  the  public 
service  (which  is  necessary  to  render  toleration  complete), 
doubts  have  been  entertained  with  some  appearance  of 
reason.  It  is  possible  that  such  reli^ous  opinions  may  be 
holden  as  are  utterly  incompatible  with  the  necessary  func- 
tions of  civil  government;  and  which  opinions  conse- 
quently disqualify  those  who  maintain  them  from  exer- 
cising any  share  in  its  administration This  is 

possible  ;  therefore  it  cannot  be  laid  down  as  a  univerBal 
truth,  that  religion  is  not  in  its  nature  a  cause  which  will 
justify  exclusion  from  public  employments.  When  we 
examine,  however,  the  sects  of  Christianity  which  actually 
prevail  in  the  world,  we  must  confess  that,  with  the 
single  exception  of  refusing  to  bear  arms,  we  find  no  tenet 
in  any  of  them  which  incapacitates  men  for  the  service  of 
the  state.  It  has  indeed  oeen  asserted  that  discordancy 
of  religions,  even  supposing  each  religion  to  be  free  from 
any  errors  that  affect  the  safety  or  the  conduct  of  govern- 
ment, is  enough  to  render  men  unfit  to  act  together  in 
public  stations.  But  upon  what  argument^  or  upon  what 
experience,  is  this  assertion  founded  ?  I  perceive  no  rea- 
son why  men  of  different  reUgious  persuasions  may  not  sit 
together  upon  the  same  bench,  deliberate  in  the  same 
council,  or  fight  in  the  same  ranks,  as  well  as  men  of 
various  or  opposite  opinions  upon  any  controverted  topic 
of  natural  philosophy,  history,  or  ethics.*    (PP-  470-3.) 

Such  is  the  clear,  cogent,  and  temperate  statement  of 
the  question  of  religious  toleration  by  aa  eminent  member 
of  the  Church  of  England.  The  question  has  been  treated 
at  greater  length,  from  different  points  of  view,  and  with 
differences  of  opinion  in  detail,  but  always  with  eminent 
advantage  to  the  cause  of  toleration,  whose  progress  in 
England  has  been  materially  aided  by  them,  by  Chilling- 
worth  in  his  *  Religion  of  Protestants  a  safe  Way  to  Salva- 
tion,' by  Jeremy  Taylor  in  his  *  Liberty  of  Prophesying,' 
and  by  Locke  in  his  *  Treatises  on  Toleration.* 

The  history  of  the  literature  of  toleration  generally,  and 
in  our  own  country  in  particular,  and  the  history  of  reli- 
gious toleration  itself  in  the  several  European  states,  and 
particularly  in  England,  are  subjects  all  of  them  interest- 
ing, but  any  one  of  which  it  would  be  impossible  to  treat 
within  the  limits  of  this  article.  The  leading  points  of  the 
history  of  religious  toleration  in  our  own  country  are  indi- 
cated in  the  article  Dissenters. 

TOLETA'NUS,  RODERPCUS,  or  RODRI'GO  DE 
TOLE'DO,  an  eminent  ecclesiastic  and  historian,  was  bom 
at  Rada,  in  Navarre,  about  a.d.  1170.  His  name  was  Ro- 
drigo  Simonis,  commonly  Ximenez ;  but  he  is  better  known 
as  Hodericus  Toletanus.  On  his  return  from  Paris,  where 
his  parents  sent  him  to  complete  his  education,  he  attached 
himself  to  Sancho  Y.,  king  of  Navarre,  by  whom  he  waa 
employed  to  negotiate  a  peace  with  Alfonso  VIII.  of  Cas- 
tile. The  manner  in  wnich  he  discharged  this  mission 
procured  him  the  favour  of  Alfonso,  by  whom,  in  1192,  he 
was  appointed  bishop  of  Siguenza,  and  on  the  death  of 
Don  Martin,  archbishop  of  Toledo,  he  was  raised  to  the 
vacant  see.  He  showed  great  zeal  in  the  frequent  wars 
with  the  Moors,  and  at  the  battle  of  Las  Navas,  where  the 
Almohades,  under  Mohammed  An-n4sir,  were  defeated  by 
Alfonso,  his  pennon  was  the  first  that  entered  the  dense 
ranks  of  the  enemy.  Indeed  such  were  his  courage  and 
martial  disposition,  that  even  when  the  kin^  was  at  peace 
with  the  Moors,  he  would,  at  the  head  of  his  own  vassals, 
make  frequent  inroads  into  the  Mohammedan  territory. 
He  enjoyed  so  much  favour  with  the  kings  of  his  time, 
especially  with  San  Fernando,  that  nothing  was  under- 
taken without  consulting  him.  His  zeal  for  learning  was 
no  less  ardent  than  his  hatred  of  the  infidel.  He  persuaded 
Alfonso  to  found  the  university  of  Palencia,  and  thereby 
avoid  the  necessity  of  sending  youths  to  be  educated  in 
foreign  countries*    At  the  fourth  Lateian  council  he  is 
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said  not  only  to  have  harangued  the  fathers  in  elegant 
Latin,  but  to  have  gained  over  the  secular  nobles  and  am- 
bassadors by  conversing  with  each  of  them  in  his  mother 
tongue.  lie  died  in  France,  in  1247,  after  attending  the 
council  of  Lyon,  convoked  by  Innocent  IV.  His  body  was 
carried  to  Castile,  and  interred  in  the  Cistercian  monastery 
of  Huerta.  To  him  the  history  of  his  native  country  is 
more  indebted  than  to  any  other  man.  He  wrote  several 
historical  works,  most  of  which  are  still  inedited.    His 

*  Rerum  in  Hispania  Gestarum  Chronicon,'  which  contains 
a  history  of  the  Peninsula  from  the  most  remote  period  to 
his  own  time,  is  an  invaluable  production.  It  was  printed 
for  the  first  time  at  Granada,  m  1545,  together  with  the 
chronicle  of  Antonius  Nebrissensis,  and  was  subsequently 
published  in  the  collection  entitled  *  Hispania  Illustrata,*  by 
Andreas  Schott,  Frankfort,  1603-8,  4  vols.  fol.  His  *  His- 
toria  Arabum,'  or  history  of  the  western  Arabs  from  the 
birth  of  the  Mohammedan  prophet  to  the  invasion  of 
Spain  by  the  Almoravides,  shows  him  to  have  been  well 
versed  in  the  language  and  history  of  the  Arabs.  This 
valuable  work  was  first  published,  in  1603,  in  the  second 
volume  of  Andreas  Schott,  *  Hispania  Illustrata,'  and  sub- 
sequently, in  1625,  by  Erpennius,  as  an  appendix  to  his 

*  Historia  Sarracenica '  of  Georgius  Elmacin.  There  is  a 
third  edition.  He  also  wrote  a  history  of  the  Ostro- 
Goths,  another  of  the  Huns,  Vandals,  Suevi,  Alans,  and 
Silingi,  which  were  first  published  by  Robert  Bell  in  the 
collection  entitled  *  Rerum  Hispanicarum  Scriptores  ali- 
auot,'  Frankfort,  1579,  3  vols,  fol.,  and  subsequently  by 
Schott ;  a  history  of  the  Old  and  New  Testament,  entitled 

•  Breviarium  Ecclesi®  Catholicae,'  still  inedited,  and  other 
works,  the  list  of  which  may  be  seen  in  Nicolas  Antonio. 

(Mariana,  Hist,  Gen.  de  kspana,  lib.  ii.,  cap.  22 ;  Zurita, 
Annates  de  Aragon^  lib.  ii.,  cap.  67 ;  Nicolas  Antonio, 
BibL  Hist,  Vetus,  ii.  50.) 

TOLL,  from  the  Saxon  *  tolne ;'  in  German,  *  roll '  (called 
in  Law  Latin  *  telonium,'  •  theoloniura,"  and  *  tolnetum,' 
mih  many  other  variations,  which  may  be  seen  in  Ducange, 
all  which  Latin  terms  are  derived  apparently  fVom  rtXtavtov, 

•  collection  of  tribute  or  revenue'),  is  a  payment  in,  money 
or  in  kind,  fixed  in  amount,  made  either  under  a  royal 
grant,  or  under  a  prescriptive  usage  from  which  the  exist- 
ence, at  some  former  period,  of  such  a  grant  is  implied,  in 
consideration  of  some  service  rendered,  benefit  conferred, 
or  right  forborne  to  be  exercised,  by  the  party  entitled  to 
such  payment. 

The  owner  of  land  may  in  general  prevent  others  from 
crossing  it  either  personally  or  with  their  cattle  or  goods, 
by  bringing  actions  against  trespassers,  or  distraining  their 
cattle  or  goods.  [Distress.]  These  remedies  cannot  be 
resorted  to  where  the  owner  of  the  land  has  acquiesced  in 
its  being  used  as  a  public  way ;  but  in  such  case  there  may 
have  been  a  royal  grant,  enabling  the  party  to  demand  a 
reasonable  compensation  for  the  accommodation :  this  is 
toll-/rar^*ff. 

Where  a  corporation,  or  the  owner  of  particular  lands, 
has  im memorial ly  repaired  the  streets  or  walls  of  a  town, 
or  a  bridge,  &c.,  and,  in  consideration  of  the  obligation  to 
repair,  has  immemorially  received  certain  reasonable  sums 
in  respect  of  persons,  cattle,  or  goods  passing  through  the 
town,  such  sums  are  recoverable  at  law  by  the  name  of 
toll-^Aorott^A. 

An  antient  toll  may  be  claimed  by  the  owner  of  a  port 
in  respect  of  goods  shipped  or  landed  there.  Such  tolls 
are  port-tolls,  more  commonly  called  port-dues.  The 
place  at  which  these  tolls  were  set  or  assessed  was  antiently 
called  the  Tolsey,  where,  as  at  the  modern  Exchange,  tiie 
merchants  usually  assembled,  and  where  commercial  courts 
were  held. 

Another  species  of  toll  is  a  reasonable  fixed* sum  payable 
by  royal  grant  or  prescription  to  the  owner  of  a  Fair  or 
Market,  from  the  buyer  of  tollable  articles  sold  there. 
The  benefit  which  forms  the  consideration  of  this  toll  is 
said  to  be  the  security  afforded  by  the  attestation  of  the 
sale  by  the  owner  of  the  fair  or  market,  or  his  officers.  It 
is  not  due  unless  the  article  be  brought  in  bulk  into  the 
fair  or  market.  Where  however  the  proper  and  usual 
course  has  been  to  bring  the  bulk  into  tne  fair  or  market, 
the  owner  of  the  fair  or  market  may  maintain  an  action 
a^nst  a  party  who  sells  by  sample,  in  order  to  deprive 
him  of  his  toll.  In  some  cases,  by  antient  custom,  a  pay- 
ment, called  turn-toll,  is  demandable  for  beasts  which  are 
driven  to  the  market  and  return  unsold.    The  term  toll  is 


sometimes  extended  to  the  compensation  paid  for  the  msb 
of  the  soil  by  those  who  erect  stalls  in  the  fair  or  market, 
or  for  the  liberty  of  picking  holes  for  the  purpose  of  tern* 
porary  erections ;  but  the  former  payment  is  more  pro- 
perly called  stalls^,  and  the  latter  picage ;  and  if  the 
franchise  of  the  fair  or  market,  and  the  ownership  of  the 
soil  on  which  it  is  held,  come  into  different  hands,  the  stal- 
lage and  picage  go  to  the  owner  of  the  soil,  while  the  tolls, 
properly  so  called,  are  annexed  to  the  franchise. 

If  tolls  are  wrongfully  withheld,  the  party  entitled  may 
recover  the  amount  by  action  as  for  a  debt,  or  upon  an  im- 
plied promise  of  payment,  or  he  may  seize  and  detain  the 
whole  or  any  part  of  the  property  in  respect  of  whiqh  the 
toll  is  payable,  by  way  of  distress  for  such  toll.  If  exces- 
sive toU  be  taken  by  the  lord,  or  with  his  knowledge  and 
consent,  the  francnise  shall  be  seised ;  if  without  such 
consent,  the  officers  shall  pay  double  damages  and  suffer 
imprisonment.  (Stat  3  Edw.  I.,  c.31.) 

Grants  of  tolls  were  formerly  of  very  ordinary  occur- 
rence. But  it  seems  to  be  very  probable  that  many  an- 
tient payments  of  this  description,  though  presumed,  from 
their  being  so  long  acquiesced  in,  to  have  a  lawful  origin 
under  a  rOyal  grant,  were  in  fact  mere  encroachments.  The 
evil  was  nowever  practically  lessened  by  the  exertion  of 
the  royal  prerogative  of  granting  immunities  and  exemp- 
tions from  liability  to  the  payment  of  tolls,  either  in  par- 
ticular districts  or  throughout  the  realm;  a  prerogative 
exercised  also  by  inferior  lords  who  possessed  jura  regalia. 
Thus  Reginald  de  Dunstanville,  earl  of  Cornwall,  granted  to 
his  burgesses  ofTruveru  (Truro)  to  be  free  of  toll  through- 
out Cornwall.  (P/oc.  de  Quo  Warranto,  temp,  Edw.  I., 
II.,  III.,  111.)  If  a  party  entitled  to  exemption  was 
wrongfully  compelled  to  pay  toll,  the  remedy  was  by  writ 
de  essendo  quietum  de  theolonio  (of  being  quit  of  toll% 
which  might  be  brought,  either  by  the  individual  aggrieved, 
or  by  the  exempted  Ixxiy  of  which  he  was  a  member.  (Beg, 
Brev,,  258 ;   F.  N.  B.,  226,  b.) 

The  term  *  toll '  is  used  in  modem  acts  of  parliament  to 
designate  the  pajrment  directed  to  be  made  to  the  proprie- 
tors of  canals  and  railways,  the  trustees  of  turnpike-roads 
or  bridges,  &c.,  in  respect  of  the  passage  of  passengers  or 
the  conveyance  of  cattle  or  goods. 

The  term  toll  is  applied  to  the  portion  which  an  artificer 
is,  by  custom  or  agreement,  allowed  to  retain  out  of  the 
bulk  in  respect  of  services  performed  by  him  upon  the 
article ;  as  com  retained  by  a  miller  in  payment  of  the 
mulcture ;  also  to  the  portion  of  mineral  which  the  owner 
of  the  soil  is  entitled,  by  custom  or  by  agreement,  to  take, 
without  pajrment,  out  of  the  quantity  brought  to  the  sur- 
face, or,  as  it  is  technically  called,  to  grass,  and  made 
merchantable,  by  the  mining  adventurer.  To  collect  these 
dues  the  duke  of  Comwall,  and  other  great  landholders  in 
the  mining  districts  of  the  west,  have  their  officers,  called 
*  tollers.' 

TOLLERS.     [Toll.] 

TOTLIUS,  CORNELIUS,  a  Dutch  philologer,  was  bom 
at  Utrecht  about  the  year  1620.  His  father,  who  had  two 
other  sons,  Jacob  ana  Alexander,  possessed  no  means  of 
giving  his  children  a  good  education,  but  he  had  in  G.  J. 
Vossius  a  friend  who  gratuitously  supplied  the  want.  After 
(^omelius  had  for  some  years  enjoyed  the  private  instruc- 
tions of  Vossius,  he  entered  the  academy  of  Amsterdam, 
and  continued  his  philological  studies  under  the  auspices 
of  his  benefactor,  who  had  formed  a  strong  attachment  to 
him,  and  made  him  his  private  secretary  (famulus).  In  1648 
Tollius  obtained  the  professorship  of  eloquence  and  of  the 
Greek  language  at  the  academy  of  Harderwyk.  The  yeai- 
after  this  event  Vossius  died,  and  Tollius  delivered  on  the 
occasion  the  customary  eulogy,  which  was  printed  under  the 
title  *  Oratio  in  obitum  G.  J.  Vossii,'  Amsterdam,  1649, 4to. 
During  his  stay  at  Harderwyk  Tollius  exercised  great  in- 
fluence on  the  afiairs  of  the  Academy,  for  the  curators  are 
said  to  have  had  such  confidence  in  him  that  they  never 
appointed  a  professor  without  his  previous  sanction.  The 
year  of  his  death  is  not  certain,  but  it  appears  to  have 
been  soon  after  1652 ;  this  year  at  least  is  the  last  in  which 
any  work  of  his  appeared. 

The  works  of  Tollius  are  not  numerous,  but  he  had 
formed  the  plans  for  an  edition  of  Valerius  Maximus  and 
Phumutus,  which  his  early  death  prevented  him  from 
executing.  There  is  an  edition  of  the  work  of  J.  P.  Vale 
rianus,  *  De  Infelicitate  literatoram,*  Amsterdam,  1647, 
12mo.,  with  supplements  by  Tollius,  which  give  some  in- 
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teresting  accounts  of  literary  men»  and  was  in  its  time  very 
popular.  The  Supplements  were  translated  into  French 
by  Coup6,  and  inserted  in  his  *  Soirees  Litt^raires,'  vol.  xvi., 
p.  56,  &c.  He  also  edited  Palaephatus,  *  De  Incredibilibus,* 
Amsterdam,  1649,  12mo.,  with  notes  and  a  Latin  trans- 
lation; Joannes  Cinnamus,  *De  Rebus  Joannis  et  Ma- 
nuelis  Comnenomm  Libri  iv.,'  with  emendations  and  a 
Latin  translation,  Amsterdam,  1652,  4to. 

Tollius  has  been  charged  by  his  biographers  with  having 
appropriated  numerous  remarks  and  emendations  on  an- 
tient  authors  which  he  found  among  the  papers  of  his 
benefactor  Vossius,  but  how  far  this  is  true  cannot  now  be 
ascertained.  (Gasp.  Burmann,  Trajecium  Eruditum,  p.  367, 
&c. ;  Saxius,  Onoma^ticum  Ltterarium,  vol.  iv.,  p.  528.) 

TOLLIUS,  JACOB,  a  brother  of  Cornelius,  was  born 
about  1630,  at  Utrecht.  He  received  his  first  education  at 
Deventer,  and  afterwards  studied  under  G.  J.  Vossius,  who 
sho>yed  him  the  same  kindness  which  he  had  before  shown 
to  his  brother  Cornelius.  The  younger  Tollius  is  charged, 
and  apparently  with  justice,  with  having  been  very  un- 
grateful towards  his  benefactor,  inasmuch  as  he  appro- 
priated to  himself  much  which  Vossius  had  written  in 
illustration  of  the  antient  writers.  After  the  death  of  Vos- 
sius, Tollius  returned  to  Utrecht,  and  became  a  corrector  of 
the  press  in  the  printing  establishment  of  J.  Blaeuw,  at 
Amsterdam.  He  gave  perfect  satisfaction  to  his  employer, 
both  by  his  great  knowledge  and  the  conscientious  dis- 
charge of  his  duties.  In  the  meantime  D.  Heinsius,  who 
was  staying  at  Stockholm,  and  preparing  for  a  journey  to 
Italy  under  a  commission  from  Queen  Christina,  offered  to 
Tollius  the  place  of  secretary  to  the  commission.  Tollius 
accepted  the  offer,  and  set  out  for  Stockholm  in  1662. 

Being  entrusted  with  the  various  papers  and  manu- 
scripts of  Heinsius,  his  old  piratical  inclination  revived  ; 
when  Heinsius  discovered  this,  and,  it  would  seem,  some 
additional  and  more  serious  offences,  Tollius  was  dismissed, 
and  returned  to  Holland,  where  after  a  short  time  the  in- 
fluence of  his  friends  procured  him  the  office  of  rector  of 
the  gymnasium  at  Gouda.  Here  he  devoted  all  his  leisure 
hours  to  the  study  of  medicine,  and  in  1669  he  obtained 
the  degree  of  Doctor  of  Physic.  Some  dispute  between 
him  and  the  curators  of  the  gymnasium,  and  his  free  and 
unreserved  mode  of  dealing  with  them,  became  the  cause 
of  his  being  deprived  of  his  office  at  Gouda  in  1673.  After 
this  he  for  some timepractised  medicine, and  gave  private 
lessons  in  Latin  and  Greek  at  Nordwyk.  Finding  that  he 
could  not  gain  a  subsistence,  he  a^n  obtained  an  appoint- 
ment as  teacher  at  Leyden,  but  m  1679  he  gave  up  his 
place  for  that  of  professor  of  history  and  eloquence  in  the 
university  of  Duisburg.  His  reputation  as  a  mineralogist 
was  also  great ;  and  in  the  year  1^B7  the  elector  of  Branden- 
burg commissioned  him  to  travel  through  (Germany  and 
Italy  for  the  purpose  of  examining  the  mines  of  those 
countries.  It  appears  that  he  faithfully  discharged  this 
commission.  In  Italy  he  was  most  hospitably  received  by 
Cardinal  Barberini;  and  Tollius,  who  had  hitherto  not 
been  promoted  in  his  own  country  as  he  thought  he  de- 
serve^ secretly  embraced  the  Roman  Catholic  reli^on. 
His  long  stay  in  Italy  created  in  Germany  some  suspicion 
of  his  having  renounced  Protestantism ;  and  on  hearing 
this  he  hastened,  in  1690,  from  Rome  to  Berlin.  His  re- 
ception by  the  elector  however  was  of  such  a  nature  that 
he  thought  it  advisable  to  leave  Berlin  and  return  to  Hol- 
land. Tolliua,  being  now  again  without  means  and  em- 
ployment, opened  a  school  at  Utrecht,  but  it  was  closed  by 
order  of  the  city  authorities.  His  friends  were  displeased 
with  his  conduct,  and  forsook  him  one  after  another; 
he  sank  into  deep  poverty,  and  died  June  22,  1696. 

The  v/orks  of  Touius  are  rather  numerous,  and  are  partly 
philological,  partly  alchvmistica],  and  partly  on  his  travels. 
Among  liis  fdchymistical  works  are  his  *  Fortuita,  ih  quibus 
praeter  eritica  nonnulla,  tota  fabularis  historia,  Graeca, 
Phoenicia,  Aegyptiaca,  ad  chemiam  pertinere  asseritur,' 
Amsterdam,  1688,  8vo.  He  publishea  an  edition  of  Au- 
sonius,  Amsterdam,  1671,  which  is  the  Variorum  edition  of 
Ausonius,  and  is  still  very  useful ;  and  also  an  edition  of 
Longinus,  Utrecht,  1694, 4to.,  with  notes  and  a  lAtin  trans- 
lation. Tollius  translated  into  Latin  the  Italian  work  of 
Bacchini,  *  De  Sistris,'  Utrecht,  1696,  and  the  account  of 
antient  Rome,  by  Nardini,  both  of  wliich  are  incorporated 
in  Graevius,  *  Thesaurus  Antiquitatum  Romanarum,' vols.  iv. 
and  vi.  He  is  also  the  author  of  'Grustus  Animadver- 
lionum  Criticarum  ad  Longinum  cum  Observatis  in  Cice- 
P.C.   Nd,  1566. 


ronisOrationem  pro  Archia,'  Leyden,  1667, 8vo.  The  works 
relating  to  his  travels  are  :—*  Insignia  Itinerarii  Italici, 
quibus  continentur  Anticjuitatee  Sacrae,'  Utrecht,  1696, 4to., 
and  *  Epistolae  Itinerariae,  observationibus  et  figuris  ador- 
natae.'  This  work  was  edited,  after  the  author's  death,  by 
H.  C.  Hennin,  Amsterdam,  1700,  4to.,  and  is  of  greater  use 
and  interest  than  the  former.  There  are  also  some  dis- 
sertations on  antient  poets,  by  Tollius,  in  Berkelius,  *  Dis- 
sertationes  selectae  cnticae  de  Poetis,*  Leyden,  1704,  8vo. 

(Casp.  Burmann,  Trajectum  Eruditum^  p.  368,  &c. ; 
Saxius,  Onamasticum  Literarium,  vol.  v.,  p.  189,  Sec.) 

TOLMEZZO.     [Udine.] 

TOLN A,  a  county  in  Hungary,  in  the  circle  beyond  the 
Danube,  is  bounded  on  the  north  by  Vespium  and  Stuhl- 
weissenburg,  on  the  east  by  Pesth,  on  the  south  by  Ba- 
ranya,  and  on  the  west  by  Szumg.  Its  area  is  1365  square 
miles,  and  the  number  of  inhabitants  173,682,  chiefly  Hun- 
garians and  Grermans.  The  eastern  part  of  the  county, 
between  the  Danube  and  the  Sarwitz,  is  for  the  most  part 
a  plain ;  beyond  the  Sarwitz  there  are  mountains  and  hills 
with  broad  and  fertile  valleys.  The  principal  rivers  are, 
the  Danube,  which  separates  this  county  from  that  of 
Pesth,  the  Sarwitz,  and  the  Kapos.  In  the  abovemen- 
tioned  plain,  which  is  one  of  the  largest  in  Hungary,  there 
is  a  good  deal  of  sandy  soil.  On  the  whole  however  the 
country  has  a  very  fertile  soil,  as  the  abundance  and  excel- 
lence ofits  productions  evince.  The  climate  too  is  healthy, 
except  on  the  marshes  on  the  banks  of  the  Sarwitz.  The 
county  produces  wheat  of  very  fine  quality,  maize,  millet, 
potatoes,  rapeseed,  and  poppv ;  from  the  two  last  j^reat 
quantities  of  oil  are  made.  The  cultivation  of  the  vine  is 
very  considerable.  The  dark  red  wine  of  Szekszard  (op 
Sexard)  in  particular,  especially  the  Ausbruch,  is  cele- 
brated for  its  strength  and  aromatic  flavour.  There  ia 
much  fruit  of  various  kinds :  vast  quantities  of  tobacco  are 
grown ;  also  flax  and  madder.  Oxen  and  swine  are  very 
numerous,  and  of  late  years  great  attention  has  been  paid 
to  the  breed  of  sheep,  which  has  been  improved  by  the 
introduction  of  merinos.  The  fisheries  in  the  rivers  are 
very  productive,  especiallv  that  of  the  sturgeon  in  the 
Danube.  The  productive  land  in  the  county  is  stated  as 
526,703  acres ;  of  which  244,008  acres  are  allotted  to  agri- 
culture, 44,455  to  the  vineyards,  7812  to  horticulture,  and 
165,130  acres  are  covered  with  forests.  The  great  extent 
of  these  forests  seems  to  have  led  tiie  owners  to  fancy  that 
they  were  inexhaustible,  so  that,  as  the  author  of  the  *  Statis- 
tical and  Geographical  Description  of  Hungary,  Croatia, 
and  Slavonia'  says,  *  Count  Festetits  has  not  hesitated 
to  fell  large  tracts  for  the  purpose  of  making  potash,  and 
this  in  sight  of  that  county  in  which  the  inhabitants  are 
in  want  of  wood  for  fuel,  and  obliged  to  use  the  dung  of 
the  cattle.*  There  are  no  minerals  worth  noticing  in  this- 
county.  No  manufactories  are  to  be  found  here,  nor  are 
there  any  superior  schools. 

The  principal  towns  are — Szekszard,  the  chief  town, 
situated  near  the  river  Sarwitz,  over  which  there  is  a  long 
and  veiy  handsome  bridge ;  it  is  tolerably  well  built,  and 
has  above  8000  inhabitants.  The  principal  buildings  are 
the  Roman  Catholic  church  and  the  county-hall,  situated 
on  a  hill.  2,  Foldvar,  on  the  Danube,  pleasantly  situated 
partly  on  a  hill,  partly  on  the  declivity  of  it ;  the  popula- 
tion is  above  9000,  who  are  engagea  in  agriculture,  the 
cultivation  of  the  vine,  and  the  sturgeon  fishery.  It  is  the 
chief  town  of  the  district  of  Tolna,  and  has  a  Roman  Ca- 
tholic school.  3,  Tolna,  on  the  Danube,  with  about  2000 
inhabitants  (though  Blumenbach  says  4700),  was  formerly 
a  more  considerable  place  than  it  now  is.  A  diet  was  held 
here  in  the  year  1518.  The  inhabitants  live  by  the  fishery 
and  the  manufacture  of  potash :  there  are  numerous  mills 
on  the  Danube :  a  great  deal  of  strong  glue  is  made  here. 
4,  Paks,  a  large  and  handsome  market-town  on  the  Danube, 
with  7300  inhabitants ;  much  wine  is  made  here,  and  the 
fishery  employs  many  of  the  inhabitants.  Many  nobles 
and  Jews  live  in  this  town.  5,  Ozora,  a  market-town,  with 
3200  inhabitants,  belonging  to  Prince  Esterhazy :  a  large 
castle  is  used  partly  as  a  magazine,  partly  as  a  prison : 
here  is  a  considerable  stud  and  extensive  sheep-walks. 

(Blumenbach,  Gemaldeder  Oesterreichiscfien  Monarchie  ; 
Neueste  Betchreibung  von  Ungern  ;  Hassel ;  Stein ;  Can- 
ni^ich.) 

T0L0ME1,  CLA^UDIO,  bom  at  Siena,  of  a  noble 
family,  in  1492,  studied  the  law  in  his  native  town,  and 
afterwards  went  to  Rome,  where  he  founded  an  academy 
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called  ^  Delia  Virtii,'  of  which  Caro,  Molzo,  Flaminio,  and 
other  learned  men  of  Rome  became  members,  and  one  of 
the  purposes  of  which  was  the  illustration  ofVitruvios  and 
the  encouragement  of  architecture.  Tolomei  afterwards 
conceived  the  idea  of  introducing  into  the  Italian  poetry 
the  Latin  metre  of  U)e  hexameters  and  pentametet^,  and 
he  published  rules  and  specimens  for  the  purpose :  '  Yersi 
e  Ee&^ole  della  nuova  Poesia  Toscana,'  Vhmet  153Q.  But 
this  innovation,  which  had  been  already  attempted  by 
Leone  iBattista  Alberti,  did  not  succeed,  and  the  Italian 
hexameters  and  peqtameters  soon  fell  into  oblivion.  Here 
is  a  specimen  of  one  of  the  distichs : — 

*  Scco  1 1  ehiaro  ri  |  o.  piea  |  ec4»lo  |  d'aoqne  lo  1  avi; 
EcGo  di  I  verdi  er  |  b«  |  cvca  la  |  tena  xi  |  de. 

Tolomei  was  for  a  time  in  the  service  of  the  cardinal 
IppoUto  d'Este,  who  sent  him  on  a  mission  to  Vienna  in 
1532.  He  afterwards  attached  himself  to  the  court  of  Pier 
Luigi  Famese,  son  of  Pope  Paul  III.,  and  duke  of  Castro, 
and  followed  him  to  Piacensa,  when  Pier  Luigi  was 
created  duke  of  Parma  and  Piacenza.  After  the  tragical 
death  of  Rer  Luigi,  in  1547,  Tolomei  returned  to  Rome, 
where  he  lived  in  straitened  circumstances,  until  his 
countrymen  of  ISiena  chose  him,  in  1552,  for  their  ambas- 
sador to  Henri  II.  of  France,  who  protected  the  independ- 
ence of  that  renublic,  threatened  oy  the  Medici  an4  hy 
Charles  V.  Tolomei  repaired  to  Gompi4gne,  where  he 
delivered  an  oration  to  the  king  in  presence  of  his  court, 
which  was  afterwards  published :  *  Ora^ione  recitata  di- 
nann  al  R6  di  Francia  Eprico  II.  d  Compiegne,'  Paris,  1^53. 
He  died  soon  after  his  return  to  Rome,  in  1554.  He  wrote 
several  other  orations  in  halian,  one  of  which,  entitled 
*  Orazione  della  Pace,'  Rome,  1534,  h^  been  most  praised ; 
a  dialogue  upon  the  Italian  language ;  and  several  volumes 
of  letters,  which  are  the  most  mtereeting  part  of  his  writ- 
ings— *  Lettere  di  Claudio  Tolomei,  libri  yu.,'  4to.,  Venice, 
1547,  afterwards  repeatedly  reprinted.  |Ie  is  one  of  the 
best  letter-writers  in  the  Italian  language ;  his  letters  em- 
brace a  variety  of  subjects,  scientinc  apd  philosophical, 
and  his  stvle  is  comprehensive  and  full  of  meaning.  His 
correspondence  was  choice,  and  yet  exteosiYe*  The  edition 
of  1547  contains  an  important  letter  to  his  friend  Gabriele 
Cesanu,  about  the  manner  of  makinff  the  government  of  a 
state  durable  and  permanent,  which  Tetter  has  been  left  out 
in  the  subsequent  editions.  In  another  letter,  addressed  to 
Count  f^ando,  he  suggests  the  plan  of  several  philolo^ciU 
and  archaeological  works  for  the  illustration  of  Vitruvins. 

(Cogmian^,  SecoU  della  Letteramra  JuUianq  ;  Tiraboschi, 
Sioria  della  Letteraiura,  Italtana,) 

TOLO'StA,  a  district  of  the  province  ol  Guipuscoa,  in 
Spain.  Tolckif^  supposed  to  be  the  antient  Iturisa,  is  not 
only  the  capital  or  tne  district,  but  that  of  the  whole  pro- 
vince. It  is  situated  in  the  middle  of  a  deep  valley  formed 
by  the  two  mountains  of  &nio  and  Loasu,  and  an  the  banks 
of  two  small  rivers  called  Oria  and  Arages,  which  join  their 
watere  close  to  the  town :  43*  8'  N.  Tat.,  2^  ^2'  W.  long. 
The  town  is  well  built,  and  clean,  )ike  most  tQwns  in  Bisjcay ; 
the  streets  are  tolerably  wide  and  straight.  There  i^re  three 
squares,  the  principal  of  which  (Pimi^  MaYor^,  which 
serves  also  as  aji  ^rena  for  bull-fights^  is  very  fine.  Tolosa 
has  few  antient  buildings,  and  none  that  is  worthy  tlie 
attention  of  the  sjrtist.  Xlurii^  the  Vta  pivU  wiur  the  Pre- 
tendei*  Don  Carlos  often  resided  in  Tolpsa.  The  po.pulaUon, 
according  to  Minanp  (vol.  viii.,  p.  46^2),  amounted  only  to 
600Q  souls  in  1827. 
TOLSEY.     [Toll.] 

TOLU,  BALAAM  QF.  [MYnoap»RMwO 
TOLUCA.  ^MBx^cAN  Statbs,  vol.  xv.,  p.  1^.] 
TOMAHAW]^,  an  Indiai;^  hfitchet.  Dr.  Webs^r,  of 
New  York,  who  nves  the  above  definitio);i  in  his  'Dic- 
tionary of  Uie  EngTish  Language,'  gives  the  word  also  as  a 
verb,  meaning  '  to  cut  or  kul  with  a  hateh^  called  a  toma- 
hawk.' Catun,  in  his  recent  work  on  the  Itf  aimers.  Customs, 
and  Condition  of  the  I^orth  American  Indians  (vol.  i.,  p.  2&^ 
plate  99^,  states  that  the  tomahawks  of  Indian  manu* 
facture  are,  like  other  native  weapons,  headed  with  stoQe* 
but  that  the  ordinacy  inetaji  blades  pr  heads  are « of  ^viliz«d 
manufacture,  made  expessly  ^x  Indian  use,  cairied  into 
the  Indian  country  by  tnousa^  and  tens  of  ^bousanda,  and 
sold  at  an  enormous  price.*  The  handles  are  nsually  made 
by  the  Indians  themselves,  and  are  often  highly  omai]g#Q.te4- 
Some  tomahawks  are  formed  with  a  bowl  fof  burning  to- 
bacco in  the  head,  and  a  hole  through  the  handle  to  serve 
{or  a  pipe,    '  These,*  Catlin  observes,  *  aie  the  most  valued 


of  an  Indian's  weapons,  inasmuch  as  they  are  a  matter  oi 
luxury,  and  useful  for  cuttinp^  his  firewood,  Su5.,  in  time  of 
peace,  and  deadly  weaprons  m  time  of  war,  which  they  use 
m  the  hand,  or  throw  with  unerring  and  deadly  aim.* 
TOMATO.    [SoLANUii.] 

TOMB  (in  Greek,  i^/ifoc;  Latin,  J\Mba;  Italian,  Tpmba; 
French,  Tomi^e  and  roxn^Mu)  signifies,  in  its  strict  meaning, 
a  mass  of  masonry  or  stone-work  raised  immediately  over  a 
grave  or  vault  used  for  interment ;  but  it  is  often  applied,  in 
a  wider  sense,  to  any  sepulchral  structure,  works  of 
either  of  these  two  classes  constitute  an  important  branch 
of  archaeological  study,  inasmuch  as  they  supply  so  many 
and  such  various  materials  for  it,  not  only  as  regards  the 
arts  of  painting  and  sculpture,  but  the  objects  described 
bv  them,  and  a  number  of  utensils  and  manufactured  arti- 
cles discovered  in  such  repositories.  It  b  sufficient  to 
mention  the  tombs  of  Egypt  and  of  Etruria,  in  both  of 
which  interesting  discovenes  have  been  made  of  late 
years.  The  Christian  catacombs  [Catacx>mb8]  have  like- 
wise furnished  much  towards  the  nistory  of  art ;  and  the 
tombs  and  sepulchral  monuments  of  the  middle  ages, 
down  almost  to  our  own  times,  are  valuable  monuments, 
either  as  specimens  of  architecture  and  sculpture,  singly 
or  combined ;  or  as  handing  down  to  us  inscriptions  and 
dates,  and  portraits  and  effigies  of  historical  personages. 

Of  primitive  sepulchres  there  are  two  classea— both  ot 
such  nigh  antiquity,  that  it  is  doubtful  which  is  entitled  to 
precedence — one  of  which  may  be  distinguished  bv  the 
general  term  HypoMcean,  that  is,  subterraneous  and  ex- 
cavated ;  the  other,  oy  that  of  Hyper g€ean^  that  is,  above- 
ground,  or  raised  mounds  or  tumuli  heaped  over  the  dead. 
Monuments  of  the  first  kind  are  very  numerous  in  Egypt, 
where  thev  occur  in  eveiy  variety,  from  the  simple  rock- 
hewn  tomb  to  the  extensive  roval  sepulchres  consisting  of 
numerous  ^leries  and  chambers.  The  other  class  pre- 
sei^ts  itself  m  the  Pyramids,  which,  though  far  more  artifi- 
cial in  form  and  construction,  bad  no  doubt  a  common 
origin  with  the  Tumulus  [TtncuLUs],  which  occurs  under 
various  designations  in  every  part  of  the  globe. 

The  extraordinary  labour  bestowed  in  excavating  or  con 
structinff  these  antient  sepulchres  is  perhaps  not  so  surpris 
ing  as  the  lavishness  with  which  the  antients  embellished 
the  suhtenraneoua  abodes  of  the  dead,  not  only  adorning 
them  with  polychromy  and  paintings,  but  depositing  in 
them  the  most  costiy  and  exquiaiteljr-wiought  articles.  In 
this  respect  there  was  a  stnldng  similarity  between  the 
practice  of  the  ligyptians  and  that  of  the  Etrurians ,  nor  is  the 
coincidence  the  less  remarkable  from  such  practice  being 
contrary  to  that  of  the  comparatively  modem  Greeks  and 
Romans,  whose  tombs  and  sepulchres  were  chiefly  archi- 
tectural erections  intended  for  external  display.  Of 
Egyptian  architecture  and  art  some  of  the  most  astonish- 
ing memorials  are  entombed  within  the  earth.  Among 
these  are  what  are  called  the  *  Tombs  of  the  Egyptian 
Kings,*  at  Bibfin  el  Molouk,  in  one  of  which  Belzom  dis- 
covered the  sarcophagus,  or  tomb,  proverly  so  termed, 
which  is  now  in  the  Soanean  Museum.  In  respect  to  the 
architecture  of  these  subtetraneous  works,  the  arrangement 
of  their  plans  is  precMely  the  reverse  of  that  of  the  tem- 
ples, in  which  the  parts  ara  successively  contracted  in 
space,  that  W  reached  bdng^  the  smallest  of  all  [Eoyftian 
Architsctu&b,  p.  316] ;  whereas  in  these  tombs  the  en- 
trance passages  are  narrow,  and  the  first  chambers  are 
smaller  than  those  to  which  they  lead.  The  niunerous 
painting  found  in  these  tombs  describe  with  minuteness 
the  social  life  and  manners  of  the  peoj^e,  their  bamjuets, 
their  festivals,  their  amusements,  their  costume,  their  fiir- 
niture,  their  arts,  and  the  various  utensils  and  implements 
employed  in  them.  These  recorda  prove  not  only  the  per- 
fection the  mechanic  arts  had  attained,  but  also  the  luxu- 
rious reitnement  of  those  remote  ages.  The  same  remark 
applies  to  the  paintings  and  frescoes  in  the  subterraneous 
tombs  and  sepulchral  chambera  diaeovered  since  182?  at 
Cometo,  on  the  site  of  the  antient  l^rquinii,  at  Vuki, 
ToscaneUa,  Bomarzo,  Ceie^  Val  d*Aaso,  and  other  jik^es 
Tfit  the  antient  Etcuria.  The  number  of  these  tomba  is  very 
great.  About  two  thousand  have  been  opened,  and  from 
viese  h»ye  bisen  obtained,  beaidea  upwards  of  Ave  thousand 
painted  tenraoottea  and  vases,  an  immensa  quantity  of 
other  articles  of  aJmost  every  deflcnptioii,*~militanr 
weapons,  tripoda  and  aaoiifioial  uAenaila^  eandelabia  of  au 
patterns  end  dimeDsions,  saroophagi,  coudies,  sculptiures^ 
mscriptio«s,  &c<»  together  with  biacekts,  nngs,  ear-rings» 
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find  other  ornaments  of  dress,  some  of  tliem  of  the  most 
tastefu]  design  and  ex^site  workmanship.*    The  mater 

S^rtion  of  these  antiqmties  are  deposited  m  the  new  Museo 
regoriano  at  Home;  but  no  inconsiderable  number  of 
them  have  found  their  wav  into  other  collections,  espe- 
cially those  of  Berlin  and  Munich.  If  not  the  most  valua- 
ble part  of  the  spoils  obtained  from  the  Etrurian  tombs, 
the  paintings  on  their  walls  were  not  the  leKst  interesting, 
especially  when  first  discovered ;  for  fiance  that  time  they 
have  all  suffered  by  exposure  to  the  air.  While  they  are 
fix  the  most  part  more  carefully  and  better  ^xefeuted  than 
the  Egyptian  paintings,  they  are  equally  curious,  inasmuch 
as  they  are  almost  the  only  existing  records  of  a  people 
respecting  whom  history  has  preserved  very  little.  One  of 
the  most  interesting  sepulchral  chambers  yet  opened  is 
that  which  has  been  named,  froiA  the  subjects  represented 
on  its  walls,  the  *  Camera  del  Triclinio  e  del  Ballo.'  In  the 

*  Triclinio,'  or  banquet  scene,  are  three  touches,  vdth  a 
male  and  female  figure  upon  each,  crowned  ^th  wreaths 
of  ivy  and  myrtle,  and  richly  attired.  Everything  bespeaks 
luxurious  refinement, — ^the  embroidered  table-^loth,  and 
draperies  on  the  couches,  the  rich  dj^esses  of  the  attendants, 
the  quantity  and  variety  of  the  vessels  heaped  up  on  the 
sideboard,  and  the  number  of  dishes  with  which  the  table 
is  set  out.  Nor  does  the  other  scene  convey  a  less  favour- 
able idea  of  the  gaiety  and  liveliness  of  an  Etruscan  dance. 
The  subjects  of  some  of  the  paintings  that  have  been  disco- 
vered are  however  of  a  very  different  character ;  and  as  a 
contrast  to  the  above  <nay  be  mentioned  those  in  what  is 
distin^bhed  by  the  name  of  the  *  Camera  de'  Morti,'  at 
Tarqoinii ;  One  of  which  represents  a  profession  of  the 
dead,  conducted  by  genii  to  tneir  final  judgment.  These 
and  other  paintings  are  described  in  Mrs.  Ilamilton  Gray's 

•  Tour  to  the  Sepulchres  of  Etruria;*  and  a  very  interesting 
account  of  the  tombs  and  their  contents  has  been  given 
by  Carlo  Awolta,  in  the  *  Ahnali  dell*  Instifuto  di  Cor- 
nspondenza  Archeologica,  per  Panno  1889.'  Of  Etruscan 
art  generallj,  Winckeimann  speaks  hi  the  third  book  of 
his  *  Geschichte  der  Kunsrt,'  but  in  his  time  only  a  few  of 
the  tombs  had  been  opened. 

At  other  places  in  Efcrtma— Orfchia,  the  nlodeth  Norchia, 
and  Axia,  now  called  Castel  d'Asso — the  tombs  kr^  hewn 
out  on  the  sides  of  rocks  and  hills,  and  present  an  archi- 
tectural fix)ntispieee  or  fefade  forming  their  entrance,  as  is 
tne  case  with  many  Egyptian  tombs,  and  likewise  with  those 
which  are  found  in  Lycia  and  other  parts  of  Asia  Minor. 
Many  of  the  Lycian  tombs  have  columns  and  entablatures 
to  their  fa^des  wrought  out  of  the  solid  rock.  Some  of 
the  Lycian  tdm-bs  however  are  upright  insulated  structures, 
either  plain  or  decorated  with  plasters  and  other  oma- 
mefttd,  with  rooft  whose  section  is  a  pointed  arch,  after 
the  fashion  of  some  of  the  Indian  monuments,  owing  to 
which  they  present  a  8trikin]g  combination  of  Oriental  and 
Grecian  forms.  Of  sepulchres  with  templenshaped  fngades 
there  are  two  example  at  Orchia,  one  of  them  a  tetra- 
style,  the  other  a  diiityle  in  antis.  Both  partake  of  the 
Grecian  Doric  character,  yet  deviate  from  it  jgreatly  in  two 
particulars :  first,  in  the  great  height  of  the  pediment ; 
secondly,  in  the  great  width  of  the  intercoluiinns.  What 
now  remains  of  the  columns  themselvea  is  ohly  sufficient 
to  show  their  number  and  situation ;  yet  that  they  were 
hewn  out  of  the  rock,  like  the  entablature  an\l  pediment, 
scarcely  admits  of  question. 

Vitruvius  says  nothing  on  the  subject  of  sepulchred  and 
tombs«  either  6recian  or  Roman ;  yet  sepulchnd  edifices 
are  still  very  numerous  throughout  LatiUm  and  Magna 
Graecia,  aind  many  of  them  muit  originallt  have  been  Very 
conspicuous  objects,  and  not  a  little  reinarkable  on  account 
of  the  studied  architectural  decoration  bestowed  on  th^m 
externally ;  for  beisides  subterraneous  sejmlchral  chambers 
or  vaults  (which  were  usually  very  carefully  finished  inter- 
nally, and  not  unfireouently  ornamented  with  painting  and 
stucco-work,  and  witli  marble  or  mosaic  pavements),  there 
is  another  and  quite  distinct  class,  condistm?  of  structures 
raised  above-ground,  insulated,  and  apparently  solid.  These 
may  be  desCTibed  as  geneWlly  6f  nearly  cubical  fbrm, 
though  some  are  of  much  loftier  proportions.  There  are 
besides  varieties  of  this  claits,  in  which  either  a  Conical  or 
cylindrical  superstructure  is  raised  upon  the  square  portion, 
which  then  becomes  a  basement ;  or  else  the  superstmc- 

*  The  PrinoMS  of  Otnino  a  aaU  to  hw  appearad  fome  low  yean  ago  at  a 
Dall  attired  with  eoeOy  ornaments  fhat  had  been  found  in  some  of  the  andent 
tombs  ot  EiniTiiv 


ture  is  abo  square,  but  is  distinguished  from  the  lower 
part  by  pilasters,,  pannels  with  inscriptions,  and  other  archi- 
tectural decorations :  some  of  these  have  an  upper  sepul- 
chral chamber,  others  a  subterraneous  one  a^,  or  one 
below  the  level  of  the  ground. 

What  is  called  the  •  Sepolcro  di  Nerone,'  near  Ponte 
Molle,  may  be  taken  as  a  specimen  of  the  usual  character 
of  Roman  tombs  partaking  of  the  cubic  fbrm.  Like  the 
generality  of  them,  this  is  somewhat  more  than  a  perfect 
cube,  the  dimensions  being  20  feet  by  ^  in  height,  or, 
including  iti  covering,  27  feet.  At  each  angle  is  a  large 
acroterium  presenting  two  quadrant-shaped  surfaces, 
meeting  at  right  angles  at  the  external  edge  of  two 
adjoining  sides;  a  species  of  ornament  almost  peculiar 
to  antient  altard  and  tombs.  Of  larger  tombs  of  this  class 
there  is  one  in  the  Via  Portuenst^  a  double  cube  in 
height,  the  measurements  beiuff  respectively  44  and  80 
feet.  In  the  example  previously  mentioned,  the  upper 
part  is  rather  less  in  height  than  the_  l^sertient,  but  here  it 
IS  about  a  third  more,  and  is  also  decorated  with  four 
pilasters  on  each  front,  with  a  small  pediment,  not  support- 
ing, but  placed  between  the  large  acroteria  at  the  angles. 
Of  circular  tombs  we  have  a  well-known  fexample  in  that 
of  Manutiutf  Plancus  at  Gaeta;  a  lo^^  circular  tower 
(nearly  solid  within),  about  60  feet  in  diameter,  and  10 
feet  more  in  height;  therefore,  owins  to  its  size,  it  is  rather 
a  mausoleum  than  a  mere  tomb.  The  same  may  be  said 
of  that  of  Csecilia  Metella  at  Rome ;  which  structure, 
otherwise  called  II  Capo  di  Bove,  from  the  ornaments  in 
its  Doric  frieze,  exceeds  the  one  just  mentioned  in  size, 
it  being  90  feet  in  diameter,  and  its  entire  height  about 
130  feet.  It  does  not  however  partake  so  much  of  the 
character  of  a  mere  tower  as  the  tomb  at  Gaeta,  because  it 
consists  of  two  nearly  equal  masses,  viz.  a  square  one  with 
a  cylindrical  superstructure,  and  is  therefore  an  example  of 
that  compound-form  class  which  we  have  above  pointed 
out  Among  the  tombs  at  Pompeii  there  is  one  which  is 
circular  in  the  upper  part  of  its  exterior,  and  internally  has 
a  dome  of  v^ry  peculiar  shape,  which  does  not  show  itself 
on  the  outside,  but  is  cut  out  of  the  solid  mass.  Other 
sepulchral  structm-es  at  Pompeii  are  very  numerous, 
forming  what  is  called  the  *  Street  of  Tombs.*  Instead  of 
cemeteries,  or  public  burying-gronhds,  it  was  the  custom 
in  antient  Italy  to  erect  tombs  on  each  s2de  of  the  principcd 
roads  leading  from  a  cit^,  as  was  the  case  with  the  via 
Appia  and  otheti  in  the  immediate  vicinity  of  Rome. 

The  tombs  of  the  middle  ages  are  within  building^, 
churches,  chantries,  cloisters,  &c.,  and  exhibit  almost  every 
variety  of  form  and  enrichment,  from  the  primitive  stone 
coffin  or  Christian  sarcophagus,  to  those  lavishly  decorated 
catqfaled  monuments  wnich  are  so  many  piles  of  archi- 
tecttare'tad  scnlpture.  Those  of  the  ilrst-mentioned  kind 
are,  for  the  most  part,  very  little  raised  above  the  floor, 
and  their  upper  surface  is  en  doe  ddne,  or  forms  a  ridg^ 
shaped  Kd.  The  next  class  consists  of  Altar  or  Twle 
Tombs^  6ofnparatively  plain,  although  with  panelling  oi 
other  architectura]  decoration  on  their  sides.  The  next 
in  order  iA  the  Effigy  Tomb,  flrst  introduced  in  the  thir- 
teenth eentory,  with  a  recutnibent  figure  of  the  deceased 
upon  it,  extended,  with  the  hands  slightly  raised,  and 
joined  as  if  in  the  attitude  of  prayer.  Examples  of  this 
kind  ar^  very  numerous,  and  nighly  interesting,  both  on 
account  of  their  execution  as  works  of  sculpture,  and  the 
infoormatioTi  they  afford  in  regard  fo  the  costume  6f  the 
Tpefiod^  In  some  cases  there  is  a  small  canopy  over  the 
head  of  the  figure,  placed,  similarly  to  that  effigy,  in  a 
horizontal  direction.  This  will  be  best  understood  from 
the  annexed  representation  of  the  monument  of  £leanor 
Bohun,  ynfe  of  Thotnaa  of  Woodcock,  duke  of  Glou- 
cester. 

This  is  not  indeed  exactly  a  specimen  of  the  class  just 
referred  to,  it  being  a  monumental  inlaid  brass  (a  species 
of  monument  very  common  in  this  country  during  the 
fourteenth  and  fifteenth  centnries);  but  although  not 
executed  in  relief,  it  will  serve  to  explain  the  usual 
character  of  sculptured  recumbent  effigies,  and  the  design 
of  the  ornamental  parts. 

Altar  and  effigy  tombs  were  usually  placed  between  the 
piers  of  an  arch,  or  within  a  recess  in  a  wall,  and  m  either 
case  the  whole  tomb  was  frequently  covered  by  an  arch 
forming  a  sort  of  canopy  over  it ;  of  which  kind  is  that 
of  Aymer  de  Valence  in  Westminster  Ab!)ey  ri334).  In 
course  of  time  this  mode  of  architectural  decoration  came 
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to  be  greatly  extended.    Instead  of  a  single  arch,  three 
01  more  small  arches  were  intioduced,  which,  with  the 
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columns  either  supporting  or  placed  between  them,  en- 
closed the  figure  on  the  tomb,  giving  the  whole  the  ap- 
pearance of  a  shrine  or  screen.  Manj  of  the  French 
monuments  of  the  period  of  the  Renaissance  are  in  this 
style  of  design,  large  and  lofty  insulated  architectural 
masses,  with  a  profusion  of  highly  enriched  pilasters  and 
arches,  and  numerous  dlegorical  figures,  oeside  other 
statues  and  bas-reliefs,  so  that  the  aeposito,  or  actual 
tomb,  is  the  least  portion  of  the  entire  composition. 

In  Italy  there  are  man^  examples  of  what  maybe  called 
Fapade  monuments,  which  are  extensive  architectural 
compositions,  consisting  of  two  or  more  orders  of  columns, 
with  pediments,  niches,  statues,  panels,  and  various  other 
architectural  decorations.  Of  such  *  macchine  colossali,* 
as  Cicognara  terms  them,  the  monument  of  the  doge 
Valier  by  Tirali  and  that  of  the  doge  Pesaro  by  Longhena 
may  be  auoted  as  instances.  In  both  of  them  the  figures 
are  merely  accompaniments  to  the  architecture,  and  that 
which  should  be  the  principal  one  is  almost  the  most 
insignificant  among  them.  In  the  Catafalc  tomb,  even 
when  equally  extravagant  in  point  of  accumulated  em- 
bellishment, there  is  at  least  a  certain  degree  of  character 
that  stamps  it  at  first  sight  for  what  it  is,  whereas  in  those 
of  thekindjustreferred  to  there  is  nothing  to  indicate  a 
sepulchral  monument.  This  last  remark  applies  very 
forcibly  to  those  two  celebrated  works  of  Michael  Angelo, 
the  tombs  of  Giuliano  and  Lorenzo  de'  Medici,  each  of 
which  has,  besides  the  figures  of  those  personages,  two 
naked  semi-recumbent  figures,  a  male  and  female,  in- 
tended or  supposed  to  be  intended  to  express  day  and 
night  (or  sleep),  and  morning  and  evening.  To  say  no- 
thing of  the  obscurity  and  unmeaningness  of  such  allegory, 
the  statues  themselves  are  very  ill  calculated  to  awaken 
religious  sentiment.  Thev  are  masterly  academical  pro- 
ductions, the  triumph  ot  the  artist,  the  admiration  of 
connoisseurs ;  but  nothing  more.  Infinitely  superior  both 
in  feeling  and  in  taste  are  many  other  Italian  tombs  of 
about  the  same  period,  which  consist  of  Jittle  more  than  a 
simple  depositor  or  sarcophagus,  with  either  a  recumbent 
or  semi-recumbent  figure  of  the  deceased  upon  it ;  such 
for  instance  as  those  of  Giov.  Andr.  Boccaccio  in  the 
doistep  of  Santa  Maria  della  Pace,  and  of  Angelo  Marzi  { 


in  the  church  of  the  Annunziata  at  Florence.  Al- 
though they  have  abandoned  the  architectural  caricatura 
formerly  in  vogue  for  such  purposes,  instead  of  returning 
to  the  simple  and  natural  expression  of  Christian  monu- 
mental works,  later  sculptors  have  frequently  given  us 
allegorical  compositions  and  groups  of  mythological 
figures,  and  the  likeness  of  persons  intended  to  be  recorded 
is  shown  only  in  a  medallion.  In  this  vicious  taste  are 
many  of  the  monuments  in  St.  PauPs  and  Westminster 
Abbey,  while  others  are  chiefly  remarkable  for  the  fan- 
tastic conceits  into  which  the  artists  have  fallen,  and 
which  render  them  equally  unbefitting  the  purpose  they 
are  designed  for  and  tne  place  where  they  are  erected. 

TOMBis,  VAULTS,  TOMBSTONES,  TABLETS.  In 
previous  articles  [Coffin  ;  Interment]  the  various  modes 
of  disposing  of  the  dead  have  been  discussed  ;  it  is  our 
intention  here  to  show  what  rights  the  subjects  of  this 
country  have,  1st,  to  burial,  and  2ndly,  to  a  permanent 
commemoration  of  themselves  by  means  of  monuments. 
It  must  be  borne  in  mind  that  we  treat  here  only  of  parish 
churches  and  churchyards,  or  of  the  paiish  burying-^rounds 
subsidiaiy  to  the  churchyard.  The  cemeteries  which  the 
necessities  of  an  increasing  population  have  caused  to  be 
established  in  the  neighbourhood  of  many  of  our  most 
densely  inhabited  towns  are  private  property,  regulated  at 
the  pleasure  of  the  proprietors. 

Bv  the  68th  Canon  of  1603  it  is  ordered  that  no  minister 
shall  refuse  or  delay,  under  pain  of  suspension  by  the  bishop 
for  t}u*ee  months,  to  bury  any  corpse  tnat  is  brought  to  the 
church  or  churchyard  (convenient  warning  being  given  him 
thereof  before),  in  such  form  as  is  prescnbed  by  the  Book 
of  Common  Prayer,  unless  the  deceased  were  excommuni- 
cated majoriexcommunication€,W[id  no  man  able  to  testify 
of  his  repentance.  The  Kubrick  further  excludes  irom 
Christian  burial  those  who  have  not  been  baptized  or  who 
have  died  by  their  own  hands ;  and  this  latter  class  are 
defined  to  be  such  as  have  voluntarily  killed  themselves, 
bein^  of  sound  mind,  of  which  fact  a  coroner's  jurv  are 
considered  by  ecclesiastical  authorities  to  be  the  fitting 
judges.  Thus  the  ecclesiastical  law  not  only  gives  to  the 
clergyman  the  right,  but  imposes  on  him  the  duty  to  bury, 
with  only  three  exceptions,  all  who  shall  be  brought  within 
the  precincts  of  his  church.  Nevertheless  the  ecclesias- 
tical courts  have  admonished  a  minister  and  church- 
wardens to  abstain  from  burying  strangers  in  the  church- 
yard, when  the  practice  of  doing  so  threatened  to  interfere 
with  the  rights  of  the  parishioners ;  for  the  common  law 
gives  to  the  people  the  right  of  being  buried  within  the 
churchyard  of  their  own  parishes :  *  Ubi  decimas  per- 
solvebat  vivus,  sepeliatur  mortuus ;'  and  although  tlie  free- 
hold of  the  churchyard,  as  of  the  church,  is  in  the  parson, 
he  holds  it  only  for  the  benefit  of  his  paiishioners,  and 
subject  to  their  right  of  interment  in  it. 

This  right  of  sepulture  however  applies  only  to  the  body : 
the  Canon  and  the  Kubrick  alike  talk  as  though  studiously 
of  the  *  corpse'  alone,  never  mentioning  the  coffin.  In 
former  times  the  use  of  coffins  was  confined  to  the  richer 
classes,  and  these  were  ollen  of  stone  or  of  other  durable 
materials  [CoffinJ  ;  but  the  practice  and  no  doubt  the 
intention  was  that  in  the  great  majority  of  cases  the  process 
of  decay,  and  therefore  the  occupation  of  the  earth,  should 
not  be  needlessly  protracted.  To  use  the  words  of  Lord 
Stowell,  *  A  common  cemetery  [by  which  he  means  a 
churchyard  or  parish  burying-ground]  is  not  res  unius 
cetatisy  the  property  of  one  generation  now  departed,  but 
is  likewise  the  common  property  of  the  living  and  of 
generations  yet  unborn,  and  is  subject  only  to  temporary 
occupations.'  On  this  doctrine  are  based  the  main  points 
of  the  law  concerning  burials. 

The  establishment  of  churchyards  is  attributed  to  Cuth- 
bert,  archbishop  of  Canterbury,  who  in  the  year  750  intro- 
duced into  this  country  the  custom,  then  existing  at  Home, 
of  devoting  an  enclosed  space  round  the  sacred  edifice  to 
the  interment  of  those  who  had  been  entitled  to  attend  or 
had  been  in  the  habit  of  attending  worship  within  its  walls. 
Theretofore,  notwithstanding  a  canon  which  forbade  it  {De 
non  sepeliendo  in  Ecclesiis),  the  clergy  interred  persons  of 
peculiar  sanctity  or  importance  wiflun  the  walls  of  the 
church,  especially  in  the  side  aisles  of  the  nave,  so  as  to 
remind  the  faithful  of  their  example  and  of  the  duty  of 
praying  for  their  souls :  and  hence  the  rule  that  a  body 
cannot  now  be  buried  in  the  church  without  the  consent 
of  tlie  incumbent,  as  he  is  supposed  to  be  alone  able^  to 
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Judge  whether  the  deceased  possessed  the  qualities  which 
give  him  a  title  to  that  distinction.    The  churchyard  was 
antientJy  held  among  the  res  sacra,  and  no  fees  were 
taken  for  the  use  of  it :  nevertheless  the  payment  of  fees  to 
the  cleigyman  dates,  in  this  country  at  least,  from  the 
Reformation,  and  the  non-payment  of  those  fees  is  held 
bv  the  ecclesiastical  courts  a  sufficient  ground  for  the 
clergyman  to  withhold  his  offices,  or  at  alfevents  to  pre- 
vent the  erection  of  an^  monument  or  tablet  for  which  he 
had  previously  given  his  consent ;  that  consent  being  sup- 
posed to  imply  the  payment  of  the  usuaj  or  a  stipulated 
lee.    The  fee  is  regarded  by  ecclesiastical  writers  not  as  a 
pnce  paid  for  the  burial,  but  as  an  offering  to  the  minister ; 
and  the  claim  to  it  is  founded  on  custom.     The  church- 
wardens are  also  entitled  to  a  fee  for  burials  in  the  church, 
since  on  them  falls  the  expense  of  repairing  the  pavement. 
It  is  even  maintained  that  an  incumbent  is  entitled  to  a 
fee  upon  the  burial  of  his  jwirishioner  whohaa  died  in  his 
parish  and  is  removed  for  interment  elsewhere.    Sir  H. 
Spelman  preserves  a  vestry  constitution  of  1627  containing 
a  table  of  fees  for  burial  in  the  chancel,  the  nave,  and  the 
churchyard ;  the  interments  in  the  church)^  being  differ- 
ently chaiged  as  they  were  'coffined'  or  *uncoffined.' 
These  fees  are  not  imposed  at  the  discretion  of  the  parson 
or  of  the  parish ;   they  are  matter  of  ecclesiastical  juris- 
dicUon,  and  if  they  deviate  from  the  amounts  established 
by  custom,  must  be  approved  by  the  ordinary  after  con- 
sulting the  minister  and  the  parishioners.    In  London  and 
its  neighbourhood,  and  in  some  other  populous  towns, 
the  churchyard  or  parish  buryinv-ground  has  been  usually 
purchased  or  enlaiged,  or  at  all  events  is  maintained  at 
great  cost  by  the  parishioners ;  and  although  (as  we  have 
said)  the  freehold  is  in  the  parson,  yet,  by  acquiescence 
confirmed  bv  usage,  parishes  have  acquired  a  concurrent 
right  over  the  churchyard,  and  participate  in  the  burial 
fees ;  which  are  greater  according  as  the  ground  is  more 
widely  or  more  permanently  occupied.    Thus  for  a  brick 
grave  a  greater  fee  is  paid  than  for  an  ordinary  grave  ; 
and  Lord  Stowell  in  1821  approved  a  table  of  fees  for  the 
parish  of  St.  Andrews,  Holbom,  whereby  for  the  interment 
of  an  iron  coffin  10/.  is  charged  beyond  the  usual  fee  of 
1/.   \Qs.:    he  mentions  also   in   his   judgment  without 
positive  disapprobation  that  25/.    extra   u   charged   for 
burials  in  iron  coffins  by  the  parish  of  St.  DunstanVin- 
the-West.    (2  Haggard's  Consistory  Reports,  364.) 

A  vault  cannot  properly  be  made  either  in  the  church 
or  churchyard,  without  the  consent  of  the  ordinary  signified 
by  a  faculty,  that  is,  a  licence  or  permission,  for  that  pur- 
pose ;  and  this  he  does  not  grant  until  he  has  given  the 
parson  and  parishioners  an  opportunity  to  express  their 
opinions.  A  vault  may  be  attached  by  prescnption  to  a 
mansion ;  or  ag[ain,  the  proprietors  of  a  mansion  may  have 
a  prescriptive  right  to  be  interred  and  to  erect  a  tablet  or 
tombstone  in  the  aisle  or  chapel  appurtenant  to  that  man- 
sion. But  it  would  seem  that  the  right  adheres  to  the 
mansion,  not  to  the  family ;  who  if  they  cease  to  be  pa- 
rishioners reUnquish  their  right  to  the  vault,  the  use  of 
which  may  be  granted  to  others.  The  heir  however  in  this 
and  in  all  cases  may  maintain  an  action  of  trespass  at  the 
common  law  against  any  one,  even  the  parson  or  ordinary, 
who  disturbs  the  remains,  or  removes  or  defaces  the  monu- 
ment of  his  ancestor,  or  the  hatchment,  pennon,  or  coat 
armour  suspended  over  his  grave.  In  some  parishes  the 
parishioners  have  a  prescriptive  right  to  place  a  stone  over 
a  grave  in  the  churchyard  upon  payment  of  a  certain  fee 
established  by  custom ;  but  nothing  of  height  can  property 
be  erected  without  the  consent  of  the  ordinary  ;  nor  can  a 
tomb  or  tombstone  be  repaired  without  the  leave  of  the 
churchwardens  ;  although  the  granting  of  that  leave  is  a 
mere  formality  incumbent  on  those  officers. 

The  placing  of  a  monument  in  the  church  or  a  tablet  on 
its  walls  is  also  within  the  jurisdiction  of  the  ordinary ; 
for  the  fixing  of  it  in  the  chancel  the  consent  of  the  rector 
is  required,  yet  a  lay  rector  has  not  a  right  to  erect  a 
monument  or  construct  a  vault  there  without  a  faculty 
from  the  ordinary.  To  remove  without  the  ordinary's 
corisent  a  monument  or  tablet  once  erected  is  an  offence 
which  subjects  to  prosecution  before  the  ecclesiastical 
courts  the  pai-ty  committing  it,  even  though  he  should 
have  himself  erected  the  monument,  and  should  have  the 
consent  of  the  incumbent  for  its  removal. 

As  the  erection  of  a  tombstone,  so  the  inscription  upon 
it  is  a  matter  of  ecclesiastical  discipline,  and  an  epitapn  is 
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unquestionably  unlawful  which  is  contrary  to  the  canons 
or  constitutions  of  the  church  in  force  at  the  time  when 
the  inscription  is  made.  Tlius  when  in  a  recent  case 
the  inscription  *  Pray  for  the  soul  of  A.  B.'  was  objected 
to  in  the  Ecclesiastical  Court  as  recognising  the  doctrine 
of  purgatory,  the  judge  (whilst  he  deemed  that  prayers 
for  the  dead  are  not  contrary  to  the  canons,  and  therefore 
that  the  epitaph  was  not  unlawful)  distinctly  affirmed  the 
doctrine,  that  any  new  epitaph  opposed  to  the  doctrines  of 
the  Church  of  England  might  be  removed,  and  the  inscrip- 
tion of  such  an  epitaph  would  subject  the  party  who  in- 
scribed it  to  ecclesiastical  censure. 

(Haggard^s  Consistory  Reports,  i.  14,  205;  ii.  333; 
Curteis's  Ecclesiastical  Reports,  i.  880 ;  Bum's  Ecclesiasti- 
cal Law,  article  *  Burial ;'  and  Rogers's  ditto.) 

TOMLINE,  GEORGE,  eldest  son  of  George  and  Susan 
Pretyman,  was  born  on  the  9th  of  October,  1750,  at  Bury 
St.  Edmund's,  Suffolk,  and  was  educated  at  the  grammar- 
school  in  tliat  town,  which  was  the  place  of  education  at 
that  time  of  most  of  the  gentlemen  s  families  in  Suffolk. 
At  the  age  of  eighteen  he  was  sent  to  Pembroke  Hall, 
Cambridge.  He  took  his  degree  of  A.B.  in  January,  1772, 
and  obtained  the  high  honour  of  senior  wrangler,  and  at 
the  same  time  the  first  of  Dr.  Smith's  mathematical  prizes. 
In  the  year  1773  he  was  elected  Fellow  of  his  college, 
and  was  immediately  appointed  tutor  to  Mr.  Pitt.  He 
was  ordained  deacon  by  Dr.  Younge,  bishop  of  Norwich, 
and  priest  by  Dr.  Hinchliffe,  bishop  of  Peterborough.  In 
1775  he  proceeded  M.A.,  and  in  1781  discharged  the  im- 
portant office  of  moderator  in  the  university.  He  resided  in 
college  till  1782,  when  he  left  it  for  the  purpose  of  acting 
as  private  secretary  to  Mr.  Pitt,  on  his  appointment  to  the 
chancellorship  of  the  exchequer.  When  Mr.  Pitt  was  made 
first  lord  of  the  treasury,  Tomline  became  his  secretary, 
and  he  continued  with  him  till  he  became  bishop  of  Lin- 
coln and  dean  of  St.  Paul'^.  Dr.  Pretyman 's  fli-st  prefer- 
ment was  a  sinecure  rectory  of  Corwen  in  Merionethshire, 
to  which  he  was  collated  m  1782 ;  and  in  1784  he  was 
appointed  to  a  prebendal  stall  in  Westminster,  the  first 
preferment  of  which  Mr.  Pitt  had  the  disposal.  In  1785 
ne  waa  presented  by  the  king  to  the  rectory  of  Sud- 
bourn-cum-Offord,  in  his  native  county  of  Suffolk.  In 
January,  1787,  he  was  advanced  to  the  bishopric  of  Lin- 
coln and  the  deanery  of  St.  Paul's,  which  were  vacated  by 
the  promotion  of  Dr.  Thurlow  to  the  see  of  Durham,  the 
first  bishopric  which  became. vacant  after  Mr.  Pitt  was 
minister.  In  1813  he  refused  the  see  of  London,  and  con- 
tinued bishop  of  Lincoln  32.^  years,  in  which  time  he  per- 
formed the  visitation  of  that  most  extensive  diocese  in  the 
kingdom  eleven  times,  at  the  regular  intenal  of  three 
years,  which  was  never  done  by  any  of  his  predecessors. 
In  July,  1820,  he  was  translatecf  to  the  see  of  Winchester, 
in  which  he  continued  till  September,  1827,  the  time  of 
his  death.  His  publications,  besides  single  sermons,  are 
'The  Elements  of  Christian  Theology,*  in  two  volumes, 
now  a  standard  work ;  *  A  Refutation  of  Calvinism,'  in  one 
volume ;  and  *  Memoirs  of  Mr.  Pitt,'  in  three  volumes,  8vo. 
Bishop  Pretyman  in  1803  assumed  the  name  of  Tomline, 
Marmaduke  Tomline,  Esq.,  having,  without  any  relation- 
ship or  connection,  left  him  the  valuable  estate  of  Riby 
Grove  in  Lincolnshire. 

TOMMA'SI,  GIUSEPPE  MARFA,  bom  of  a  noble 
family  at  Alicata  in  Sicily,  in  1649,  entered  the  congrega- 
tion of  the  Teatini  at  Palermo,  in  1664.  He  was  sent  to 
finish  his  studies  at  Rome,  where  he  became  accjuainted  with 
Cardinal  Francesco  Barberini,  who,  perceiving  in  him  a 
particular  disposition  for  the  study  of  ecclesiasticai  history 
and  antiquities,  encouraged  him  in  this  pursuit,  and 
obtained  for  him  access  to  the  archives  of  the  Vatican  and 
other  repositories  of  church  history.  In  1680  Tommasi 
published  the  collection '  Codices  Sacramentorum  nongen- 
tis  Annis  Vetustiores,'  which  he  illustrated  with  introduc- 
tory notices.      In  1683  he  published  an  edition  of  the 

*  PsaJterium,'  and  in  1686  a  collection  of '  Antiphonaries ' 
and  *  Responsoriales'  of  the  Roman  church,  illustrated  with 
learned  comments  and  valuable  documents.  He  afterwards 
edited  the  antient  mass-books,  a  Latin  version  of  the  Greek 
ritual  for  Good-Friday,  a  new  edition  of  the  *  Psalterium,* 
a  collection  of  minor  works  of  the  fathers  in  three  volumes, 
to  serve  as  an  introduction  to  theological  studies,  and 
another  book  also  to  assist  the  students  of  divinity,  entitled 

*  Indiculus  Institutionum  Theologicarum.'  Tonamasi  and 
hi»  contemporary  Cardinal  Bona  of  Mondovi.  autlior  of 
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•  Reram  Liturgicarum  Libri  duo,'  and  •  Da  Divina  Paahao- 
dia,'  are  among  the  principal  illustratora  and  expounders 
of  the  liturgy  and  ceremonies  of  the  church. 

In  1712  Tommasi  was  made  a  cardinal,  a  dignity  which  he 
at  first  declined,  until  the  pope  expressly  commanded  him 
to  accept  it.  He  died  in  the  beginning  of  the  following  year. 

CHraboschi,  Storia  delta  Letteratura  Italiana,  vol.  viii., 
part  i.,  b.  2.) 

TOMSK.     rSlBKRIA.] 

TON  or  TtJN.  In  modem  English  s^lUng  the  ton  is  a 
weight  (twenty  hundredweight,  or  2240  pounds  averdu- 
pois)  and  the  tun  is  a  measure  of  wine  (two  pipes,  or  252 
gallons).  Accordingly,  some  hare  supposed  that  the  mea- 
sure was  derived  from  the  weight,  and  in  fact  a  tun  of 
water  weighs  about  a  ton.  But  a  very  little  consideration 
of  the  manner  in  which  tonna  and  tunna  were  used  is 
enough  to  convince  any  one  that  the  weight  was  derived 
from  the  measure.  These  words  are  not  classical,  but  they 
occur  frequently  in  middle  Latin  (see  Ducange,  in  verb.), 
and  dways  as  signifying  a  large  cask.  The  hollow  empty 
sound  made  by  striking  a  large  cask  may  have  given  rise  to 
the  name :  we  have  ofren  heard  them  say  ton  as  plain  as  a 
cask  could  speak.  The  diminutive  is  tonnella,  which  was 
often  used,  but  not  mufeh  in  England :  the  Commissioners 
of  Weights  and  Measures  found  it  only  in  Cardiganshire, 
standing  for  sixteen  bushels  of  lime.  The  modem  use  of 
the  woiS  tunnel  is  now  familiar  enough.  The  old  taxes  of 
tonnage  and  poundage  are  enough  to  create  a  suspicion 
that  the  ton  was  originally  a  measure.  This  phrase  would 
be  tautology  if  tonnage  meant  a  tax  upon  weight :  we 
must  understand  tonnage  and  poundage  to  be  a  tax  on 
measure  and  a  tax  on  weight.* 

There  are  many  local  tons  of  weight  which  have  sprang 
up  in  modem  times. 

TONBRIDGE.     [Ksnt.] 

TONE.  The  technical  use  of  this  word  may  be  seen  in 
ScALS,  Tbtrachord,  &c.,  in  which  it  signifies  a  musical 
interval.  In  common  language  it  refers  to  the  quality  of 
a  musical  sound,  as  when  we  speak  of  a  fine-toned  instra- 
ment. 

TONGA  ISLANDS.  [Friendly  Isla!^ds,  vol.  x., 
p.  476.] 

TONGUE.  The  human  tongue  has  a  very  complex 
structure,  in  correspondence  with  the  variety  of  its  offices 
as  an  organ  both  of  sensation  and  of  voluntary  motion. 
The  sensations  which  are  perceived  by  means  of  the  tongue 
are  of  two  kinds,  namely,  that  of  taste  and  that  of  touch  or 
tact ;  its  motions  are  chiefly  subservient  to  speech  and  to 
the  prehension  and  swallowing  of  food.  The  sensitire 
apparatus  of  the  tongue  is  contained  in  the  membrane 
wnich  covers  it :  its  motor  apparatus  forms  its  interior. 

The  form  ana  other  external  characters  of  the  tongue 
may  be  easily  observed  by  the  aid  of  a  mirror.  Its  surface 
Ls  covered  by  a  membrane  continuous  at  the  sides  and 
lower  part  with  that  which  lines  the  mouth  and  cheeks, 
and  covered  by  a  fine  cuticle  which  is  constantly  kept 
moist  by  the  saliva  and  by  the  secretion  from  the  tongue 
itself.  The  membrane  on  the  inferior  surface  of  the  tongue 
is  thin,  smooth,  and  transparent;  at  the  middle  Hne  it, 
forms  a  vertical  fold  which  extends  nearly  to  the  tip  of* 
the  tongue,  and  is  named  the  frsenum  linguae.  The  mem- 
brane on  the  sides  and  upper  part  of  the  tongue  is  thicker 
and  more  vascular,  and  bears  the  parpillse,  the  most  sensi- 
tive parts,  which  are  thickly  set  over  its  whole  surface. 

The  papillae  of  the  tongue  are  of  three  different  kinds : 
— 1,  The  papillae  vallatae,  or  magn«,  are  usually  seven  or 
nine  in  numoer,  but  sometimes  are  as  many  as  twenty  or 
as  feW  as  three.  They  are  situated  at  the  back  part  of  the 
tongue,  in  two  rows  forming  an  angle,  like  the  letter  V, 
with  its  apex  directed  backwards.  Each  of  them  has  the 
form  of  a  tmncated  cone,  and  consists  of  a  number  of  fine 
cylindrical  proces^s  closely  held  together.  They  are  set 
in  rather  deep  depressions  of  the  membrane,  so  that  they 
seem  to  be  surrounded  by  fossae  which  are  bounded  by 
elevated  rings.  2,  The  fungiform  or  lenticular  papillae 
are  smaller,  but  much  more  numerous  than  the  preceding, 
and  are  scattered  at  irregular  distances  firom  each  other 
over  the  v/hole  of  the  upper  surface  and  sides  of  the 
tongue.  They  vary  in  form,  some  being  hemispherical, 
some  nearly  cylindrical,  and  some  having  narrow  stems 
which  support  larger  summits,  so  as  to  have  somewhat  the 
shape  of  mushrooms.  These  also,  like  the  preceding  kind, 
are  composed  of  numerous  delicate  filaments  closely  united. 


3,  The  conical  and  filiform  papilln  cover  all  the  remain- 
ing parts  of  the  upper  surface  and  sides  of  the  tongue. 
They  are  so  thickly  set  that  at  fitst  Sight  the  tongue  seems 
nearly  smooth.  They  form  little  elevations  on  the  mem- 
brane vrith  sharp  jpoints  which  are  directed  backwards,  so 
that  the  tongue  feels  smooth  when  the  finger  is  passed 
over  it  from  before  backwatds,  but  rough  when  it  is  passed 
in  the  opposite  direction. 

All  these  papillae  are  very  vaicularj  and  receive  fila- 
ments of  the  sensitive  nerves  of  the  tongue.  Their  stmc- 
ture  is  similar  to  that  of  the  sensitive  papiDse  of  the  skin 
[Skin],  except  that  the  cuticle  ctfvenng  them  is  much 
thinner ;  and  their  chief  office  is  also  simflar,  but  it  is  pro- 
bable that  each  kind  of  papillae  is  subservient  to  a  different 
kind  of  sensation.  The  conical  patpillse  moreover  ire  not 
merely  sensitive  organs :  by  the  roughness  which  they 
give  to  the  tongue,  they  make  it  a  more  secure  instrament 
of  prehension ;  and  by  their  being  directed  backwards,  they 
fit  it  for  the  conveyance  of  food  and  drink  towards  the 
throat.  In  the  cat  tribe  and  many  other  animals,  similar, 
but  much  larger  and  stronger,  papillae  serve  both  for  the 
lapping  up  of  liquids  and  for  the  raising  or  scraping  up  of 
the  smaller  particles  of  food.  The  lion,  tiger,  and  many 
other  camivora  use  them  like  rasps  for  tearing  off  the  last 
fibres  that  adhere  to  bones;  and  they  are  employed  by 
numerous  mammalia  as  combs  for  the  cleaning  of  their 
skins  and  hair.  They  are  the  better  adapted  for  all  these 
purposes  by  being  covered  by  a  much  harder  cuticle  than 
that  which  invests  the  papillw  of  the  human  tongue. 

The  interio»>  of  the  tongue  is  composed  entirely  of 
muscles,  and  of  the  fat  and  cellular  tissue  which  lie  between 
their  fibres.  These  muscles  are  named,  after  the  parts  to 
which  they  arc  attadied,  the  hyo-glossi,  stylo-glossi,  genio- 
hyo-glossi,  and  Imguales.  Tlie  hyo-glosa  are  the  two 
muscles  which  form  the  outer  and  lower  parts  of  the  tongue. 
They  arise  from  the  sides  of  the  hyoid  bone  [Larynx  ; 
Skslxton],  whence  they  proceed  upwards  and  outwards 
to  the  sides  and  root  of  the  tongue.  In  the  latter  mtuation 
their  fibres  mix  with  those  of  the  stylo-glossi  muscles, 
which  arise  from  the  styloid  processes  of  the  temporal  bones, 
and  pass  forwards,  expanding  towards  the  rides  and  apex 
of  the  ton^e.  Both  the  stylo-glossi  and  the  hyo-glossi 
muscles,  when  they  contract,  draw  the  tongue  backwards 
and  dohRrnwards ;  the  former,  acting  alone,  make  the  upper 
surface  of  the  tongue  concave ;  the  latter  make  it  convex ; 
those  of  one  side,  acting  alone,  draw  the  tongue  to  the  side 
of  the  mouth.  The  genio-hyo-glossi  are  two  tnuscles 
whose  fibres  arise  from  processes  on  the  posterior  surface 
of  the  lower  jaw,  and  thence  proceed,  expanding  in  a  fan- 
sh^e,  nearly  straight  backwards  and  upwards,  to  the 
under  part  and  root  of  the  tongue.  The  greater  part  of 
the  fibres  of  each  muscle  enter  the  tongue ;  but  a  small 
portion  of  them  pass  somewhat  downwards,  and  are  fixed 
to  the  hyoid  bone.  Their  office  is  to  draw  the  tongue  for- 
wai^  (as  in  putting  it  out  of  the  mouth),  or,  when  the 
hyoid  bone  is  fixed,  to  draw  the  tip  of  the  tongue  back- 
wards and  downwards.  The  linguales  are  two  slips  of 
muscular  fibres  lyings  near  the  dorsum  of  the  tongue,  be- 
tween the  hyo-glos8i  and  genio-hyo-glossi,  and  mnning 
straight  fi^m  beforfe  backwards,  llieir  office  is  to  Shorten 
the  tongue  and  draw  it  backwards. 

But  besides  these  muscles,  and  variously  intermingled 
With  their  fibres,  the  tongue  contains  numerous  other  irre- 
gular fasciculi,  of  which  no  description  can  be  given.  It 
18  also  variously  influenced  by  the  muscles  which  move 
the  soft  palate  and  its  arches  and  the  hyoid  bone.  From 
the  variously  combined  actions  of  them  all,  the  tongue  is 
made  capable  of  more  rapid,  more  varied,  and  (for  its  siz6) 
more  extensive  motions  than  any  other  organ  in  the  body ; 
but  it  is  unnecessary  to  describe  them,  since  each  person 
may  observe  them  in  himself. 

At  the  posterior  part,  or  root,  of  the  tongue,  numerous 
small  glands  are  imoedded  in  its  substance.  Thev  have  a 
structure  similar  to  that  of  the  labial,  palatine,  and  others  of 
the  smaller  salivary  glands,  and  probably  secrete  a  similar 
fluid,  which  serves  to  lubricate  the  passage  for  the  food 
ftt)m  the  mouth  to  the  fauces. 

For  its  movements  and  its  double  sensibility  the  tongue 
is  supplied  with  three  different  pairs  of  nerves :— 1,  The 
hypoglossal,  or  lingual,  or  ninth  pair  of  nerves  [Brain],  are 
distributed  almost  exclusively  in  the  muscles  of  the  tongue  : 
they  are  its  motor  nerves;  and  when  they  are  paralysed, 
eompressed,  or  divided,  the  tongue  is  rendered  immoveable^ 
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but  its  seosatiDM  are  unimpaired.  2,  The  Ungual  (or,  as 
thev  are  sometimes  ealled,  the  gustatory)  branches  of  the 
fifth  pair  of  nerves  are  those  on  which  the  sensibiUty  of 
the  tongue  to  all  common  impressions  of  touch,  heat,  cold, 
&c.  depends.  They  are  distributed  most  abundantly  in 
the  papillae  at  and  neai  the  tip  of  the  tongue,  and  they 
endow  it  with  a  sensibility  more  acute  than  that  pos9eBsed 
by  any  part  of  the  skin.  Professor  £.  H.  Weber  has 
proved  this  bv  an  experiment  rNBUVB],  showing  that 
with  the  tip  of  the  tongue  two  bodies  may  be  perceived  to 
be  separate,  though  they  be  placed  so  close  to  each  other 
that  tney  are  felt  as  only  one  body  by  the  finger ;  and  the 
same  fact  may  be  observed  in. the  acuteness  with  which  a 
minute  body,  suoh  as  a  portion  of  hair,  is  felt  by  the 
tongue,  though  it  is  quite  imperceptible  to  the  finger. 
3,  The  gustatory,  glosso-pharyngial,  or  eighth  pair  of 
nerves,  of  which  a  considerable  part  is  distributed  in  the 
tongue,  are  probably  those  on  wnich  the  peculiar  sense  of 
taste  depends.  There  are  indeed  some  facts  which  it  is 
difficult  to  explain,  except  by  supposing  that  the  lingual 
branch  of  the  fifth  is  also  a  nerve  of  taste ;  but  on  the 
whole  it  is  more  probable  that  the  functions  of  the  two 
nerves  are  distinct,  and  that  the  fifth  is  in  the  tongue,  as 
it  is  in  eveiy  other  part  in  which  it  is  distributed,  a  nerve 
of  common  sensation,  and  the  glosso-pharyngeal  the  nerve 
of  taste.  The  numerous  facts  on  which  the  Question  has 
been  discussed  may  be  found  in  Miiller's '  Physiology,' 
in  Carpenter's  ♦  Physiology,'  and  in  Valentin's  essay  *  De 
Functionibus  Nervorum.'  The  best  experiments  are  those 
by  Panizza  and  Valentin,  both  of  whom  favour  the  opinion 
wtiich  is  here  expressed,  and  which  is  besides  corroborated 
by  a  majority  of  the  oases  in  which  the  tongue  has  been 
partially  paralysed,  and  by  the  fact  that  the  sense  of  taste 
IS  acute  at  the  back  of  the  tongue  and  the  soft  palate,  in 
which  the  glosso-phaiyn^eal  alone  is  distributed. 

Much  of  the  uncertainty  of  this  auestion  has  arisen 
ftom  the  difficulty  of  determining  wnen  a  substance  is 
merely  tasted  and  when  it  is  felt.  In  ordinary  eating  we 
confound  the  impressions  derived  at  once  ftom  smell,  taste, 
and  touch.  We  speak  of  the  taste  of  cinnamon-bark  and 
similar  aromatic  substances  as  if  it  was  a  simple  c|ualitv ; 
whereas  if  the  nostrils  be  closed  while  we  are  eating  the 
bark,  we  perceive  none  of  its  flavour  or  odour,  but  only  its 
hardness  and  toughness  by  the  sense  of  touch,  and  a 
burning  sensation,  which  is  also  probably  the  resiilt  of  an 
impression  produced  on  the  nerve  of  common  sensation  by 
the  essential  oil.  Many  similar  examples  will  present 
themselves  to  the  reader,  who,  with  a  little  reflection,  will 
easily  analyse  the  sensations  produced  by  most  of  the  sub- 
stances that  are  eaten  or  drunk. 

The  quality  by  which  substances  are  capable  of  exciting 
the  sensation  of  taste  is  altogether  unknown,  nor  has  even 
a  probable  hj^othesis  been  formed.  The  best  examples 
of  merely  sapid  substances  are  the  various  alkaline  and 
metallic  salts,  and  the  inodorous  bitters.  By  experiments 
with  these  the  sense  of  taste  is  found  to  be  subject  to 
many  of  the  same  rules  as  the  other  senses,  and  to  be 
especially  analogous  to  that  of  smell.  [Smxll.]  A  eertain 
force  of  application  of  the  stimulus  heightens  the  percep- 
tion of  it.  Men  instinctively  press  the  tongue  against  the 
roof  of  the  mouth  and  gmack  it,  to  obtain  a  clear  sense  of 
taste,  as  they  insmre  quickly  in  the  act  of  smelling.  Con- 
trast of  tastes  also  commonly  makes  that  which  is  last 
perceived  more  obvious,  as  the  eye  passing  firom  one 
colour  to  another,  or  the  nose  from  one  odour  to  another, 
perceives  each  in  succession  the  more  acutely ;  and  there 
are  subjective  sensations  of  taste,  as  there  are  of  sight  and 
hearing.  Such  are  those  produced  by  the  contact  of  two 
different  metals  with  each  other  and  with  the  tongue,  and 
those  which  are  perceived  in  various  diseases ;  but  the 
circumstances  on  which  they  depend  are  as  yet  unknown. 

TONIC.    [Analeptics.] 

TONNAGE  AND  POUNDAGE.    [Sotsidy.} 

TONNEINS.    [Lot  rr  Garonne.] 

TONNERRE.    [Yonnb.] 

TONNINGEN,  a  small  town  in  the  Dt^nish  duchy  pf 
Sohleswig,  is  situated  in  54"  20'  N,  lat.  and  8**  SCy  E.  long., 
near  tne  mouth  of  the  river  Eider.  Since  the  completion 
of  the  canal  of  Kiel  it  has  become  a  place  of  great  activity, 
being  the  harbour  at  the  western  extremity  of  the  canal, 
where  all  vessels  stop,  as  Kiel  is  for  the  eastern.  It  has  a 
Metty  convenient  harbour,  with  several  lyharfs,  and  is  de- 
fended by  thi-ee  batteries :  the  depth  of  the  water  in  the 


I 


harbour  is  twelve  feet,  and  many  vessels  from  the  Baltic  are 
laid  up  there  for  the  winter.  From  500  to  600  ships  come 
here  annually,  and  the  town  has  50  ships  of  its  own.  The  in- 
habitants, about  2500  in  number,  have  a  considerable  export 
trade  in  com  and  other  productions  of  the  country.  There 
nte  in  this  town  a  board  of  quarantine,  an  extensive  pubUo 
xnagazine,  and  a  royal  custom-house.  The  blockade  of  the 
Elbe  by  the  En^isn,  in  consequence  of  the  occupation  of 
Hanover  by  the  French,  gave  for  a  short  time  extraordinary 
importance  to  rdnningen,  by  making  it  the  channel  for  the 
immense  maritime  commerce  of  Hamburg,  all  goods  oon* 
signed  to  that  city  being  landed  at  Tonningen,  whence  they 
were  forwarded  by  land.  The  hundreds  of  waggons  from 
Tonningen  loaded  with  merchandise  which  crowded  all  the 
streets  of  Hamburg  both  day  and  night,  gave  that  city  an 
air  of  bustle  and  activity  which  it  never  had  before,  so 
that  unexperienced  persons  might  have  fancied  that  its 
commerce  had  all  on  a  sudden  been  considerably  in- 
creased. The  effect  of  this  state  of  things  on  Tonningen 
may  be  appreciated  from  the  fact  that  the  import  duties 
received  at  the  custom-house,  which  had  previously 
amounted  to  20,000  or  25,000  dollars,  rose  during  the 
blockade  of  the  Elbe  to  250,000  in  a  year. 

(Stein,  Geographiiches  Lexicon;  H.  E.  Lloyd,  Ham- 
burg.) 

TONQUIN,  or  TONKIN.    [China,  vol.  vii.,  p.  307.1 

TONQUIN  BgAN.    [Coumarouna.I 

TONSILS.  The  tonsils  are  two  complex  glands,  one  of 
which  lies  on  each  side  of  the  fauces,  between  the  arches- 
of  the  soft  palate.  They  are  of  an  elonnied  oval  form, 
and  each  is  comjposed  of  a  number  of  smaller  glands  aggre- 
gated together  in  one  mass,  and  usually  opening  by  several 
orifices  on  the  surface  of  the  mucous  membrane.  They 
form  a  oontinuous  layer  with  a  great  number  of  similar 
glands,  which  are  contained  m  the  substance  of  the  palate, 
in  the  root  of  the  tongue,  and  in  the  space  between  the 
tongue  and  the  epiglottis ;  and  with  these,  the  tonsils  form 
a  complete  ring  of  glandular  tissue  around  the  aperture  lead- 
ing from  the  mouth  to  the  pharynx.  Tlie  nature  of  the  fluid 
secreted  by  them  is  not  certainly  known.  It  bean  a  gene- 
ral resemblance  to  saliva,  and  probably  serves  chiefly  to 
lubricate  the  food  for  its  passage  from  the  mouth  to  the 
ktomach. 

The  tonsils  are  very  subject  to  inflammation.  In  its 
acute  form  this  disease  constitutes  the  most  frequent  kind 
of  sore-throat.  It  is  often  called  cynanche  ton^laris,  and 
may  be  distinguished  from  the  otner  kinds  by  the  tonsils 
being  enlarged  and  forming  bright  red  tumours  projecting 
from  the  sides  of  the  back  of  the  mouth.  Its  treatment  is 
the  same  as  that  of  the  other  varieties  of  acute  cynanche. 
[QuiNSY.J  Either  after  acute  inflammation,  or  independ- 
ently of  it,  the  tonsils  are  also  very  subject  to  a  chronic 
enlargement,  which  gives  rise  to  a  permanent  difficulty  of 
swallowing,  with  a  peculiar  nasal  tone  of  voice,  and  often 
considerable  dyspnoea.  With  the  last  symptom  there  is 
often  combined  a  peculiar  loud  snoring  during  sleep ;  and, 
in  children,  it  produces  a  deformity  of  the  chest  by  the 
elevation  and  increased  convexity  of  the  sternum,  which 
are  the  oonsequenee  of  the  habitually  increased  efforts  of 
inspiration.  This  disease  is  very  fVequent  in  scrofulous 
persons,  especially  during  childhood,  and  may  sometimes 
be  cured  by  attention  to  the  general  health,  and  by  the  use 
of  powerful  astringent  or  acid  gargles ;  but,  hi  general,  the 
({uicke^t  and  best  remedy  is  to  cut  off  the  prominent  por- 
tions of  the  tonsils,  an  operation  which  is  scarcely  painful, 
and  may  l)e  perfbrmed  either  with  a  blunt-pointed  knife, 
or  with  an  instrument  lately  invented,  called  a  guillotine. 
With  the  latter  the  enlarged  tonsil  is  first  passed  through 
a  ring,  then  fixed  by  a  needle  which  is  run  through  its 
centre,  and  lastly  is  cut  off  by  the  stroke  of  a  sharp  blade 
driven  through  its  base.  The  operation  seldom  neeos  to  l>e 
repeated;  the  wounded  surf^e  quickly  heals,  and  the 
toiisil  ceases  to  grow.  In  very  acute  oases  of  inflammation 
of  the  tonsils  abscesses  are  fk'cquently  formed  within  them. 
They  should  be  opened  early,  and  the  after-treatment  may 
be  similar  to  that  for  other  sore-throats.  The  tonsils  also 
usually  partake  of  the  inflammations  and  other  diseases, 
such  as  cancer,  syphilis,  the  local  affection  in  scarlet  fever, 
&<3.,  which  attack  the  adtacent  parts. 

TONSILS,  DISEASES  OF  THE.    [Quinsy.] 

TONSTALL,  or  TUNSTALL,  CUTHHERT,  was  born 
at  Hatchford,  in  Yorkshire,  in  1474  or  1475.    It  has  been  ' 
commonly  stated  that  he  was  a  natural  son  of  a  gentleman . 
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of  antient  family,  who,  according  to  one  account,  was  Sir 
Richard  Tonstall.  His  mother  is  said  to  have  been  a  lady 
of  the  Conyers  family.  It  has  been  doubted  however 
whether  there  be  any  foundation  for  this  story.  About 
1491  he  was  sent  to  the  university  of  Oxford,  where,  ac- 
cording to  some  authorities,  he  was  entered  a  student  of 
Baliol  College ;  but  the  plague  soon  drove  him  to  Cam- 
bridge, where  he  is  known  to  have  eventually  become  a 
fellow  of  King*s  Hall  (now  incorporated  with  Trinity  Col- 
lege). After  this  he  went  abroad  and  studied  at  Padua, 
and  having  there  taken  the  degree  of  doctor  of  laws,  re- 
turned to  England  with  the  highest  reputation  for  classical, 
legal,  and  scientifi c,  as  well  as  for  theological  learning.  His 
first  patron  was  Warham,  Archbishop  of  Canterbury,  who, 
in  1511,  made  him  his  vicar-general,  collated  him  to  the 
rectory  of  Harrow-on-the-Hill,  and  also  introduced  him  at 
court.  In  1514  he  was  promoted  to  a  prebend  in  the 
cathedral  of  Lincoln  ;  in  1515  he  was  admitted  archdeacon 
of  Chester ;  and  in  May,  1516,  he  was  appointed  master  of 
the  rolls,  an  office  at  this  date  often  held  by  clergymen. 
Towards  the  close  of  this  same  year  he  was  sent  to  Brussels 
as  cluef  commissioner  to  Charles,  the  young  king  of  Spain 
and  the  Low  Countries  (afterwards  the  emperor  Charles  v.), 
with  whom  he  concluded  two  treaties  of  alliance  and  com- 
merce ;  and  here  he  made  the  acquaintance  of  Erasmus, 
who  describes  him,  in  one  of  his  letters,  as  not  only  the  most 
eminent  Greek  and  Latin  scholar  among  his  countrymen, 
but  also  a  person  of  the  most  comprehensive  judgment  and 
the  nicest  taste,  and  withal  of  remarkable  modesty  and  the 
most  agreeable  and  cheerful  manners,  yet  without  going 
beyond  the  bounds  of  a  becoming  gravity.  Erasmus  adds 
that,  much  to  his  delight,  he  boarded  at  the  same  table 
with  Tonstall.  In  1517,  within  ten  days  after  his  return 
home,  he  was  sent  on  a  second  embassy  to  Charles.  In 
1519  he  was  collated  to  a  prebend  in  the  cathedral  of  York ; 
and  in  1521  to  another  in  that  of  Salisbury,  of  which  diocese 
he  was  also  at  the  same  time  elected  dean.  The  next  year 
he  was  promoted  to  the  bishopric  of  London :  his  conse- 
cration took  place  on  the  9th  of  October,  his  enthronization 
on  the  22nd.  He  now  resigned  his  office  of  master  of  the 
rolls ;  but  in  May,  1523,  he  was  introduced  into  the  govern- 
ment by  being  made  lord  privy  seal.  After  this  ne  was 
employed  in  various  diplomatic  missions :  having  been  sent 
to  Spain  on  an  embassy  to  the  emperor  in  1525 ;  having 
accompanied  Cardinal  Wolsey  in  his  embassy  to  France  in 
1527  ;  and  having  along  with  Sir  Thomas  More  represented 
the  English  king  at  the  negotiation  bf  the  treaty  of  Cam- 
bray  in  1529.  At  Antwerp,  on  his  return  from  Cambray, 
Tonstall,  as  the  story  is  related  by  the  old  chronicler  Hall, 
purchased  from  an  English  merchant  named  Packington 
all  the  copies  that  remained  unsold  of  Tyndal's  translation 
of  the  New  Testament,  and  bringing  them  home  with  him, 
made  a  bonfire  of  them  in  Cheapside — ^the  effect  of  which 
was  to  enable  Tyndal  to  publish  next  year  a  second  and 
more  correct  edition  with  the  bishop  s  money.  In  1530 
Tonstall  was  translated  to  the  bishopric  of  Durham ;  and 
now,  or  soon  after  this,  be  appears  to  have  resigned  the 
privy  seal.  In  the  religious  changes  that  now  began  to  be 
enforced  by  the  royal  authority,  his  mild  and  compliant 
temper  carried  him  nearly  as  far  as  Henry  himself  went : 
he  supported  the  divorce  of  Queen  Catherine  (although  it 
has  been  supposed  that  he  latterly  somewhat  changed  his 
opinion  on  that  question) ;  he  preached  and  wrote  in  favour 
of  the  king's  assumption  of  ecclesiastical  supremacy ;  and, 
along  with  Heath,  bishop  of  Rochester,  he  revised  the 
English  translation  of  the  Bible  which  was  published  by 
authority  in  1541.  But,  from  habit,  conscientious  belief, 
or  love  of  quiet,  he  appears  to  have  retained  to  the  last  an 
attachment  to  most  of  the  doctrinal  theology  of  the  antient 
church.  Yet.  like  the  generality  of  the  other  bishops,  he 
acquiesced  in  the  additional  innovations  of  all  kinds  that 
were  made  in  religion  on  the  accession  of  Edward  VI.,  in 
1547 ;  and  accordingly' he  not  only  preserved  his  seat  in 
the  privy  council,  but  was  dso  maae  a  member  of  the 
king's  council  in  the  north.  In  May,  1551,  however, 
he  was  accused  before  the  council  of  being  privy  to  the 
design  of  an  insurrection  in  the  north;  upon  which 
he  was  in  the  first  instance  commanded  to  keep  his 
house ;  and  afterwards,  on  a  letter  in  his  handwriting, 
deemed  to  be  confirmatory  of  the  charge,  being  found 
among  the  papers  of  the  Duke  of  Somerset,  which  were 
seized  in  December  of  that  year,  he  was  committed  to  the 
Tower,  and  a  bill  waa  brought  into  the  House  of  Lords  to 


deprive  him  of  his  bishopric.  But,  although  the  bill  was 
passed  by  that  house,  all  the  influence  of  the  new  head  of 
the  government,  the  Duke  of  Northumberland,  proved 
insufficient  to  satisfy  the  objections  of  the  Commons,  and 
they  refused  to  proceed  with  it.  The  precise  nature  of 
the  charge  is  not  known ;  and  it  seems  highly  impro- 
bable, from  Tonstall's  character,  that  he  should  have 
involved  himself  in  any  insurrectionary  or  other  trea- 
sonable scheme.  In  the  Lords  the  bill  was  strongly 
opposed  by  Cranmer,  who  '  spoke  so  freely  against  it,* 
says  Burnet,  '  that  the  Duke  of  Northumberland  and 
he  were  never  after  that  in  friendship  togjether.'  The 
duke  however  was  not  to  be  cheated  of  his  prey:  the 
parliament  was  dissolved  in  April,  1552 ;  but  on  the  2lst 
of  September  thereafter  a  commission  was  issued  to  the 
chief  justice  of  l^e  King^s  Bench  and  seven  others,  em- 
powering them  to  call  Tonstall  before  them,  to  examine  him 
touching  all  manner  of  conspiracies,  &c.,  and,  if  they  found 
him  guilty,  to  deprive  him  of  his  bishopric ;  and  by  this 
tribunal  he  was  in  fact  deprived  on  the  14th  of  October. 

He  remained  a  prisoner  in  the  Tower  for  the  remainder 
of  King  Edward's  reign ;  and  the  bishopric  of  Durham 
having  been  dissolved  by  act  of  parliament,  in  April,  1553, 
Northumberland  obtained  a  grant  of  the  greater  part  of  its 
jurisdiction  and  revenues,  with  the  title  and  aignity  of 
Count  Palatine.  In  a  few  months  however  the  accession 
of  Mary  again  changed  everything ;  and  Tonstall,  released 
from  prison,  was  reinstated  in  his  bidiopric,  which  the 
queen  erected  anew  by  letters-patent.  His  own  sufferings 
had  not  given  Tonstall  any  taste  for  persecution ;  and  he 
principally  distinguished  himself  throughout  this  reign  by 
the  moderation  of  his  conduct  and  the  aversion  he  showed 
to  the  violent  courses  urged  by  the  court  and  followed  with 
little  reluctance  by  most  of  his  right  reverend  brethren. 
No  burnings  of  heretics  took  plfloe  in  his  diocese ;  and, 
suspected  on  this  account  to  be  naif  a  Protestant  at  heart, 
he  lived  under  a  cloud  in  so  far  as  redded  the  favour  of 
the  court.  Nevertheless  when  Elizabeth  came  to  the 
throne  he  refused  to  take  the  oath  of  supremacy ;  and  he 
was  deprived  on  that  account,  in  July,  1559.  Being  com- 
mitted to  the  charge  of  his  friend  Parker;  already  nomi- 
nated, though  not  admitted,  archbishop  of  Canterbury,  and 
in  possession  of  Lambeth,  Tonstall  Mived  there,'  says 
Lloyd  (in  his  *  State  Worthies '),  '  in  sweet  chambers,  warm 
bed!s,  by  warm  fires,  with  plentiful  and  wholesome  diet, 
at  the  archbishop  s  own  table  ;  differing  nothing  from  his 
foimer  grandeur,  save  that  that  was  at  his  own  charges,  and 
this  at  another's ;  and  that  he  had  not  his  former  suite  of 
superfluous  servantfi — that  long  train,  that  doth  not  warm, 
but  weary  the  wearer  thereof.'  Tonstall  only  ei\joyed 
Parker's  hospitality  for  a  few  months :  he  died  on  the  18th 
of  November,  1559. 

The  character  of  Tonstall  may  be  collected  from  this 
sketch  of  his  history.  He  will  scarcely  be  allowed  the 
credit  of  principle  by  the  more  severe  class  of  mo- 
ralists ;  but  although  not  made  to  be  a  martyr,  he  had 
evidently  many  excellent  moral  qualities.  Intellectually 
he  was  rated  very  high  in  his  own  day :  Erasmus,  More, 
Warham,  Cranmer,  and  Parker  were  all  among  his  ad- 
mirers and  attached  friends.  Besides  various  scattered 
letters,  speeches,  and  other  short  compositions,  some  in 
print,  some  in  manuscript,  for  a  list  of  which  we  must  refer 
to  the  'Biographia  Britannica,'  Bishop  Tonstall  is  the 
author  of  the  following  works,  published  by  himself: — 
1,  *ln  I^udem  Matrimonii, '  &c.  (a  Latin  Oration  pro- 
nounced at  the  betrothment  of  the  Princess  Manr  and 
Francis,  eldest  son  of  the  king  of  France),  4to.,  Lond., 
1518 ;  2,  *  De  Arte  Supputandi  Libri  Quatuor'  (a  treatise 
on  Arithmetic),  4to.,  Lond.,  1522,  and  frequently  re- 
printed at  Paris,  Strasburg,  and  elsewhere  on  the  Con- 
tinent, as  well  as  in  England.  The  writer  of  *  Notices  of 
English  Mathematical  and  Astronomical  Writers  between 
the  Norman  Conquest  and  the  year  1600,'  in  the  *  Com- 
panion to  the  Almanac  for  1837,*  says,  *  In  point  of  sim- 
plicity this  work  stands  alone  in  its  a^e,  and  is  perfectly 
free  mm  all  the  extraneous  matter  which  was  often  intro- 
duced into  the  scientific  works  of  the  day.'  3,  A  Sermon 
preached  on  Palm-Sunday,  1538,  before  King  Henry  VIII. 
on  Philippians,  ii.  5-12  (in  support  of  the  royal  su- 
premacy), 4to.,  Lond.,  1539,  and  t^ain  1633 :  4,  *  De  Ve- 
ritate  Corporis  et  Sanguinis  Domini  Nostri  Jesu  Christi  in 
Eucharistia'  (in  defence  of  Transubstantiation),  4to.,  Paris, 
1554 ;  5,  '  Compendium  et  Synopsis,'  &c.,  an  abridgment 
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of  Aristotle'g  Ethics,  8vo.,  Paris,  1554;  6,  *  Contra  Impios 
Blasphematores,'  &c.,  a  defence  of  Predestination,  4to., 
Antwerp,  1555 ;  7,  •  Godly  and  Devout  Prayers  in  English 
and  Latin.'  8vo.,  1568. 

TONSURE  (from  the  Latin,  iondere,  *to  clip')  is  the 
name  given  to  a  distinguishing  mark  of  the  clergy  of  the 
Roman  Catholic  church,  formed  by  cutting  off  a  portion 
of  the  hair  from  the  head.  Mention  is  made  of  polled  or 
shaven  crowns  in  connection  with  the  clerical  character  in 
tlie  earliest  ages  of  the  church ;  but  it  seems  to  be  clear 
that  this  has  nothing  to  do  with  the  modern  tonsure :  the 
practice  of  shaving  the  head  or  wearing  the  hair  too  short 
IS  in  fact  condemned  in  priests  by  Jerome  and  others  of  the 
Fathers.  (Bingham's  Orieines  Ecclesiasticae^  b.  vi.,  c.  iv., 
8.  16.)  What  IS  now  called  the  tonsure  was  probably  in- 
troduced not  earlier  than  the  latter  part  of  the  fifth  cen- 
tury. Various  explanations  of  its  mystical  meaning  have 
been  proposed :  one  theory  is,  that  it  is  a  sign  of  adoption 
by  the  church ;  another,  that  it  is  intended  to  symbolize  the 
clerical  subjection  and  obedience ;  another,  that  it  is  a  me- 
morial of  the  Saviour's  crown  of  thorns,  &c.  According  to 
the  existing  and  long-established  practice,  the  tonsure  is 
Ibrmed  by  clipping  away  the  hair  from  a  circular  space  on 
the  back  of  the  head.  The  application  of  the  scissors  by 
the  bishop  to  remove  the  first  tuft  is  the  initiatory  rite  by 
which  nersons  are  received  into  the  dericd  oi-der.  Of 
course  the  clerical  crown,  as  it  is  called,  must  be  preserved 
by  repeated  trimming  when  necessary ;  and  the  practice, 
we  believe,  is  to  enlarge  it  as  the  wearer  rises  in  eccle- 
siastical station  and  dignity.  The  present  however  was 
not  the  universal  form  of  the  tonsure  in  former  times. 
When  the  missionaries  who  had  come  over  to  Britain  from 
Rome  encountered  in  the  seventh  century  the  Scottish  and 
Irish  priests,  they  were  horrified  by  observing  that  instead 
of  a  circular  tonsure  on  the  occiput,  they  were  distin- 
guished by  a  tonsure  in  the  shape  of  a  crescent  on  the 
forehead.  The  Roman  missionaries  asserted  that  this  was 
the  sort  of  tonsure  worn  by  Simon  Magus  and  his  disciples. 
The  true  form  of  the  tonsure  and  the  proper  mode  of  cal- 
culating Easter  were  the  chief  subjects  of  theological  con- 
troveray  in  this  island  in  the  latter  part  of  the  seventh  and 
the  beginniM  of  the  eighth  centuries. 

TONTINE,  a  species  of  life  annuity,  so  called  from 
Lorenzo  Tonti,  a  Neapolitan,  with  whom  the  scheme  ori- 
ginated, and  who  introduced  it  into  France,  where  the 
first  tontine  was  opened  in  1653.  The  subscribers  were 
divided  into  ten  classes,  according  to  their  ages,  or  were 
allowed  to  appoint  nominees,  who  were  so  divided,  and  a 
proportionate  annuity  being  assigned  to  each  class,  those 
who  lived  longest  had  the  benefit  of  their  survivorship,  by 
the  whole  annuity  being  divided  amongst  the  diminished 
number.  The  terms  of  this  tontine  ma^  be  seen  in  the 
French  <  Encyclopedic'  ('Finance'  division,  vol.  iii.,  p. 
704).  In  1689  a  second  tontine  was  opened  in  France. 
The  last  survivor  was  a  widow,  who,  at  the  period  of  her 
death,  at  the  age  of  96,  enjoyed  an  income  of  73,500  livres 
for  her  original  subscription  of  300  livres.  The  last  Fi'ench 
tontine  was  opened  in  1759.  They  had  been  found  very 
onerous,  and  in  1763  the  Council  of  State  determined  that 
this  sort  of  financial  operation  should  not  be  again  adopted. 
Tontines  have  seldom  been  resorted  to  in  England  as  a 
measure  of  finance.  The  last  for  which  the  government 
opened  subscriptions  was  in  1789.  The  terms  may  be  seen 
in  Hamilton's  '  Hist.  Public  Revenue,'  p.  210.  There 
have  been  numerous  private  tontines  in  this  country. 
Hamilton  remarks  (p.  61)  that  *  Tontines  seem  adapted  to 
the  passions  of  human  nature,  from  the  hope  every  man 
entertains  of  longevity,  and  the  desire  of  ease  and  affluence 
in  old  age ;  and  they  are  beneficial  to  the  public,  as  afford- 
ing a  discharge  of  the  debt,  although  a  distant  one,  without 
any  payment.'  Some  payments,  on  account  of  subscribers 
to  English  and  Irish  tontines,  remain  still  a  small  charge 
upon  the  public  debt. 

TOOKE,  JOHN  HORNE,  was  the  son  of  John  Home, 
a  poulterer  in  Newport-street,  Westminster,  where  he  was 
bom  on  the  ^th  of  June,  1736.  The  name  of  Tooke  he 
assumed  afterwards  for  reasons  mentioned  below.  He  was 
educated  at  Westminster  and  Eton  schools,  at  the  former 
of  which  he  remained  two,  and  at  the  latter  five  years. 
In  1755  he  went  to  St.  John's  College,  Cambridge,  and 
took  his  degree  of  B.A.  in  1758.  After  leaving  Cam- 
bridge he  officiated  for  a  short  time  as  usher  in  a  school  at 
Blackheath,  and  in  1760  took  deacon's  orders,  and  obtained 
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a  curacy  in  Kent.  He  entered  the  church  through  the 
wishes  of  his  father,  but  against  his  own  inclinations.  He 
had  wished  himself  to  study  for  the  bar,  and  with  this  view 
had  entered  his  name  at  the  Inner  Temple  in  1756.  In  1760 
he  received  priest's  orders ;  and  in  the  course  of  the  same 
year  was  inducted  to  the  chapelry  of  New  Brentford,  which 
his  father  had  purchased  for  nim.  He  was  however  never 
happy  in  discharging  the  duties  of  his  profession,  and 
gladly  embraced  the  opportunity  of  leaving  New  Brent- 
ford lor  more  than  a  year  upon  two  different  occasions,  in 
order  to  travel  on  the  Continent  as  tutor  to  the  sons  of 
gentlemen  in  his  neighbourhood.  What  he  thought  of  his 
profession  may  be  seen  from  a  letter  of  his  to  Wilkes, 
whose  acquaintance  he  made  in  Paris  in  1765,  and  to 
whom  he  thus  writes :  •  You  are  now  entering  into  corre- 
spondence with  a  parson,  and  I  am  greatly  apprehensive 
lest  that  title  should  disgust ;  but  give  me  leave  to  assure 
you,  I  am  not  ordained  a  hypocrite.  It  is  true  I  have  suf- 
fered the  'infectious  hand  of  a  bishop  to  be  waved  over 
me  ;  whose  imposition,  like  the  sop  given  to  Judas,  is  only 
a  signal  for  the  devil  to  enter.  I  hope  I  have  escaped  the 
contagion  ;  and,  if  I  have  not,  if  you  should  at  any  time 
discover  the  black  spot  under  the  tongue,  pray  kindly 
assist  me  to  conquer  the  prejudices  of  education  and  pro- 
fession.] 

On  his  second  return  from  the  Continent  in  1767,  Home 
took  an  active  part  in  the  political  contests  of  the  day, 
and  it  was  greatly  owing  to  nis  exertions  that  Wilkes  was 
returned  as  member  for  the  county  of  Middlesex  in  1768- 
Home's  opposition  to  the  ministry  was  unceasing,  and 
he  soon  became  one  of  the  most  popular  men  of  the  day. 
He  was  the  founder  of  the  *•  Society  for  supporting  the  Bill 
of  Rights,'  in  1769,  in  which  he  was  closely  associated  with 
Wilkes ;  but  in  the  following  year  a  quarrel  took  place 
between  them,  which  led  to  an  angry  ^per  war,  in  conse- 
quence of  which  Home  lost  much  of  his  popularity. 

In  1771  he  took  his  degree  of  M.A.,  which  was  granted 
to  him,  notwithstanding  the  opposition  of  many  of  the 
members  of  the  university,  and  amon^  others  of  ur.  Paley. 
His  quarrel  with  Wilkes  drew  upon  him  in  the  same  year 
the  attack  of  Junius,  whom  he  answered  with  considerable 
success.  ' 

His  occupations  were  now  so  entirely  opposed  to  the 
clerical  profession,  and  his  dislike  to  it  had  become  so 
great,  that  he  resigned  bis  living  in  1773  with  the  view  of 
studying  for  the  bar.  That  he  might  not  want  the  means 
of  doing  so,  four  of  his  friends  presented  him  with  joint 
bonds  to  the  amount  of  400/.  a  year,  which  were  to  con- 
tinue in  force  till  he  was  called  to  the  bar.  While  pro- 
secuting his  legal  studies,  he  afforded  great  assistance  to 
Mr.  William  Tooke,  an  old  friend  of  his,  in  resisting  an 
inclosure  bill,  which  would  have  greatly  deteriorated  the 
value  of  some  property  which  Tooke  had  purchased  at 
Purley,  near  Godstone  in  Surrey.  In  return  for  his  services 
Mr.  William  Tooke  made  him  his  heir ;  and  it  was  upon 
this  occasion  or  shortly  afterwards  that  he  assumed  the 
name  of  Tooke,  by  which  he  is  commonly  known. 

On  the  breaking  out  of  the  American  War,  Tooke  vehe- 
mently attacked  tne  conduct  of  the  ministry,  and  opened 
a  subscription  for  the  widows  and  orphans  of  the  Ameri- 
cans, *  murdered,'  as  he  said, '  by  the  king's  troops  at  Lex- 
ington and  Concord.'  The  ministry  prosecuted  him  for  a  libel 
in  1777 ;  he  was  found  guilty,  condemned  to  pay  a  fine  of 
200/.,  and  to  be  imprisoned  for  twelve  months.  While  in 
prison  he  published  his  letter  to  Mr.  Dunning,  wliich  is 
occupied  with  a  critical  examination  of  the  case  of  *  The 
King  and  Lawley,'  which  had  been  quoted  as  a  precedent 
a^nst  him  in  his  trial :  this  examina,tion  leads  him  to  ex- 
plain the  conjunctions  and  prepositions  of  the  English 
language.  This  letter  formed  the  basis  of  a  considerable 
part  of  the  first  volume  of  the  « Diversions  of  Puriey.' 

Shortly  after  his  release  from  prison,  he  applied  in  1779 
to  be  called  to  the  bar,  but  he  was  rejected  by  the  benchers 
on  the  ground  of  his  being  a  clergyman.  This  blighted 
all  his  prospects  in  life,  and  he  soon  afterwards  retired 
from  London  to  a  farm  in  Huntingdonshire.  He  had  how- 
ever previously  published,  in  conjunction  with  Dr.  Price,  a 
Samphlet  against  the  American  War,  entitled  *  Facts '  ad- 
ressed  to  the  landholders,  stockholders.  Sec.  of  Great 
Britain.  Tooke  did  not  remain  long  in  Huntingdonshire, 
and  on  his  return  to  London  he  took  an  active  part  in 
advocating  the  cause  of  parliamentary  reform,  which 
Mr.  Pitt    then    espoused.      He  published  a    letter  in 
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tavour  of  it  in  1782,  addressed  to  his  friend  Mr.  Dunning, 
then  Lord  Ashburton.  He  continued  to  advocate  Mr. 
Pitt's  party  steadily  for  some  years,  and  when  Mr.  Fox 
came  into  power  by  the  coalition  ministry,  as  it  was  called, 
he  published  his  celebrated  ♦  Two  Pairs  of  Portraits,'  1788, 
in  which  he  contrasts  the  character  and  conduct  of  Lord 
Chatham  and  Lord  Holland,  and  of  Mr.  Pitt  and  Mr.  Fox 
respectively.  Two  years  previously  to  this  he  published 
the  first  volume  of  his  *  Bvia  nnpoivrof*  or  the  '  Diver- 
sions of  Purley,'  in  octavo,  the  latter  of  which  names  was 
given  to  the  work  in  compliment  to  the  residence  of  his 
friend  Mr.  William  Tooke. 

In  1790  Tooke  became  a  candidate  to  represent  the  city 
of  Westminster  in  parliament ;  and  though  he  spent  nothing 
upon  the  contest,  he  polled  nearly  1700  votes.  In  1794  he 
was  arrested  on  a  charge  of  high  treason,  mainly  as  it 
appears  on  account  of  his  connection  with  the  *  Constitu- 
tional Society.*  Nothing  however  of  a  treasonable  nature 
could  be  proved  against  him,  and  he  was  accordingly  ac- 

nted  after  a  triS  which  lasted  six  days,  during  which  he 
nguished  himself  by  his  calmness,  intrepidity,  and 
presence  of  mind.  His  domestic  affairs  having  become 
very  much  embarrassed,  his  friends  came  forward  to  his  as- 
sistance and  settled  on  him  a  pension  of  600/.  a  year.  In 
1796  he  again  offered  himself  as  a  candidate  for  Westmin- 
ster, and  polled  on  this  occasion  upwards  of  2800  votes. 
His  desire  of  obtaining  a  seat  in  parliament  was  at  length 
gratifi.ed,  though  not  exactly  in  a  way  which  best  accorded 
with  the  principles  of  a  person  who  had  been  such  a 
strenuous  advocate  of  parliamentary  reform.  He  was  re- 
turned in  1801  for  the  borough  of  Old  Sarum  by  Lord 
Cameiford.  He  retained  his  seat  till  the  dissolution  of 
parliament  in  the  following  year,  but  was  disquahfied 
itom  sitting  again  in  consequence  of  an  act  of  parliament, 
which  was  passed  while  he  was  in  the  house,  enacting  that 
in  future  no  one  in  priest's  orders  should  be  a  member  of 
the  House  of  Commons. 

Mr.  Tooke  now  retired  into  private  life,  and  passed  the 
remainder  of  his  life  at  Wimbledon,  where  he  had  already 
resided  for  many  years.  He  had  published  a  second  edi- 
tion of  the  *  Diversions  of  Purley '  in  1798,  in  one  volume, 
quarto,  and  this  was  now  followed  by  the  second  volume  in 
1805.  He  died  on  the  18th  of  March,  1812,  in  the  77th 
year  of  his  age.  He  was  never  married,  but  had  several 
illegitimate  children,  to  one  of  whom  he  left  his  property. 

Mr.  Tooke  was  a  man  of  great  powers  and  consider- 
able attainments.  He  was  well  read  in  English,  French, 
and  Italian  Hterature,  possessed  a  tolerable  knowledge  of 
Latin  and  Greek,  and  had  studied  Anglo-Saxon  with  some 
diligence.  In  private  he  was  much  beloved,  and  his 
conversational  powers  are  particularly  celebrated  by  all  who 
knew  him.  He  is  however  principally  known  in  the 
pesent  day  by  the  *  Diversions  of  Purley,'  a  work  which 
has  exercised  con^erable  influence  upon  almost  all  works 
on  the  English  language  published  since  its  appearance.  It 
is  written  m  the  form  of  a  dialogue :  the  principal  speakers 
in  the  first  volume  are  Mr.  Tooke  himself,  and  his  friend 
Dr.  Beadon,  the  Master  of  Jesus  College,  Cambridge ;  Mr. 
William  Tooke  is  occasionally  admitted  to  take  pari;  in  the 
dialogue :  in  the  second  volume  the  only  speakers  are  the 
author  and  Sir  Francis  Burdett.  The  first  volume  is  divided 
into  ten  chapters :  the  first  treats  *  Of  the  Division  and 
Distribution  of  Language ;'  the  second  contains  *  Some  Con- 
siderations of  Mr.  Locke's  Essay  on  the  Human  Understand- 
ing ;'  the  third  treats  '  Of  the  Parts  of  Speech,'  in  which  all 
words  necessary  for  the  great  purposes  of  speech  are  re- 
solved into  *  words  necessary  for  the  communication  of  our 
thoughts,'  and  *  abbreviations  employed  for  the  sake  of 
dispatch ;  *  in  respect  to  the  former  we  are  told  that  in 
English  and  in  all  languages  there  are  only  two  sets  of 
words  necessary  for  the  communication  of  our  thoughts, 
and  that  these  are  nouns  and  verbs.  The  fourth  chapter 
treats  *  Of  the  Noun.'  and  the  fifth  *  Of  the  Article  and  In- 
terjection.' The  substance  of  the  three  next  chapters,  *■  On 
the  word  That,'  'Of  Conjunctions,'  and  *  Etymology  of 
English  Conjunctions,*  had  been  previously  given  in  the 
letter  to  Mr.  Dunning.  The  tenth  chapter  speaks  *  Of  Ad- 
verbs.' In  the  second  volume,  the  first  chapter  treats  •  Of 
the  Rights  of  Man ;'  the  second,  third,  fourth,  and  fifth,  *  Of 
Abstraction ;'  and  the  sixth,  seventh,  and  eighth,  *  Of  Ad- 
jectives and  Participles.'  It  is  impossible  to  read  this  work 
without  deriving  information  from  it.  It  contains  many 
happy  explanations  and  conjectures,  but  the  young  student 


cannot  be  cautioned  too  strongly  against  receiving  all  the 
conclusions  of  the  author.  The  great  fault  of  the  book  is  the 
love  of  hypothesis,  and  the  absence  to  a  great  extent  of 
that  historical  mode  of  investigation  withwit  whidi  ety- 
mological studies  are  worse  than  useless.  A  useful  edition 
of  the  work  has  been  published  by  Richard  Taylor,  with 
notes,  London,  1840. 

(Stevens's  Life  of  Tooke.) 

TOOKE,  REV.  WILLIAM,  F.R.S.,  was  bom  on  the 
18th  of  January,  1744,  and  educated  at  a  private  academy 
at  Islington,  kept  by  Mr.  Shield,  where  he  had  for  school- 
fellows the  indefatigable  and  amiable  antiquarian  Mr.  John 
Nichols,  and  Dr.  Ed.  Gray  of  the  Briti^  Museum,  See. 
R.  S.,  with  each  of  whom  he  kept  up  a  cordial  intimacy 
during  their  lives.  He  was  ordained  a  clerg3rman  of  the 
church  of  England  in  1771,  by  the  then  bishop  oi  London, 
and  shortly  afterwards  obtained  the  situation  of  minister  of 
the  English  church  at  Cronstadt,  the  naval  arsenal  and 
commercial  port  of  St.  Petersburg.  In  1774  he  was  ap- 
pointed chaplain  to  the  factory  of  the  Russia  Company  at 
St.  Petersburg,  in  which  situation  he  remained  for  eighteen 
years.  He  often  preached  in  the  chapel  of  the  French  Pro- 
testants at  St.  Petersburg  in  the  French  language,  of  which 
he  was  a  complete  master ;  and  after  his  return  to  London 
he  preached  on  several  occasions  in  that  language  on  be- 
half of  the  French  Protestant  School  and  Workhouse  in 
London.  He  returned  to  England  in  1792,  in  consequence 
of  succeeding  to  a  considerable  property  by  the  death  of  a 
maternal  uncle,  which  enabled  him  to  dispense  with  all 
professional  exertion.  He  died  in  London,  November  17, 
1820,  in  his  seventy-seventh  year,  much  esteemed  by  a 
large  circle  of  literary  friends.  By  his  wife  Elizabeth, 
daughter  of  Thomas  Eyton,  Esq.,  of  Llangynhavil  in  Den- 
bighshire, he  had  a  daughter  and  two  sons,  who  survived 
him._ 

Mr.  Tooke  was  the  author  of  several  works,  of  which  the 
most  important  are  those  relating  to  Russia,  namely,  a 
'  Life  of  Catherine  II.,'  3  vols.  8vo. ;  *  A  View  of  the  Rus- 
sian Empire,'  3  vols. ;  and  *  A  History  of  Russia,  from  the 
Foundation  of  the  Empire  to  the  Accession  of  Catherine 
II.'  Mr.  Tooke  was  also  a  joint  editor  with  Archdeacon 
Nares  and  Mr.  Beloe,  of  the  '  General  Biographical  Dic- 
tionary,* in  15  vols.  8vo.,  1798 ;  his  portion  of  the  work 
was  the  first  five  volumes.  Besides  this  he  published,  early 
in  life,  *  Othniel  and  Achsah,'  an  Oriental  tale  from  the 
Chaldee,  in  2  vols.,  and  long  afterwards  four  volumes 
of  miscellaneous  essays  under  the  titles  of  '  Varieties  of 
Literature,'  and  '  Selections  from  various  Foreign  Literary 
Journals.'  He  translated  Zollikofer  a  sermons  from  the 
German,  in  10  vols.  8vo.,  and  Lucian's  works,  in  2  vols. 
4to.,  with  the  notes  of  Wieland.  The  Lucian  however  is 
not  a  translation  from  the  original  Greek,  but  from  Wie- 
land's  version ;  and  where  the  latter  did  not  give  the  mean- 
ing of  the  Greek,  recourse  was  had  to  the  onginsd. 

(Nichols's  Literary  Anecdotes;  and  Gentletnan's  Maga- 
zine for  May,  1816;  November,  1820;  and  December, 
1839.) 

TOON-WOOD  is  extensively  employed  in  India  for 
making  furniture  and  cabinet-work.  It  is  sometimes  called 
Indian  mahogany,  and  sometimes  Indian  cedar.  It  is  of  a 
reddish-brown  colour  and  rather  coarse-grained.  The  tree 
has  been  named  Cedrela  Toona  by  botanists,  and  is  sup- 
posed to  be  the  same  which  yields  the  so-called,  cedar- 
wood  of  New  South  Wales,  which  is  also  red  in  colour 
and  coarse-grained.  These  somewhat  resemble  what  is 
called  Havannah  or  Barbadoes  cedar,  which  is  the  wood  of 
another  species  of  the  same  genus— the  Cedrela  odorata  of 
Linnaeus.  This  wood  is  imported  in  considerable  quanti- 
ties from  the  island  of  Cuba,  and  is  often  used  for  the  in- 
sides  of  drawers  and  wardrobes.  The  cigar-boxes  from 
Havannah  are  said  to  be  made  of  this  kind  of  cedar. 

The  genus  Cedrela  ha^  been  so  named  fix)ra  Cedrua,  and 
belong  to  the  natural  family  of  CedrelacesB,  which  is 
sometimes  considered  only  a  tribe  of  Meliaceae.  Many  of 
the  Cedrelacew  are  remarkable  for  the  excellence  of  the 
timber  which  they  yield,  as,  for  instance,  the  mahogany, 
the  satin-wood,  and  the  chikrasee  of  India.  Many  of  the 
species  are  remarkable  for  their  bitterness  and  astringency, 
and  hence  several  are  employed  as  stomachics  and  febri- 
fuges ;  as  Khaya  Senegalensis,  on  the  banks  of  the  Gambia ; 
Seymida  febrifuga,  in  India;  and  Cedrela  febrifuga  in 
Java,  as  well  as  C.  toona  in  India. 

TOONGOOSES.    [Siberia.] 
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TOORBUT.    [Persia.] 

TOORINSK.     [Siberia.] 

T00R8HISH.     [Persia.] 

TOPAZ  occurs  massive,  in  imbedded  and  rounded  crystals. 
Primary  form  a  right  rhombic  prism.  Cleavage  easy, 
parallel  to  the  base  of  the  primary  form,  more  difficult  in 
the  direction  of  its  latei-al  faces.  Structure  lamellar  at 
right  angles  to  the  axis  of  the  prism.  Fracture  uneven, 
slightly  conchoidal.  Hardness  :  scratches  quartz.  Elec- 
tricity—positive by  friction;  those  crystals  which  possess 
di£Perent  faces  of  crystallization  at  opposite  ends,  acquire 
different  kinds  of  electricity  at  the  two  extremities  when 
heated.  Colour;  white,  yellow,  bluish,  and  greenish. 
Lustre  vitreous,  transparent,  translucent.  Specific  gravity 
3*499.  Fragments  exposed  to  heat  emit  a  olue,  green,  or 
yellowish  phosphoric  light.  By  the  blow-pipe  on  charcoal 
does  not  fuse,  out  witK  borax  it  melts  into  a  transparent 
glass.  Topazes  occur  generally  in  primitive  rocks,  and  in 
iuany  parts  of  the  wond,  as  Cornwall,  Scotland,  Saxony, 
Siberia,  Brazil,  &c.  &c. 

The  following  analyses  have  been  given  of  this  mineral : 
(1)  Saxon  topaz  by  Klaproth,  (2)  Brazilian  topaz  by  Kla- 

Sroth,  (3)  Saxon  topaz  by  Berzelius,  (4)  Brazilian  topaz  by 
ierzelius : — 

(1)         (2)  (3)  (4) 

Silica     .      .      .     a5        44-5        34-24  3401 

Alumina      .     .     rj9        47*5        57*45  58-38 

Fluoric  acid     .       5  70  7*75  7*79 

Oxide  of  iron   ...  0-5 


99        99-5        99-44        100-18 

TbPLITZ.     [Tkplitz.] 

TOPOGRAPHY  (from  the  Greek  Toiroy^afj>ia,  which  is 
from  roTTcc,  *  a  place,'  and  yp40,«v,  •  describe ').  Perhajw 
the  nearest  corresponding  combination  of  English  words 
would  be  'place-description.*  Tlie  word  Topography  is 
limited  by  usage  to  the  description  of  cities,  towns,  villages, 
castles,  churches,  and  other  artificial  structures,  including 
notices  of  everything  belonging  to  the  places  or  connected 
with  them ;  for  instance,  not  only  the  site,  construction  of 
the  streets,  public  buildings,  &c.  of  cities  and  towns,  but 
the  number  of  inhabitants,  trade,  history,  and  so  forth. 
The  word  occurs  in  the  Greek  writers.  Cicero  {ad  Attic. ^ 
i.  13)  uses  Topothesy  {Toiro9i<rid)  as  synonymous  vnih 
topography,  though  topothesy  should  nave  a  diflPerent 
meaning.  (See  an  *  Essay  on  the  Study  of  Geography,* 
by  George  Long,  in  the  Schoolmaster^  vol.  ii.)  In  the 
Greek  *  topography '  has  a  wider  meaning  than  it  has  with 
us.  But  a  aescription  of  a  given  place,  with  reference  to  its 
physical  character,  hardly  comes  within  our  notion  of  a 
topographical  description,  which  is  generally,  at  least, 
limited  as  above  stated. 

TOPSHAM.     [DEyoNSHiRE.] 

TORBAY.     [DKvoNsniRK.] 

TORCELLO.     [Venice.] 

TORDENSKIOlD,  Vice-Admiral  in  the  Danish  navy. 
His  name  was  Peter  Wessel  before  he  was  ennobled  by 
King  Frederick  IV.  Born  on  the  28th  October,  1691,  at 
Trondhieni  in  Norway,  of  obscura  parents,  he  was  at  an 
early  age  bound  apprentice  to  a  barber,  but  his  strong  de- 
sire for  a  seafaring  life  induced  him  to  leave  his  master  and 
tjo  to  Copenhagen  as  cabin-boy.  There  he  entered  the 
service  of  the  East  India  Company  as  a  common  sailor, 
and  in  his  third  voyage  distinguisned  himself  so  much, 
that  by  the  recommendation  of  his  captain  he  obtained  an 
appointment  as  midshipman  in  the  royal  navy.  In  the 
year  1709,  immediately  after  the  battle  of  Pultawa,  Den- 
mark declared  war  against  Sweden,  and  from  that  time 
Wessel's  brilliant  career  commenced.  From  1709  to 
171 1  he  commanded  a  small  privateer,  and  made  many 
prizes.  He  was  promoted  to  the  rank  of  lieutenant  in  1712, 
and  shortly  afterwards  had  the  command  of  a  small  frigate, 
in  which  he  cruised  against  the  Swedish  traders  with  such 
effect,  that  it  is  said  the  Gothenburg  and  Calmar  mer- 
chants offered  him  a  hundred  thousand  crowns  if  he  would 
resign  his  command.  On  the  5th  of  June,  1712,  he  met  a 
Swedish  frigate  of  nearly  double  the  size  of  his  own,  under 
English  coloiu-s.  Tordenskiold  hoisted  the  Dutch  flag, 
and  by  a  skilful  manoeuvre  laid  alongside  the  enemy 
within  hailing  distance,  and  the  Swedish  captain,  still  be- 
lieving him  to  be  Dutch,  hailed  him.  The  answer  was  a 
destructive  broadside.  A  most  obstinate  engagement 
ensued,  in  which  Tordenskiold  had  decidedly  the  advan- 


tage,  when  he  unfortunately  found  that  his  ammunition 
was  exhausted.  Upon  this  he  hailed  the  Swedish  captain, 
telling  him  the  roughness  of  the  sea  alone  prevented  him 
from  boarding  the  frigate  and  taking  her ;  but  that  if  he 
either  would  lend  him  some  powder  or  pledge  his  word  to 
await  his  return  within  three  days  off  the  Drammen,  he 
would  promise  to  carry  him  as  a  prize  to  Copetahagen. 
Both  proposals  were  declined,  but  the  Swedish  captain  ex- 
pressing a  lively  wish  to  become  personally  acquainted 
with  his  gallant  adversary,  Tordenskiold  went  on  boaid  to 
him,  and  drank  to  the  king  of  Sweden*6  health.  Upon  his 
return  to  Copenhagen  he  was  tried  by  a  court-martial,  but 
honourably  acquitted ;  and  King  Frederick,  pleased  with 
his  chivalrous  conduct,  promoted  him  to  the  rank  of  cap* 
tain.  During  his  stay  in  Copenhagen  he  submitted  to  the 
king  personally  a  plan  for  attacking  the  Swedish  coast, 
which  the  Admiralty  however,  being  somewhat  alarmed  at 
the  young  man's  rapid  promotion  and  increasing  favour, 
rejected  with  p*eat  disdain.  He  left  Copenhagen  April 
24,  1715,  his  frigate  then  being  attached  to  the  fleet  under 
Admiral  Gabel,  who  despatched  him  for  the  purpose  of 
reconnoitring  the  Swedish  fleet,  commanded  by  Admiral 
Wachtmeister,  on  the  coast  of  Norway.  Here,  by  his  ex- 
traordinary seamanship,  together  witn  a  boldness  rarely 
surpassed,  he  was  principally  instrumental  in  destroying 
four,  ships  of  the  hue  and  three  frigates,  besides  a  large 
frigate  which  he  captured,  and  in  which,  as  a  due  reward 
for  his  eminent  services,  he  was  sent  to  Copenhagen  as 
bearer  of  the  glorious  tidings.  For  this  exploit  he  was 
raised  to  the  rank  of  commcxlore,  and  a  short  time  after 
wards  he  was  appointed  to  the  command  of  a  squadron 
destined  to  cruise  in  the  Baltic  for  the  purpose  of  inter- 
cepting transports  with  fresh  supplies  of  troops  for  Charles 
XII.,  then  in  Pomerania. 

On  the  7th  of  August,  1716,  off  the  island  of  Rugen,  he 
came  in  sight  of  the  Swedish  fleet  commanded  by  Wacht- 
meister. Charles  XII.  himself  stood  on  an  eminence  on 
the  island  to  see  the  victory  of  his  flag,  as  to  which  there 
could  scarcely  be  a  doubt,  as  the  Swedish  fleet  amounted 
to  more  than  double  the  number  of  ships  of  Torden- 
skiold's  squadron.  The  great  conqueror  however  was  to  be 
disappointed.  Much  better  acquainted  with  the  bearings 
and  tne  ground  he  was  on,  and  much  more  skilftil  in  sea*- 
manship,  Tordenskiold,  contrary  to  all  reasonable  expecta- 
tions, soon  gained  the  weather  side  of  the  enemy,  and  then 
kept  up  his  fire  with  such  precision  and  rapidity,  that  in 
one  hour  three  of  the  Swedish  ships  of  the  line  and  two 
frigates  had  struck,  and  the  loss  of  the  enemy  in  killed 
and  wounded,  besides  one  vice-admiral,  amounted  to  more 
than  three  times  that  of  the  Danes.  A  gold  medal  was 
struck  in  commemoration  of  this  victory,  which  the  king 
permitted  him  to  wear  suspended  by  the  blue  ribbon  of 
the  Order  of  the  Elephant,  a  distinction  only  twice  granted 
before. 

In  the  battle  of  Dyneskiln,  July  17,  1717,  and  in  that  of 
Stroemstaedt,  he  fought  with  the  same  gallantry  and 
success.  In  December,  1717,  the  king  raised  him  to  noble 
rank  by  the  name  of  Tordenskiold  (shield  against  thunder). 
The  immediate  cause  of  this  new  honour  is  characteristic, 
and  deserves  mention.  On  a  very  cold  day  Tordenskiold 
went  on  shore  with  a  party  of  officers  to  dine  with  the 
king.  By  a  sudden  pitch  of  the  boat  he  lost  a  golden 
snuff-box,  with  the  king*s  portrait  set  in  diamonds,  and 
presented  to  him  by  his  majesty.  He  immediately  ex- 
claimed, *  Rather  die  than  lose  that  which  my  sovereign 
has  given  me  f*  and  before  his  friends  could  prevent  it,  he 
threw  himself  overboard,  and  dived  several  times  after  it, 
till  he  at  last  was  taken  up  senseless. 

On  the  26th  of  July,  1717,  he  took  Marstrand,  one  of 
the  most  important  Swedish  fortifications  in  the  Kattegat. 
The  peace  of  Fredriksborg  having  been  signed  (July  23, 
1720),  Tordenskiold  had  a  great  desire  to  visit  foreign 
countries.  King  Frederick  gave  his  consent  very  reluctantly. 
At  Hamburg,  where  he  was  received  with  princely  hon- 
ours, his  travelling  companion,  a  wealthy  young  man 
ftom  Copenhagen,  lost  large  sums  at  play  to  a  Swedish 
colonel,  De  StsSil ;  and  after  his  ready  cash  was  exhausted, 
gave  drafts  upon  his  father  to  the  amount  of  30,000 
crowns.  Tordenskiold,  upon  being  informed  of  it,  declared 
his  intention  to  call  the  gambler  to  a  strict  account ;  but 
the  colonel  having  left  Hamburg,  Tordenskiold  went  to 
Hanover  to  be  presented  to  George  II.  There,  the  d^ 
after  his  arma),  he  met  Colonel  Stahl  at  a  dinner  ytattf 
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with  one  of  the  ministers.  He  immediately  expressed 
his  indignation  and  reluctance  to  dine  at  the  same  table 
with  him.  A  violent  quarrel  ensued,  and  a  hostile  meet- 
ing was  appointed  for  the  following  dajr  at  a  place  some 
miles  distant  from  the  capital.  Tordenskiold  went  without 
a  second,  and  only  armed  with  a  light  dress-sword.  Co- 
lonel Stahl  used  a  heavy  sword,  with  which  he  shivered 
his  aidversary's  'blade  at  the  first  onset,  and  then  ran  him 
through  the  heart :  he  expired  in  a  few  minutes,  recom- 
mending his  soul  to  Heaven,  and  charging  his  faithful 
valet  to  take  his  body  to  Copenhagen,  where  it  was  depo- 
rted in  a  chapel  of  the  navy  church  (Holmens  Kirke) : 
the  king  himself  attended  the  funeral.    The  general  im- 

gression  at  the  time  was  that  foul  play  had  been  practised 
y  instigation  from  a  higher  quarter. 

{Peter  Tordenskiolds  Liv,  og  Levnet,  3  vols.  4to.,  Kioben- 
havn,  1747;  the  same  in  German,  Copenhagen,  1753; 
Peter  Suhm's  Hut  one  af  Dannemark^  Norge^  &c.,  1  vol. 
8vo.,  Kiobenhavn,  1787 ;  Histoire  de  Dannemarc,  par  M. 
P.  H.  Mallet,  9  vols.  8vo.,  Paris  and  Geneva,  1788.) 

TORDESI'LLAS,  a  small  town  of  the  province  of  Val- 
ladolid  in  Spain,  situated  on  the  right  bank  of  the  Douro, 
live  Spanish  leagues  south-west  of  Valladolid,  in  41°  28' 
N.  lat.  and  5®  2'  W.  long.  Tordesillas,  which  some  Spanish 
authors  suppose  to  have  been  called  *  Turris  SvUana,'  or 
*  Tunis  Syll SB,*  under  the  Romans,  is  now  a  wretched  town, 
scarcely  containing  4000  inhabitants,  although  in  the 
palmy  days  of  Spain,  during  the  reign  of  Ferdinand  and 
Isabella  the  Catholic,  its  population  is  said  to  have 
amounted  to  50,000.  The  town  is  commanded  by  a  fine 
castle,  where  the  mother  of  Charles  V.,  Joanna,  took  up 
her  abode,  and  died  in  1555.  Tordesillas  is  the  birthplace 
of  the  celebrated  Alonso  Fernandez  de  Avellanada,  the 
continuator  of  *  Don  Quixote.'  Not  far  from  Tordesillas  is 
the  town  of  Villalar,  where  the  ComunerOs  under  Padilla 
were  defeated  by  the  imperial  troops  in  1522.  (Miiiano, 
Diccionario  Geoera/lco,  viii.  472.) 

TORELLI,  LAELIO,  was  bom  at  Fano,  on  the  28th  of 
October,  1489.  His  family  was  noble,  and  had  settled  in 
that  town  about  the  beginning  of  the  fourteenth  century. 
While  yet  a  mere  boy  he  was  entrusted  to  the  care  of  his 
maternal  uncle,  Jacopo  Costanzi,  a  professor  in  the  uni- 
versity of  Ferrara,  under  whom  he  made  a  respectable 
progress  in  the  Greek  and  Latin  languages.  He  subse- 
quently studied  law  in  the  university  of  Perugia,  and 
obtained  the  degree  of  doctor  in  his  twenty-second  year. 

From  1511  to  1531  Torelli  remained  in  the  civil  service 
of  the  Roman  government.  Soon  after  taking  his  decree 
he  was  appointed  podestil  of  Fossombrone,  and  in  a  short 
time  chief-magistrate  of  his  native  town.  Scanderbeg 
Comnena,  who  had  lost  his  hereditary  states  by  becoming 
a  convert  to  the  Romish  faith,  received  from  the  pope  by 
way  of  compensation  the  seignorage  of  Fano.  By  his  in- 
solent abuse  of  power  he  rendered  himself  odious  to  his 
new  subjects,-  and  was  expelled  by  a  conspiracy,  of  which 
Laelio  Torelli  was  the  chief.  Clement  VIII.  was  at  first 
much  irritated,  regarding  the  rebellion  as  directed  against 
the  papal  government ;  out  Laelio,  by  explaining  its  real 
object,  succeeded  in  pacifying  him,  and  was  soon  after 
appointed  governor  of  Benevento.  This  post  he  occupied 
for  eighteen  months,  at  the  end  of  which,  returning  to 
Fano,  he  became  involved  in  the  contest  between  that 
town  and  the  Malatesti  family  ;  and  about  the  year  15^ 
or  1528,  found  it  advisable  to  seek  an  asylum  in  Florence. 

In  1531  he  was  appointed  one  of  the  five  auditors  of  the 
Rota  of  Florence,  and  he  continued  from  that  time  till  his 
death  in  the  service  of  the  Medici  family.  During  far  the 
greater  part  of  this  time  he  was  attached  to  Cosmo,  the 
first  grand-duke  of  Tuscany,  who  became  duke  of  Florence 
six  years  after  this  first  appointment  of  Torelli,  and  died 
only  two  years  before  him  (in  1574).  From  being  a  mem- 
ber of  the  Rota,  Torelli  rose  to  be  podesti  of  Florence ; 
he  was  subsequently  appointed  chancellor  by  the  grand- 
duke,  and  in  1546  his  principal  secretary.  His  official 
duties  did  not  entirely  withdraw  him  firom  literary  pur- 
suits. He  was  an  active  member  of  the  Florentine  Aca- 
demy, and  in  1557  was  elected  into  its  council.  His  re- 
Sutation  as  a  statesman  and  man  of  letters  procured  him 
le  honour  of  being  elected  a  senator :  his  name  was 
inscribed  in  the  register  of  the  patricians  of  Florence  in 
1576.  He  died  the  same  year,  m  the  month  of  March, 
having  survived  all  his  children. 

Torelli  published,  in  1545,  three  legal  tracts,  entitled 


<  Laelii  Taorelli  Jurisconsult!  Fanensis,  ad  Grallum  et 
Legem  Velleam,  ad  Catonem  et  Paulum  Enarrationes ;  ejus- 
dem  de  Militiis  ex  casu,  ad  Ant.  Augustinum  epistola,* 
dedicated  to  his  son  Francesco.  They  were  printed  at 
Lyon ;  the  Antonius  Augustinus  (bishop  of  Tarragona),  to 
whom  the  third  is  addressed,  printed  it  in  15^1  as  an 
appendix  to  his  *  Emendationes ;'  and  Zilettus  included 
them  in  his  great  collection,  '  Tractatus  Tractatuum ' 
(1633-1642).  A  Latin  eulogium  of  Duke  Alexander  de' 
Medici,  delivered  by  Laelio  m  1536,  and  a  panegyric  of 
Count  Ugo,  the  founder  of  an  abbey  at  Florence,  in  Ita- 
lian, are  said  to  have  been  printed.  But  the  work  which 
has  preserved  the  name  of  Laelio  Torelli  is  his  edition  of 
the  Florentine  manuscript  of  the  Pandects.  It  was  printed 
at  Florence  by  Lorenzo  Torrentino,  printer  to  the  grand- 
duke,  in  1553.  From  the  dedication  to  Cosmo  I.,  which  is 
written  by  Francesco  Torelli,  we  learn  that  the  preparation 
of  the  transcript  and  the  supervision  of  the  press  had  occu- 
pied all  his  own  and  his  father's  leisure  hours  for  the  ten 
preceding  yeare.  Francesco  claims  for  his  father  the 
honour  of  projecting  the  edition,  and  gives  Cosmo  the 
credit  of  defraying  the  expense  of  the  sumptuous  pub- 
lication. The  orthography  and  all  the  little  peculiarities 
of  the  MS.  are  said  to  have  been  strictly  adhered  to.  The 
Greek  passages  were  revised  by  Peter  Victor.  The  trans- 
lations of  these  passages  are  taken  from  Antonius  Au- 
gustus, Haloander,  and  Hervagius.  This  edition  is  a  fine 
specimen  of  typography,  and  worthy  of  the  important 
monument  it  was  the  means  of  rendering  more  accessible 
to  the  public.  The  pope,  the  emperor,  and  the  king  of 
France  gave  the  printer  letters  of  protection  against  any 
piracy  of  the  work  for  ten  yeai-s,  and  Edward  VI.,  the  king 
of  England,  for  seven.  With  regard  to  the  Florentine  (or 
Pisan)  manuscript,  the  inquiries  of  Savi^ny,  Blume,  and 
others  have  established  tnis  to  be  the  oldest  copy  of  the 
entire  Pandects  of  Justinian  that  exists.  Leaving  out  of 
view  the  story  of  its  discovery  at  Amalfi,  the  assertion  of 
Odofredus  that  it  was  transmitted  to  Pisa  by  Justinian,  and 
the  statement  of  Bartolus  that  it  was  *  always '  at  Pisa 
(semper  enim  fuit  totum  volumen  Pandectarum  Pisis  et 
adhuc  est),  establish  for  this  MS.  of  the  Pandects  an  an- 
tiquity beyond  what  can  be  claimed  for  any  other.  Borgo 
dal  Borgo  has  produced  evidence  to  the  extraordinary  care 
taken  for  its  preservation  by  the  government  of  Pisa ;  and 
the  government  of  Florence  has  watched  no  less  anxiously 
over  its  safety  since  it  was  transferred  to  that  city  in  1406, 
after  the  capture  of  Pisa  by  the  Florentines  under  Gino 
Caponi.  The  Florentine  MS.  must  always  remain  one  of 
the  most  important  authorities  for  the  text  of  this  portion 
of  the  Corpus  Juris,  and  Torelli  appears  to  have  dischai-ged 
the  office  of  editor  with  a  full  sense  of  the  importance  of 
his  task. 

The  contemporaries  of  Laelio  Torelli  are  unanimous  in 
their  testimony  to  the  integrity  and  disinterestedness  of  his 
character. 

(Manni,  Vita  di  Z.  Torelli;  Savigny,  Geschichte  des 
Romischen  Rechts  im  Mittelalter ;  Laelii  Taurelli  Juriscon- 
stdti  Fanensis,  ad  Galium  et  Legem  Velleam,  ad  Catonem 
et  Paulum  Enarrationes;  ejusaem  de  Militiis  ex  casu^ 
Lugduni,  1545 ;  Digestorum,  seu  Pandectarum  Libri  Quin- 
quaginta  ex  Pandectis  Florentinis  rejpraesentati :  Mo- 
rentiae  in  officina  Laurentii  Torrentmi  Ducalis  Typo- 
graphi,  1553.) 

TORELLI,  GIUSEPPE,  an  Italian  mathematician,  was 
bom  at  Verona,  in  1721.  Having  received  the  rudiments 
of  education  in  that  city,  he  was  sent  to  the  university  of 
Padua,  where  he  distinguished  himself  by  his  assiduity  in 
cultivating  both  literature  and  science,  and  where  he 
obtained  a  doctor's  degree.  Engaging  in  no  profession,  he 
prosecuted  the  study  of  the  antient  and  modem  laneuaffes, 
and  at  the  same  time  he  applied  himself  particularly  to 
the  writings  of  the  Greek  geometers.  He  is  chiefly  dis- 
tinguished by  his  edition  in  Greek  and  Latin  of  all  the 
works  of  Archimedes,  in  the  preparation  of  which  he  was 
engaged  during  the  greater  part  of  his  life,  and  for  which 
his  talents  as  a  mathematician,  as  well  as  the  extent  of  his 
classical  attainments,  particularly  qualified  him :  he  had 
not  however  the  satisfaction  of  enjoying  the  fmits  of  his 
labours,  for  he  died  in  1781,  almost  at  the  moment  of  the 
completion  of  the  work.  The  manuscript  was  sold  after 
his  death  to  the  university  of  Oxford,  and,  under  the  8UT>er- 
intendence  of  Dr.  Abram  Robertson,  the  work  was  pub- 
lished, in  1792,  by  the  curators  of  the  Clarendon  Press. 
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This  splendid  edition  contains  the  notes  of  the  antient 
commentators,  and  the  observations  of  TorelU  himself  on 
the  tract '  De  Conoidibus  et  Spheroidibus ;'  and  to  these 
are  added  the  various  readings  which  occur  in  the  manu- 
script copies  of  Archimedes  in  Paris  and  Florence,  together 
with  a  commentary  by  the  Oxford  editor  on  the  tract  relat- 
ing to  floating  homes. 

TORENIA,  a  small  genus  of  plants  of  the  natural  family 
of  Scrophularinese,  found  in  India,  the  tropical  parts  of  New 
Holland,  and  in  South  America.  T.  asiatica,  a  species 
found  in  almost  every  part  of  India,  is  described  by  Rheede 
as  having  the  juice  of  its  leaves  employed  as  a  cure  for 
gonorrhoea  on  the  coast  of  Malabar. 

TOREUTIC.     [Phidias;  Sculpturb.] 

TORFAEUS,  or  TORMO'DUS,  his  assumed  literary 
names  after  having  been  introduced  to  the  learned  world 
as  a  Latin  author.  His  real  Icelandic  name  is  Thormod 
Tliorveson.  Little  or  nothing  is  known  about  his  early 
life.  He  was  bom  at  Engoe,  a  small  island  on  the  southern 
coast  of  Iceland,  of  poor  parents,  who  however  were  in 
sufficiently  good  circumstances  to  give  him  an  outfit  (for 
the  institution,  like  all  public  schools  in  Iceland,  was  a 
free-school)  for  the  Latin  school  at  Skalholdt,  where,  ac- 
cording to  Iceland  custom,  he  became  a  good  classical 
scholar ;  so  much  so,  that  upon  his  arrival  in  Copenhagen, 
his  choice  and  fluent  Latin  surprised  the  professors  there. 
In  the  year  1654  he  was  entered  as  a  free  student  at  the 
university  of  Copenhagen,  where  he  remained  till  the  year 
1657.  In  the  year  1659  he  was  captured  and  made  pri- 
soner by  a  Swedish  privateer  on  his  return  from  Christian- 
sand  in  Norway.  This  circumstance  appears  to  have 
given  him  some  notoriety,  for  immediately  after  his  re- 
lease and  return  to  Copenhagen,  king  Frederick  III.  ap- 
pointed him  interpreter  of  Icelandic  manuscripts,  and  a 
short  time  afterwards  sent  him  to  Iceland  for  the  purpose 
of  collecting  manuscripts,  which,  with  the  assistance  of 
his  warm  fnend  and  patron,  Brynl\julf  Swendson,  bishop 
of  Skalholdt,  he  accomplished  so  well,  that  the  collection 
which  he  brougrht  back,  and  which  is  still  preserved  in  the 
Royal  Library  in  Copenhagen,  is  considered  the  best  in 
the  world  for* antient  Scandinavian  history  and  literature. 
The  king  gave  him,  shortly  after  his  return,  as  a  reward 
for  his  zeal,  and  to  enable  him  to  pursue  his  studies,  a 
small  appointment  at  Stawanger  in  Norway.  This  office 
however  he  resigned  in  the  year  1667,  upon  being  appointed 
keeper  of  the  king's  collection  of  antiquities.  He  made 
soon  afterwards  another  voyage  to  Iceland,  for  the  purpose 
of  taking  possession  of  some  little  property,  to  which  he 
had  succeeded  after  the  death  of  nis  father  and  of  his 
elder  brother ;  and  after  his  return  the  same  year,  he  went 
to  Amsterdam  for  some  literary  purpose.  During  his 
voyage  back  he  was  shipwrecked  at  Skagen ;  and  on  his 
joiuney  by  land  to  Copenhagen,  he  was  insulted  and 
attacked  in  a  small  town  in  Setuand  by  one  of  his  country- 
men, whom,  in  defending  himself,  he  accidentally  killed. 
This  circumstance  caus^  great  excitement.  He  surren- 
dered himself  immediately,  was  tried,  and  sentenced  to 
death.  However,  by  an  appeal  to  a  superior  court,  and 
an  *  appellatio  ad  tronum,'  or  appeal  to  the  throne,  as  it  is 
termed  in  Danish  jurisprudence,  his  sentence  was  com- 
muted into  a  fine,  whicn  he  paid,  and  was  released ;  but 
as  it  was  impossible  for  the  king  to  retain  a  man  in  his 
service  with  a  blemish  on  his  reputation,  he  was  dismissed, 
and  lost  his  salary.  He  then  retired  to  a  small  farm  in 
Norway,  the  property  of  his  wife,  where  he  lived  without 
any  official  employment  till  the  year  16S2,  when  Christian 
v.,  having  succeeded  to  the  Danish  throne,  recalled  him, 
and  appointed  him  royaJ  historiographer,  and  an  assessor 
in  the  consistory,  or  board  of  education,  with  a  salary  suffi- 
cient to  enable  him  to  live  independently  and  to  pursue 
his  studies.  This  appointment  he  kept  till  his  death.  He 
commenced  his  most  important  work,  the  *  History  of  Nor- 
way,' and  finished  it  as  far  as  the  Union  of  Calmar,  when, 
unfortunately,  ill  health  compelled  him  to  surrender  his 
favourite  task  to  his  friend  Professor  Reitzer.  He  was 
married  twice :  his  first  wife  died  in  the  year  1695 :  he 
married  again  in  1709;  and  in  the  year  1719  he  died,  very 
far  advanced  in  vears,  without  issue.  His  works,  printed, 
as  well  as  in  MS.,  are  very  numerous,  and  exhibit  deep 
knowledge  and  indefatigable  research  into  antient  Scandi- 
navian history.  The  mSS.  he  left  are  preserved  at  the 
Royal  Libraiy  in  Copenhagen :  as  to  his  published  works, 
it  will  be  sufficient  to  mention  the  most  important,  which 


are : — ^*HistoriaRerumOrcadensium,  libri  iii.,'fol.,Hafniae, 
1715 ;  *  Series  Dynastarum  et  Regum  Daniae  k  Skialdo  ad 
Gormum  Grandovem,'  4to.,  Hafniae,  1712 ; '  Historia  Rerum 
Norvegicarum  ad  Annum  1387,'  4  vols,  fol.,  Hafniae,  1711. 
A  very  accurate  account  of  his  later  works,  together  with 
a  collection  of  private  letters,  which  show  at  least  that  he 
wrote  elegant  Latin,  is  to  be  found  in  a  work  published  by 
the  celebrated  Danish  historian  Peter  Suhm,  under  the 
title  *  In  Effigiem  Thormodi  Torfaei,  una  cum  Torfaeanis,' 
&c.,  4to.,  Hafniae,  1777 ;  Peter  Suhm's  *  Smaae  Skrifter 
Off  Afhandlin^er,'  Kiobenhavn,  1788 ;  Eber's  *  Bibliogra- 
phisches  Lexicon,'  Leipzig,  1819 ;  '  Allgemeines  Histori- 
sches  Lexicon,'  Leipzig,  1747. 

TORGAU  is  a  strongly  fortified  town  in  the  govern- 
ment of  Merseburg,  in  the  Prussian  province  of  Saxony. 
It  is  situated  in  a  low  country,  containing  numerous  meres 
and  ponds,  on  the  left  bank  of  the  Elbe,  over  which  there 
is  a  bridge  860  feet  long  and  20  feet  wide,  half  of  stone  and 
uncovered,  and  half  of  wood  and  covered.  There  are  in  Tor- 
gau  four  churches,  in  one  of  which  is  the  tomb  of  Catherine 
Bora,  the  wife  of  Luther,  and  valuable  paintings  by  Lucas 
Cranach ;  a  gymnasium,  and  several  schools ;  a  district  tri- 
bunal which  has  ten  towns  in  its  jurisdiction,  and  various 
public  offices.  The  inhabitants,  7000  in  number,  besides  the 
garrison  of  between  2000  and  SCiOO  men,  had  formerly  exten- 
sive manufactories  of  woollens,  and  breweries ;  at  present 
they  have  still  some  manufactures  of  woollen  cloths,  stock- 
ings, linen,  leather,  and  soap,  and  derive  a  principal  part  of 
their  subsistence  firom  shipbuilding,  dyeing,  and  a  con- 
siderable trade  in  com,  timber,  and  lime.  The  fortifica- 
tions are  now  very  strong,  including  the  fort  of  Hartenfels 
standing  on  a  rock,  wmch  was  formerly  detached,  and 
used  as  a  house  of  correction :  in  1809  it  was  resolved 
to  convert  the  town  into  a  fortress,  on  which  occasion  900 
houses  were  pulled  down.  In  the  year  1760  a  decisive 
victory  was  obtained  by  Frederick  ll.  of  Prussia  over  the 
Austnans  in  the  vicinity  of  Torgau-  In  November  and 
December,  1813,  it  was  besieged  by  the  Prussians,  capitu- 
lated on  the  26th  of  December,  and  was  given  up  by  tlie 
French  garrison  on  the  10th  of  January,  1814. 

It  was  at  Torgau  that  Luther  and  his  friends  signed,  in 
1530,  the  Torj^au  Articles,  which  were  the  basis  of  the  Augs- 
burg Confession ;  and  here  too  the  Torgau  book,  which  was 
directed  against  Crypto-Calvinism,  was  signed  by  above'' 
8000  clergymen. 

(Miiller,  Lexicon;  Btein^ Lexicon ;  Hassel;  Cannabich.) 

TORI^NO,  the  Intendenza  or  Province  of,  is  bounded  on 
the  north  by  the  province  of  Ivrea,  west  by  the  provinces 
of  Susa  and  Pinerol,  south  by  the  provinces  of  Saiuzzo  and 
Alba,  and  east  by  those  of  Asti  and  Vercelli.  The  province 
of  Turin  forms  part  of  Piedmont  proper.  It  extends  on 
both  banks  of  tne  Po,  and  along  the  watercourses  of  the 
Dora  Rtpuaria,  the  Sangone,  the  lesser  Stura,  the  Oreo, 
and  other  streams  which  come  from  the  Alps  and  flow  into 
the  Po.  The  valley  of  Lanzo,  north-west  of  Turin,  which 
is  drained  by  the  lesser  Stura,  and  reaches  to  the  foot  of 
the  lofty  Mount  Iseran,  which  divides  it  from  Savoy,  is  one 
of  the  finest  and  most  picturesque  districts  in  Piedmont.  It 
supplies  Turin  with  cattle  and  the  produce  of  the  dairy. 
It  nas  also  mines  of  iron  and  other  minerals. 

The  province  of  Turin  contains  136  communes,  169 
parishes,  and  343,000  inhabitants.  (Serristori,  Statistica,) 
The  principal  towns,  besides  the  capital,  are : — 1.  Rivoli, 
west  of  Turin,  on  the  high  road  to  Susa,  has  5300  inhabit- 
ants ;  manufactories  of  linen  and  woollens,  and  a  king's 
palace.  The  country  around  is  interspersed  with  counts- 
nouses.  2.  Chieri  (pronounced  Ker  in  Fiedmontese,  Qui ers 
in  French),  a  well-built  town  of  12,000  inhabitants,  situated 
on  the  hills  of  Monferrato,  six  miles  east  of  Turin,  has  se- 
veral churches  and  convents  with  good  paintings,  and 
some  noblemen's  palaces,  and  a  very  fruitful  territory.  It 
is  one  of  the  chief  markets  for  silk  in  Piedmont.  Chieri 
was  a  republic  of  some  importance  in  the  middle  ages, 
which  long  maintained  its  independence,  whilst  Turin, 
Susa,  and  other  towns  of  Piedmont  acknowledged  their 
feudal  counts  or  lords.  The  French  historical  families  of 
Broglie  and  Crillon  are  originally  from  Chieri,  as  well  as 
the  families  of  Belgiojoso  andBalbi,  which  have  remained  in 
Italy.  (Denina,Qi2idro  htorico  delP  Alia  Italia.)  3.  Mon- 
calieri,  on  the  right  bank  of  the  Po,  south  of  Turin,  on  the 
high  road  to  Alessandria  and  Genoa,  has  a  royal  palace, 
and  7300  inhabitants.  4.  Carignano,  a  town  of  7000  in- 
habitants, in  a  fertile  plain  on  the  left  bank  of  the  Po,  11 
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miles  south  of  Turin,  on  the  high  road  to  Nice.  5.  Car- 
magnola,  on  the  right  bank  ol'  the  Po,  ha*  12,000  inhabi- 
tants, and  is  a  great  market  for  silk.  6.  Chivasso,  a  town  of 
7000  inhabitants,  on  the  left  bank  of  the  Po,  near  the  con- 
huence  of  the  river  Oreo,  12  miles  north-east  of  Turin,  on 
the  high  road  to  Milan,  in  a  plain  abounding  with  com 
and  cattle.  7.  Rivarolo,  in  the  valley  of  the  Oreo,  has  5000 
inhabitants.  8.  Poirino,  on  the  road  to  Alessandria,  has  5600 
inhabitants.  There  are  besides  these,  many  towns  of  between 
2000  and  3000  inhabitants  in  the  neighbourhood  of  Turin, 
such  as  Pianezza,  Caselle,  Lanzo,  Montanaro,  Gassino, 
Viii,  Vinovo,  and  others.  The  province  of  Tnirin  is  alto- 
gether one  of  the  most  fertile  and  thickly  inhabited  districts 
in  Italy.     (Calendario  Sardo ;  Denina  ;  Neigebaur.) 

TOKl'NO,  TURI'N  in  French,  the  capital  of  Piedmont, 
and  the  residence  of  the  king  of  the  Sardinian  States,  is 
situated  in  45°  5^  N.  lat.  and  7°  44'  E.  long.,  on  the  left  or 
western  bank  of  the  Po,  which  here  runs  in  a  northern  di- 
rection, and  at  the  confluence  of  the  Dora  Ripuaria,  which 
flows  from  the  valley  of  Susa.  It  lies  in  a  wide  and  fertile 
valley,  between  the  lower  offsets  of  the  Cottian  Alps  on  the 
west,  and  the  hills  of  Monferrato»  which  rise  immediately 
above  the  right  or  eastern  bank  of  the  Po.  The  valley 
0]>en8  to  the  north-east  into  the  wide  ]^lain  of  Lombardy. 

Turin  is  one  of  the  most  regularly-built  towns  in  Europe  ; 
most  of  the  streets  being  in  straight  lines  and  intersecting 
each  other  at  right  angles,  and  the  squares  being  also  of  a 
regular  form.  The  streets  are  kept  cleaner  than  in  most 
other  Italian  cities,  being  washed  during  the  night  by  water 
drawn  from  the  Dora.  The  buildings,  though  massive  and 
lofty,  are,  generally  speaking,  plain,  chiefly  built  of  brick, 
and  their  appearance  is  uniform  and  monotonous.  The 
town  is  about  one  mile  and  a  quarter  in  length  and  little 
more  than  half  a  mile  in  its  greatest  breadth ;  it  was  for- 
merly surrounded  by  ramparts,  which  have  been  razed  of 
late  years,  and  additional  buildings  and  promenades  have 
been  constructed  in  their  place.  The  citadel,  which  is  re- 
gularly constmcted,  and  one  of  the  strongest  in  Italy,  lies 
outside  of  the  town  to  the  westward.  The  principal  streets 
of  Turin  are  those  leading  to  the  four  entrances  of  the 
town,  which  are— Poila  del  Po,  on  the  road  to  Alessandria 
and  Genoa ;  Porta  Susina,  on  the  western  or  Mont  Cents 
road ;  Porta  Nova,  on  the  southern  road  to  Saluzzo  and 
Nice ;  and  Porta  Vittoria,  leading  to  Ivrea,  Vercelli,  Novara, 
and  the  other  northern  provinces.  Several  of  the  princi- 
pal streets  and  squares  are  lined  with  arcades,  which  are 
much  frec^uented  by  loungers. 

The  principal  square  is  the  Piazza  Castello,  in  the 
centre  of  the  town,  so  called  from  an  old  castle  or  palace 
which  stands  in  the  middle  of  it,  and  which  was  formerly 
the  residence  of  the  dukes  of  Savoy.  It  has  a  handsome 
fa9ade,  ornamented  with  sculptures.  The  northern  side  of 
the  square  is  formed  by  the  modem  royal  palace,  a  vast 
stmcture,  with  gardens  at  the  back  of  it :  the  apartments 
are  handsome,  and  contain  a  rich  collection  of  Flemish 
and  Italian  paintings  and  a  library.  Adjoining  to  the 
palace  is  the  cathedral  of  S.  Giovanni  Battista,  with  the 
annexed  handsome  rotunda  chape],  Del  Sudario,  cased 
with  black  marble,  and  adomed  with  gilt  bronzes.  On  the 
eastern  side  of  tlie  square  is  the  great  theatre,  one  of  the 
largest  and  finest  in  Italy,  constructed  by  the  architect 
Alfleri.  Another  remarkable  building  of  Turin  is — the 
University,  built  by  king  Victor  Amadeus  at  the  be- 
ginning of  the  eighteenth  century.  It  is  a  fine  building, 
with  a  spacious  court,  surrounded  by  arcades,  which  are 
lined  with  antient  bassi-rilievi,  and  inscriptions  fixed  in 
the  walls,  many  of  which  are  valuable,  and  have  been 
illustrated  by  Maifei  and  others.  The  library  of  the  uni- 
versity contains  above  112,000  volumes  and  about  2000 
MSS.,  among  which  are  the  palimpsests,  from  the  mo- 
nastery of  Bobbio,  containing  fragments  of  Cicero's  ora- 
tions 'Pro Scauro' and  others,  which  have  been  deciphered 
and  published  by  Professor  Peyron.  The  Gallery  of  Antient 
Statues  contains  some  remarkable  objects,  such  as  a  Mi- 
nerva, in  bronze,  discovered  in  1829  near  Voghera;  a 
sleeping  Cupid,  a  bust  of  the  emperor  Julian,  and  the 
Isiac  Table.  The  Cabinet  of  Medals,  one  of  the  richest  in 
Europe,  contains  30,000  pieces.  The  Egyptian  Museum, 
which  is  in  the  building  of  the  Royal  Academy  of 
Sciences,  consists  chiefly  of  the  collection  made  by  M. 
Drovetti,  long  time  consul  in  Egypt,  which  was  purchased 
by  King  Charles  Felix,  and  is  one  of  the  richest  in  Europe. 
It  contaiiB  among  others  the  colosaal  statue  of  OggmBody^Mf 


15  feet  high ;  those  of  Thothmes  II.  and  of  Amunoph  II. : 
and  that  of  Remeses  II.,  or  Sesostiis,  which  is  considered 
one  of  the  handsomest  specimens  of  Egyptian  sculpture ;  a 
collection  of  Egyptian  paintings  on  stone,  a  quantity  of 
utensils,  articles  of  dress  and  ornaments,  numerous  mum- 
mies, and  a  vast  collection  of  papyri  and  MSS.  on  linen, 
found  in  the  catacombs  of  Thebes :  among  others,  a  fune- 
ral ritual,  60  feet  in  length  ;  and  the  fragments  of  a  chro- 
nological table  of  the  dynasties  of  the  kings  of  Egypt 
previous  to  the  eighteenth  dynasty. 

The  university  consists  of  five  faculties,-— divinity,  law, 
medicine,  surgery,  and  arts.  Among  the  contemporary 
professors,  Boucheron,  professor  of  Greek  and  Latin; 
Peyron,  of  Hebrew  and  the  Oriental  languages ;  Plana, 
of  mathematics ;  Giobert,  of  chemistry ;  are  well-known 
names.  There  are  also  belonging  to  the  university  a 
museum  of  natural  history,  a  museum  of  anatomy,  a  chemi* 
cal  laboratory  and  hydraulic  apparatus,  and  lastly,  a  rich 
botanical  garden  at  the  Valentino,  outside  of  the  town, 
near  the  banks  of  the  Po.  About  2000  students  attend 
the  various  courses.  Altogether  the  University  of  Turin 
ranks  as  one  of  the  first  in  Italy.  The  Royal  Academy  of 
Sciences,  begun  as  a  private  society  in  1759,  and  instituted 
as  an  academy  in  1783,  consists  of  forty  members,  besides 
non-resident  and  corresponding  members:  it  is  divided 
into  two  classes,  mathematical  and  physical  sciences,  and 
moral,  historical,  and  philological  sciences.  Lagrange, 
Bertrandi,  Cardinal  Gerdil,  Count  Morozzo,  the  chemist 
Moion,  Count  Balbo,  the  Orientalist  Derossi,  Count  Xaviet 
Maistre,  the  antiquarian  Fea,  Manno,  the  historian  of  Sar- 
dinia, Cibrario,  the  Chevalier  della  Marmora,  and  other  well- 
known  names,  are  or  have  been  members  of  this  society. 
The  Academy  has  published  about  30  volumes  of  Memoirs. 

Turin  has  also  an  academy  of  the  fine  arts,  a  philhar- 
monic academy,  and  an  agncultural  society,  *  Reale  So- 
ciety Agraria,^  and  a  military  college,  *  Regia  Militare 
Accademia,'  newly  Organized,  under  the  direction  of  the 
Chevalier  Saluzzo.  There  are  communal  schools,  divided 
into  classes,  in  each  district  of  the  tovm ;  and  also  schools 
for  drawing  applied  to  the  mechanical  arts ;  and  schools . 
for  the  deaf  and  dumb  and  the  blind. 

The  charitable  institutions  of  Turin  are  : — 1,  the  Great 
Hospital  of  S.  Giovanni  Battista,  for  the  infirm ;  2,  the 
Spedale  di  Carit^,  an  asylum  for  destitute  children  and 
a^ed  persons ;  3,  Spedale  della  Maternitil,  or  lying-in  hos- 
pital ;  4,  the  Reale  Albergo  di  VirtA,  a  house  of  industry 
for  young  men,  who  are  taught  various  trades;  5,  the 
house  for  the  insane ;  6,  Opera  di  S.  Luigi  Gonzaga,  a 
charitable  institution,  which  administers  out-door  relief  to 
infirm  and  otiier  disabled  poor  persons,  and  has  besides  an 
hospital  for  persons  afflicted  with  incurable  chronic  dis- 
eases, which  is  considered  as  a  model  of  cleanliness  and 
I)roper  arrangement;  7^  Monte  di  Piet4,  which  lends 
money  to  the  poor  without  interest  upon  pledge.  There  are 
two  penitentiaries,  one  for  men  and  the  other  for  women. 

Turin  is  an  archbishop's  see,  whose  province  extends 
over  the  sees  of  Alba,  Acqui,  Asti,  Cuneo,  Fossano,  Mon- 
dovi,  Ivrea,  Pinerolo,  Saluzzo,  and  Susa.  Hie  metropo- 
litan diocese  contains  the  chapters  of  Turin,  Moncalieri, 
Rivoli,  Chieri,  Carmagnola,  Sandalmazzo,  Giaveno,  and 
Savigliano ;  and  the  clerical  seminaries  or  colleges  of 
Turin,  Giaveno,  Brd^  and  Chieri.  The  archbishop  has  a 
ciuia,  or  court  for  ecclesiastical  suits,  consisting  of  a  vicar- 
gen^ral  and  a  pro-vicar,  a  chancellor,  pro-chancellor  and 
notary,  a  fiscal  advocate,  a  counsel  for  the  poor,  besides 
secretaries. 

Turin  contains  a  great  number  of  churches,  few  of  which 
are  remarkable  for  their  external  architecture.  Those 
worthy  of  notice  are : — S.  Filippo  Neri,  by  the  architect 
Giuvara,  with  several  good  paintings ;  the  Consolata ;  the 
Corpus  Domini,  which  is  very  richly  decorated ;  Santa  Te- 
resa, Santa  Cristina,  La  TrinitA,  and  S.  Carlo  Borromeo. 
There  are  convents  of  Franciscans,  Dominicans,  Cister- 
cians, Carmelites,  Bamabites,  Servites,  Somaschi,  Jesuits, 
Fathers  of  the  Oratory,  Brothers  of  the  Christian  Schools, 
missionaries  of  the  Congregation  of  St.  Vincent  de  Paule^ 
besides  several  nunneries.  In  the  suburb,  on  the  right 
bank  of  the  Po,  fkcing  the  bridge,  is  the  fine  new  church 
*  Delia  Gran  Madre  di  Dio,'  raised  by  the  municipality  of 
Turin»  in  memory  of  the  restoration  of  the  dynasty  of 
Savoy,  in  1814.  It  is  an  imitation  of  the  Pantheon  of 
Rome :  it  is  cased  with  marble,  and  adomed  with  marble 
piUonv    Higher  up  oa  the  liiU  ie  the  Oapiiehin  chureh 
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and  oonvent  *  Del  Monte,*  beautllUlly  situated,  like  most 
Capuchin  convents  are,  and  enjoying  a  splendid  view  of 
the  plain  of  Turin,  the  town,  and  the  nver,  and  of  the 
crescent  of  the  snow-capped  Alps,  from  the  lofty  pyramid 
of  Mount  Viso  on  the  west,  to  the  picturesque  ffroup  of 
Mount  Rosa  on  the  north-east.  On  a  higher  hill  on  the 
same  side  of  the  Po,  but  farther  north,  about  2000  feet 
above  the  sea,  and  ^ve  miles  from  Turin,  is  the  Royal 
Basilica  of  La  Superga  (super  terga  montium),  the  St. 
Denis  of  Piedmont,  containing  the  tombs  of  the  princes  of 
the  house  of  Savoy.  It  was  built  from  the  design  of  Giu- 
vara  by  king  Victor  Amadeus,  in  memory  of  the  raising  of 
the  siege  of  Turin  by  the  French,  in  September,  1706. 
It  is  a  nandsome  structure ;  its  lofty  dome  is  seen  at  a 
great  distance,  and  is  the  first  object  that  strikes  the  tra^ 
veller  on  approaching  Turin.  A  congregation  of  twelve 
secular  priests  is  attached  to  the  service  of  the  church. 
Every  year,  on  the  8th  of  September,  a  great  festival  takes 
place  at  Superga :  high  mass  is  performed,  at  which  the 
court  generally  attends,  and  multitudes  from  Turin  and  the 
country  around  repair  to  the  spot.  After  church  service, 
the  people  spread  about  in  the  fields  to  eat,  stroll,  and 
dance  the  monferina,  the  lively  national  country-dance. 

The  city  of  Turin  has  a  municipal  body,  which  enjoys 
considerable  privileges,  and  directs  the  internal  or  civic 
administration  of  the  town ;  it  consists  of  a  Corpo  Decu- 
rionale,  or  council  of  about  sixty  members :  two  syndics ;  a 
vicario,  who  is  at  the  head  of  the  police  department ;  a 
treasurer,  and  numerous  accountAuls,  commissaries,  in- 
spectors, and  secretaries.  The  municipality  of  Turin  has 
considerable  revenues ;  it  levies  the  *  octroi,'  or  duty  at  the 
gates  upon  provisions,  and  a  tax  upon  mills  ;  it  adminis- 
ters the  municipal  domains,  and  the  city  of  Turin  is  styled 
in  public  documents  *  I'ill  strissima  citti  di  Torino,  Con- 
tessa  di  Grugliasco,  Signora  di  Beinasco.'  There  is  a 
board  of  commissioners,  styled  *  Consiglio  degli  Edili,*  which 
superintends  all  new  buildings  and  streets,  and  the  repairs, 
embellishments,  and  additions  which  are  made  in  the  town 
or  suburbs.  Turin  has  two  insurance  companies  and  an 
organized  body  of  firemen. 

The  manufactories  of  Turin  are  of  some  importance ; 
they  consist  of  woollens,  silks,  hosiery,  leather,  paper, 
chinaware,  carriages,  a  manufactory  of  arms,  and  a  royal 
manufactory  of  tapestry  or  Gobelins. 

Turin  has  several  theatres,  besides  the  royal  theatre 
already  mentioned:  the  theatre  of  .Carignano,  for  the 
opera ;  the  theatre  d'Angennes,  for  dramatic  pieces  unac- 
companied by  music  ;  and  the  New  Theatre.  Piedmont 
has  produced  some  of  the  best  modern  Italian  dramatists 
— Alfieri,  Federici,  Olivieri,  Nota,  Pellico,  and  Marchisio. 
The  nobility  have  a  casino,  or  assembly-room.  The  coffee- 
houses of  Turin  are  numerous,  but,  generally  speaking, 
not  so  roomy  or  elegant  as  those  of  Milan  or  Naples.  Be- 
sides the  buildings  already  mentioned,  the  palace  of 
Caiignano,  by  the  architect  Guarini,  is  large,  but  in  bad 
taste ;  the  palace  Blrago  di  Borgaro,  after  the  design  of 
Giuvara,  is  m  a  better  style ;  and  that  of  the  marquis  de 
Pri6  has  a  gallery  of  paintings.  The  royal  country-house 
called  *  Vigna  della  Regina  *  is  a  pretty  villa  finely  situated 
on  the  hifl  on  the  right  bank  of  the  Po.  The  royal  hunt- 
ing palace  and  park  of  Stupinigi,  four  miles  from  Tuiin, 
are  very  fine  ;  the  palace  was  begun  by  Giuvara,  and  en- 
larged by  Alfieri,  the  architect.  At  La  Veneria,  once  a 
royal  residence,  about  eight  miles  north  of  Turin,  is  the 
royal  riding-school,  stud,  and  veterinary  college.  The 
king  of  Sardinia  has  also  palaces  at  Monealieri,  on  the 
south  side  of  the  Po,  about  five  miles  from  Turin,  and  at 
Rivoli,  ten  miles  from  the  capital,  on  the  high  road  to 
Susa  and  Mont  Cenis ;  besides  the  royal  palaces  of  Cham- 
bery  and  Genoa,  which  he  uses  when  he  visits  those  parts 
of  his  dominions. 

The  population  of  the  town  of  Turin,  which  at  the  be- 
ginning of  the  eighteenth  centuiy  amounted  to  about 
42,000,  had  risen  to  76,000  in  1796,  just  before  the  French 
revolutionary  invasion,  after  which  it  fell  to  about  65,000, 
at  which  amount  it  remained  till  the  restoration.  In  1816 
it  had  risen  again  to  73,500,  not  including  the  suburbs.  By 
the  census  of  1830,  including  the  suburbs,  it  amounted  to 
116,000;  and  by  that  of  1833,  to  119,909,  out  of  which 
number  there  were  888  priests,  453  monks,  and  227  nuns. 
(^Serristori,  Statistiea  deli*  Italia.) 

Diligences  after  the  French  fashion  set  off  from  Turin 
three  times  a  week  for  Milan,  Genoa,  and  France,  besides 


numerous  post-coaohet,  called  ^yelooiferi,'  which  ron  be- 
tween the  capital  and  most  provincial  towns  of  the  Sar- 
dinian territories.  Living  at  Turin  is  reasonable,  pro- 
visions of  every  sort  are  good  and  abundant,  and  the 
cooking  is  a  medium  between  French  and  Italian  cookery. 
The  manners,  habits,  and  dress  of  the  people  partake 
likewise  of  French  and  Italian.  The  national  character  is 
sociable,  steady,  and  intelligent.  There  is  a  tone  of 
formalitjr  and  etiquette  maintained  by  the  court,  which 
communicates  itself  to  the  upper  ranks  of  society.  The 
common  language  of  conversation  among  the  natives  is 
the  Piedmontese  dialect ;  but  Italian  is  the  written  and 
ofiioial  language,  and  educated  people  speak  both  Italian 
and  French.  The  climate  of  Tunn  is  colder  in  winter 
than  that  of  Genoa  or  Rome,  but  is  much  milder  than  that 
of  Savoy  or  Switzerland.  Upon  the  whole,  Turin  is  a 
pleasant  residence  for  a  person  of  quiet  habits ;  but  being 
on  the  threshold  of  Italy,  it  is  less  noticed  than  it  deserves 
by  travellers,  who  hurry  on  to  the  south,  to  Genoa, 
Florence,  Rome,  and  Naples,  cities  more  thoroughly 
Italian  than  Turin. 

The  antient  Taurini  were  a  tribe  of  the  Ligures,  who 
inhabited  the  country  between  the  Po  and  the  Cottian 
Alps.  They  are  the  first  people  whom  Hannibal  met 
after  descending  the  Alps :  they  appear  to  have  resisted 
him,  and  he  took  their  town  by  force  previous  to  advancing 
to  the  Ticinus.  (Livy,  xxi.  39.)  They  and  the  other 
Ligurians  north  of  the  Apennines  were  subdued  by  the 
Romans  about  166  b.c,  but  their  neighbours  the  moun- 
taineers of  the  Cottian  Alps  were  not  reduced  till  the  time 
of  Augustus.  Augustus  sent  a  Roman  colony  to  the  town 
of  the  Taurini,  which  then  took  the  name  of  Augusta  Tau- 
rinorum.  Under  the  Longobards  Turin  was  the  head  town 
of  a  duchy  :  under  the  Carlovingiansit  wajs  a  county  of  con- 
siderable extent  and  importance,  and  afief  of  the  kingdom  of 
Italy.  In  the  tenth  century  we  find  Odelric  Manfredi,  count 
of  Turin,  styled  marquis  of  Italy,  who  was  the  father  of  the 
marchioness  Adelaide.  [Amadeus  I.]  Adelaide  married 
Oddo,  count  of  Maurienne,  and  from  this  marriage  the 
house  of  Savoy  derives  its  origin.  During  the  war  of  the 
investitures  between  the  popes  and  the  emperors  of  Ger- 
many, most  of  the  large  towns  in  north  Italjr  established 
their  independence  as  municipal  communities,  in  which  the 
respective  bishops  had  however  a  great  infiuence ;  and 
Turin  was  among  the  number,  but  in  the  early  part  of  the 
twelfth  century  the  emperor  Lotharius  reduced  it  again  to 
subjection;  and  although  he  respected  its  municipal 
liberties,  he  appointed  again  a  count  for  its  political 
s:ovemor.  We  find  Amadeus  III.  of  Savoy,  count  of 
Maurienne,  about  the  middle  of  the  twelfth  century  dating 
his  diplomas  from  the  town  of  Turin,  of  which  he  is  styled 
marquis.  The  emperor  Frederic  I.  made  over,  in  1159,  to 
Charles,  bishop  of  Turin,  all  the  rights  of  the  empire  over 
that  town,  namely,  the  •  distrietum '  or  jurisdiction,  the 
*  fiscum,'  or  fiscal  duties,  and  *  teloneum,'  or  customs,  the 
walls  of  the  city  and  all  civil  rights  within  and  without  for 
ten  miles  around.  (Cibrario,  Storia  della  Monarchia  di 
Savoia,  and  the  authorities  therein  quoted.)  The  bishops 
and  commune  of  Turin  remained  for  about  a  centuiy  alter 
independent  of,  often  at  variance  with,  the  counts  of 
Savoy,  who  at  last  asserted  again  their  suzerainty  over  the 
town  and  the  right  of  appointing  its  chief  magistrate. 
From  that  time  the  history  of  Turin  is  merged  into  that  of 
the  dynasty  of  Savoy,  whose  permanent  residence  it  be- 
came ultimately.     [Sardinian  States.] 

Tesauro  has  written  *  Istoria  della  CittiL  di  Torino,'  1679, 
with  a  Continuation  by  F.  M.  Ferrero,  1712;  Rivautella 
and  Ricolvi  have  published  ♦  Marmora  Taurinensia  Illus- 
trata,'  2  vols.  4to.,  1743-47 ;  Milanesio,  *  Cenni  Storici  sulla 
diik  e  CittadeMa  di  Torino,'  1826 ;  Paroletti,  *  Turin  et  ses 
Curiositfe,'  1819,  a  guide-book;  Borson,  'Catalogue  rai- 
sonn6  du  Mus^e  d*Histoire  Naturelle  de  PAcadJmie  de 
Turin,'  1811 ;  Peyron,  *  Papyri  Grseci  R.  Taurinensis  Musei 
^gyptii  editi  atque  illustrati,'  1826.  See  also  Milliii, 
Voyages  eji  Savoie  et  en  Piimont^  1816;  and  Val6ry, 
Voyages  LittSraires  en  Italie, 

TORl'NUS,  ALBA'NUS,  the  Latinised  name  of  Alban 
Thorer,  a  Swiss  physician,  who  was  born  in  1489,  at  Win- 
terthur,  in  the  canton  of  Zurich.  He  studied  polite  litera- 
ture at  Basle  with  zeal  and  assiduity,  and,  after  teaching 
rhetoric  for  some  years,  he  at  last  determined  on  taking  the 
degree  of  Doctor  of  Medicine  at  Montpellier.  Upon  his 
return  to  Basle,  in  ISSTT,  he  was  appointed  professor  of 
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practical  medicine,  and  soon  acquired  an  extensive  prac- 
tice. He  died  February  23,  1550,  at  the  age  of  sixty-one. 
Like  several  of  his  contemporaries,  he  employed  himself  in 
translating  the  works  of  the  Greek  medical  writers  into 
Latin,  of  which  he  published  the  following :  *  Polybi 
Opuscula  aliquot  nunc  primum  e  Graeco  in  Latinum 
conversa,  nempe  de  Tuenda  Valetudine,  sive  de  Ratione 
Victus  Sanorum  lib.  i.,  De  Seminis  Humani  Natura  Ub.  i., 
de  Morbis,  sive  Affectibus  Corporis  libri  ii./  Basil.,  1544, 
4to.  Alexander  Trallianus,  Lat.,  Basil.,  1533,  fol.  The 
first  Latin  translation  of  Paulus  yEdneta,  Basil.,  1532, 
fol.,  which  was  afterwards  improved  and  several  times 
reprinted.  This  translation  was  severely  criticised  by 
mnther  of  Andemach  {Guinierus  Andernacus),  which 
drew  from  Thorer  a  very  angry  and  somewhat  abusive 
answer  entitled  *  Epistola  Apotogetica,  quti  Calomnias  Im- 
pudentissimas  refeflit,'  Basil.,  1539,  8vo.  The  first  Latin 
translation  of  two  works  of  Theophilus  Protospatharius, 
with  the  title  *  Philareti  de  Pulsuum  Scientia  Libellus,  item 
Theophili  de  Exacta  Retrimentorum  Vesicae  Cognitione 
Commentariolus,'  &c.,  Basil.,  1553,  8vo.  In  his  translation 
of  Theophilus  *  De  Urinis,'  he  is  charged  by  Guidot  (Not. 
in  Theoph.  De  Urin.,  p.  234 ;  et  Alloq,  ad  Led,)  with 
having  altogether  omitted  the  pious  epilogue  to  the  work, 
and  with  having  altered  two  other  passages  (in  the  Preface, 
and  in  cap.  8)  so  as  to  destroy  the  acknowledgment  of 
our  Lord's  Divinity  contained  in  them.  Fabricius  mentions 
also  {Biblioth,  Grneca,  vol.  xiii.,  p.  44,  ed.  Vet.)  a  trans- 
lation of  Theophilus's  *  Commentary  on  the  Aphorisms  of 
Hippocrates,'  but  this  is  probably  a  mistake.  (See  Fabric, 
Biotioth,  Graeca,  vol.  xii.,  p.  649,  ed.  Vet. ;  Choulant, 
Handbuch  der  Bucherhunde  fur  die  Aeltere  Medicin .)  He 
also  retouched  the  old  Latin  translation  of  Yahia  Ibn 
Serapion  Ben  Ibrahim  [Serapion],  and  published  it  with 
the  title  *  Jani  Damasceni  Therapeuticae  Methodi  libri  vii., 
partim  Albano  Torino,  partim  Gerardo  Cremonensi  Meta- 
phraste,'  Basil.,  1543,  fol.  lie  published  a  Greek  edition,  in 
one  volume,  of  several  of  Hippocrates's  works,  viz.  *  Prog- 
nost.,'  *  De  Nat.  Hom.,'  *  De  Loc.  in  Hom.,' '  Jusjur,'  Basil., 
1536,  8vo.,  and  prefixed  a  Life  of  the  author.  He  inserted 
a  Latin  translation  of  the  Letter  of  Diodes  Carystius  to 
King  Antiochus,  *  De  Secunda  Valetudine  Tuenda,'  in  the 
second  edition  of  his  translation  of  Alexander  Trallianus, 
Basil.,  1541,  fol.  He  also  edited  a  collection  of  medical 
works  w^ith  the  following  title :  *  De  Re  Medica  huic 
Volumini  insunt,  Sorani  Ephesii  Peripatetici  in  Artem 
Medendi  Isagoge  hactenus  non  visa.  Oribasii  Sardiani 
Fragmentum  de  Victus  Ratione,  quolibet  Anni  Tempore 
Utih,  antea  nunquam  editum.  C.  Plinii  Secundi  de  Re 
Medica  libri  v.  accuratius  Recogniti,  et  Nothis  ac  Pseud- 
epigraphis  Semotis,  ab  Innumeris  Mendarum  Millibus 
Pide  Vetustissimi  Codicis  Repurgati.  Lc.  Apuleji  Ma- 
daurensis,  Philosophi  Platonici,  de  Herbarum  Virtutibus 
Historia.  Accessit  his  Libellus  Utilissimus  de  Betonica, 
quem  quidam  Autonio  Musae,  nonnulU  Lc.  Apulejo  adscri- 
bendum  autumant,  nuper  Excusus,'  Basil.,  1525,  fol. 
Besides  these  medical  works  he  edited  also  Apicius,  '  De 
Re  Culinaria,'  Basil.,  1541,  4to. ;  S.  Epiphanius,  '  De  Pro- 
phetarum  Vitis,'  Basil.,  1529,  4to. ;  Agapeti  '  Scheda 
Regia/  Lat.,  Basil.,  1541,  8vo.,  at  the  end  of  Onosandri 
'  Stiategicus ;'  and  Emmanuel  Chrysolorae,  *  Epitome 
Grammatices  Graecae.*  (JSee  Fabric,  Biblioiheca  Graeca^ 
vol.  xiii.,  p.  44,  ed.  vet. ;  Biogr.  Med, ;  Choulant,  Handb, 
der  Bucherkunde /iir  die  Aeltere  Medicin,) 

TORMENTIL,  Tormentilla  officinalis  (Smith),  erecta 
(Linn.),  a  small  perennial  plant,  growing  in  the  whole  of 
Europe  and  the  north  of  Asia,  in  forests,  bogs,  and  heaths. 
Linnaeus  constituted  this  genus,  but  it  is  sometimes  regarded 
as  a  species  of  the  genus  rotentilla.  The  root,  or  rather  the 
rhizoma,  is  officinal.  As  the  plant  flowers  in  June  and 
July,  the  best  time  to  collect  the  rhizomata  is  in  April  and 
May.  Those  gathered  in  autumn,  while  they  remain  moist, 
are  phosphorescent.  The  roots  of  the  Tormentilla  (Poten- 
tilla)  reptans  (Linn.),  of  the  Potentilla  Commarum,  those 
of  the  common  strawberry,  and  also  of  the  Polygonum 
Bistorta,  are  frequently  confounded  with  those  of  the  true 
tormentil — errors  of  no  great  importance  as  far  as  their 
medical  employment  is  concerned,  as  they  possess  proper- 
ties similar  in  kind,  but  inferior  in  degree.  In  Italy  the 
root  of  the  geranium  striatum  is  substituted  for  it. 

The  rhizomata  of  the  genuine  plant  are  large  in  propor- 
tion to  the  branches  they  bear.  They  lie  obnquely  in  the 
earth ;  old  ones  are  knotty  or  resemble  knobs,  from  1^  to 


2  inches  thick ;  younger  ones  are  cylindrical,  irregularly 
branched,  the  branches  1  to  2  inches  long,  and  from  one- 
fourth  to  one-half  inch  thick,  curved  and  twisted.  The 
colour  externally  is  a  rusty  or  reddish  brown ;  if  very  old, 
mixed  with  black.  The  epidermis  and  liber  are  very  thin, 
but  firm.  The  central  part  presents  several,  at  least  two, 
concentric  circles ;  the  texture  is  close  and  firm,  more  of  a 
homy  than  fibrous  texture,  greatly  resembling  rhubarb. 
The  colour  of  the  interior,  when  fresh,  is  a  rose-red  or 
fleshy  colour ;  but  when  dried,  it  incUnes  more  to  a  reddish 
or  brownish  yellow;  in  very  old  specimens  it  becomes 
white.  The  fracture  is  uneven.  It  can  be  easily  powdered. 
The  powder  is  of  a  bright  brownish-red.  The  rose-odour 
of  the  fresh  root  is  utterly  lost  by-  drying.  Taste  purely 
and  stron^y  astringent.  Specimens  wnich  are  dark  exter- 
nallv,  and  woody  and  white  within,  are  to  be  rejected. 

Meissner  very  carefully  analyzed  it,  and  found  it  to  con- 
sist, in  the  hundred  parts,  of — ^volatile  oil,  a  trace ;  myricin 
0*20;  resin,  0*42;  cerin,  0*51;  tannin,  17*4;  colouring 
matter,  18-05;  ditto  altered  (oxydized?),  2*58;  gummy 
extractive,  4*32 ;  gum  (pectin  ?),  28*20 ;  extractive,  770 ; 
woody  fibre,  150 ;  water,  6*45. 

Starch,  though  not  found  by  Meissner,  exists  in  it,  as  the 
tincture  of  iodine  tinges  the  root  a  blackish-blue.  No  gallic 
acid  is  said  to  exist  in  it ;  while  its  presence  is  asserted  by 
some,  it  is  maintained  to  be  ellagic  acid  by  others.  The 
colouring-matter  resembles  that  found  in  the  cinchona 
barks;  it  also  has  some  resemblance  to  indigo.  Water 
distilled  from  the  fresh  root  has  an  agreeable  rose-like 
odour.  This  plant  contains  more  tannin  than  any  other, 
except  catechu  and  galls.  An  intimate  relation  subsists 
between  the  tannin  and  extractive  and  catechu.  An  in- 
fusion strikes  a  blackish-green  (forming  a  tannate  of  iron) 
with  sesqui-chloride  of  iron ;  on  which  account  an  ink  has 
been  recommended  to  be  maide  with  it  and  sulphate  of  iron ; 
but  where  galls  are  to  be  had,  this  is  not  advisable. 

Tormentn  is  the  most  powerful  of  our  indigenous  astrin- 
gents, and  more  easily  assimilated  than  oak-bark  or  galls. 
Though  improper  in  active  haemorrhages,  in  passive  dis- 
charges it  is  very  useful,  and  may  be  given  with  aromatics, 
or  opiates,  or  chalk,  as  in  the  compound  powder  of  chalk. 
Infusion  made  with  cold  water  is  preferable  to  the  decoc- 
tion. The  extract  made  in  the  common  way  soon  spoils. 
But  valuable  as  this  substance  is  in  medicine,  it  is  of  still 
greater  utility  in  the  arts  and  in  agriculture.  It  may  be 
most  beneficially  employed  to  tan  leather,  both  where  the 
oak  grows  and  where  it  is  absent,  since  one  pound  and  a 
half  of  powdered  tormentil  is  equal  in  strength  to  seven 
pounds  of  tan.  It  is  used  in  Lapland  and  the  Orkney  Isles, 
both  to  tan  and  to  dye  leather,  and  in  the  latter  parts  to 
dye  worsted  yarn.  By  long  boiling  the  tannin  is  converted 
into  gum,  and  in  times  of  scarcity  the  poor  may  collect 
and  obtain  much  nourishment  from  the  root.  But  the 
great  service  this  plant  renders  in  husbandry  is  its  chief 
merit.  Where  it  grows  abundantly  in  wet  pastures,  the 
rot  in  the  sheep  is  unknown.  It  should  therefore  be  ex- 
tensively introduced  into  the  irrigated  meadows  as  a  pre- 
ventive of  that  destructive  disease.  Where  the  heather  has 
been  burned  on  the  Highland  hills,  this  plant  springs  up 
spontaneously  with  the  tender  grass.     [Anthelmintics.] 

TORMENTILLA  (from  tormentum),  a  genus  of  plants 
belonging  to  the  natural  order  Rosaceae.  This  genus  pos- 
sesses an  8-parted  calyx,  of  which  four  pai-ts  are  ex- 
ternal, and  apparently  accessory;  the  petals  are  4,  and 
inversely  heart-shaped  ;  the  stamens  are  16,  and  not 
half  so  long  as  the  corolla ;  the  styles  are  lateral  and  deci- 
duous ;  the  carpels  are  seated  on  a  small  haiiy  receptacle. 
The  species  are  herbaceous  plants  with  dissected  and  axil- 
lary and  terminal  flowers.  The  genus  as  thus  constituted 
is  well  marked,  although  many  authore  refer  it  to  Poten- 
tilla. Of  the  three  species  of  Tormentilla,  two  are  natives 
of  Britain  and  Europe  generally,  and  one  of  North  America. 

T,  erecta.  Upright  Tormentil,  has  an  ascending,  branched 
dichotomous  stem ;  temate  leaves,  with  those  on  the  stem 
sessile ;  the  leaflets  are  oblong,  acute,  and  deeply  cut ;  the 
stipules  are  large  and  also  cut ;  the  pedicels  are  solitary,  in 
the  bifurcations  of  the  stem ;  the  petals  are  obcordate,  and 
of  a  yellow  colour.  It  is  abundant  in  barren  pastures, 
road-sides,  and  bushy  places  in  Great  Britain  and  other 
countries  of  Europe.  It  has  been  occasionally  found  with 
five  petals,  and  also  with  double  flowers. 

T,  reptans.  Creeping  Tormentil,  has  procumbent,  slightly 
branched  stems;  leaves  divided  into  from  three  to  five 
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leaflets,  which  are  deeply  toothed,  and  hairy,  as  well  as  the 
petioles ;  the  stipules  are  lanceolate  and  entire.  It  is  a 
native  of  £iirope,  in  much  the  same  situations  as  the  last. 
It  is  not  so  common  in  Britain  as  the  last,  but  has  been 
recorded  as  growing  in  many  localities  in  Yorkshire,  Essex, 
Norfolk,  and  Oxfordshire. 

T.  humt/Usa,  Trailing  Tormentil,  is  a  native  of  North 
America.  It  has  short  filiform  procumbent  stems  bearing 
the  flowers;  the  leaflets  are  five,  deeply  toothed,  and 
covered  beneath  with  a  white  tomentum.    [Tormentil.] 

TORNADO,  a  whirlwind  (from  tamar,  Spanish,  *  to  turn'), 
a  sudden  and  violent  storm  of  wind,  accompanied  by 
thunder,  lightning,  and  heavy  torrents  of  rain  :  it  frequently 
occurs  in  the  West  Indies,  on  the  western  coast  of  Africa, 
and  in  the  Indian  Ocean,  particularly  about  the  time  of  the 
equinoxes,  or,  in  the  latter  region  of  the  earth,  at  the 
changes  of  the  monsoons.  The  storm  continues  in  one 
place  for  a  few  hours,  during  which  time  the  wind  rapidly 
changes  its  direction ;  and  it  is  described  as  blowing  at 
once,  or  in  succession,  fVom  all  the  difierent  points  of  the 
compass.  Tornado  is  however  a  general  term,  and,  besides 
a  whirlwind,  it  is  employed  to  designate  what  is  called  a 
typhoon  or  hurricane. 

It  has  been  supposed  that  the  electric  fluid,  when  col- 
lected in  vast  quantities  in  the  atmosphere  between  the 
tropics,  occasionally  creates  an  extensive  and  partial  rare- 
faction ;  the  ambient  air  then  rushes  towards  the  region 
where  this  rarefaction  has  taken  place,  and  the  particles  in 
their  rectilineal  course,  being  struck  obliquely  oy  currents 
flowing  in  directions  which  are  determined  by  the  ranges 
of  mountains  or  the  line  of  the  sea-coast,  acquire,  by  the 
laws  of  dynamics,  circular  or  spiral  motions.  Thus  there 
is  formed  a  vortex  by  which  terrestrial  bodies  within  its 
influence  are  violently  displaced,  or  the  ocean  is  strongly 
agitated :  on  land,  forests,  plantations,  and  buildings  are 
destroyed ;  and  at  sea,  ships  are  engulfed  or  driven  on 
shore  :  the  effects  are  of  course  the  greatest  near  the  cir- 
cumference of  the  vortex,  and  the  space  within  which  they 
are  felt  varies  in  extent ;  sometimes  the  diameter  of  the 
area  is  seveml  miles,  and  at  other  times  it  does  not  exceed 
one  hundred  yards. 

From  accounts  of  the  tornados,  the  tjrphoons,  or  hurri- 
canes which  occur  on  the  coast  of  Africa,  it  appears  that 
there  the  approach  of  the  storm  is  foreboded  in  the  morn- 
ing by  the  appearance,  over  the  land,  of  dark  clouds  which 
move  towards  the^  sea,  while  a  gentle  breeze  is  blowing 
1o wards  the  shore  :  soon  afterwards  the  rain  comes  down 
in  torrents,  and  the  lightning  darting  from  the  clouds 
resembles  showers  of  electric  matter.  While  the  tornado 
u  passing  over  a  ship,  which  may  be  four  or  five  hours 
from  the  first  appearance  of  the  clouds,  the  flashes  cease, 
but  the  rain  continues,  and  a  loud  crackling  noise,  occa- 
sioned by  the  electric  fluid  descending  along  the  masts, 
is  distinctly  heard  amon^  the  rigging.  After  the  squall 
lias  passed  beyond  the  ship,  the  Hghtnmgs  again  appear  to 
descend  in  sheets  as  they  did  on  its  approacn. 

A  less  extensive  whirlwind  is  frequently  preceded  by  a 
remarkable  tranquillity  of  the  atmosphere  and  a  sultry 
heat ;  when  suddenly,  within  a  circle  of  one  or  two  hun- 
dred yards  only  in  diameter,  a  revolving  motion  of  the  air 
commences,  and  is  accompanied  by  thunder  and  rain :  the 
velocity  of  the  rotation  gradually  increases,  and  at  length 
its  violence  is  such  as  to  tear  up  trees  and  destroy  buildings 
which  may  be  within  the  vortex.  The  whirlwind  does  not 
continue  fonder  than  half  an  hour,  but  in  that  short  time 
the  damage  is  immense,  and  the  loss  of  life  is  firequently 
considerable. 

Dr.  Franklin  observed  that  great  storms  have  a  progres- 
sive movement  on  the  surface  of  the  earth,  and  he  found 
that  one  which  occurred  in  North  America  in  1740  advanced 
at  the  rate  of  about  one  hundred  miles  in  an  hour  towards 
the  north-east ;  but  Colonel  Capper,  of  the  East  India 
Company's  service,  who  during  twenty  years  had  studied 
the  phenomena  of  the  atmosphere  about  Madras,  first  sug- 
gested the  idea  that  all  storms  are  tornados  or  whirlwinds 
of  great  extent,  and  showed  that  it  might  be  possible  to 
ascertain  the  place  of  a  ship  in  a  vortex  from  the  degree  of 
rapidity  with  which  the  wind  changes  its  direction.  Mr. 
Redfield,  of  New  York,  apparently  without  any  knowledge 
of  Colonel  Capper's  observations,  discovered  subsequently 
that,  while  on  the  coasts  of  North  America  hurricanes 
were  blowing  from  the  north-east,  storms  were  raging  in 
the  Atlantic  on  the  same  parallel  of  latitude  with  the  wind 
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at  south-west ;  and  his  inference  is  that  a  revolving  tempest 
takes  place  at  the  same  time  over  a  considerable  portion 
of  the  earth's  surface. 

This  subject  has  recently  been  particularly  studied  by 
Ueut..Col.  Reid  of  the  Royal  Engineers,  who  has  ascer- 
tained that  all  great  storms  have  both  progressive  and 
revolving  motions.  Having  obtained  access  to  a  number 
of  ships'  log-l>ooks,  he  compared  the  observations  made  by 
himself  in  the  West  Indies  with  such  as  had  at  the  same 
times  been  made  in  the  open  seas,  and  he  traced  the  courses 
of  many  storms  both  in  the  northern  and  southern  hemi- 
spheres. This  officer  found,  as  had  been  before  remarked 
by  Mr.  Redfield,  that  in  the  North  Atlantic  Ocean  the 
direction  of  the  air  in  a  vortex  is  from  the  north  circularly 
to  the  west ;  from  thence  to  the  south,  and  round  by  the 
east  towards  the  north:  and  he  discovered  that  in  the 
southern  hemisphere  the  order  of  the  motion  is  contrary  to 
that  which  has  oeen  just  mentioned,  being  from  the  north 
round  by  the  east,  the  south  and  the  west,  and  returning 
to  the  north.  He  found  also  that  the  storms  in  each  hemi- 
sphere revolve  invariably  in  the  same  direction  within  a 
circular  space  whose  diameter  is  sometimes  not  less  than 
one  thousand  miles ;  and  that  occasionally,  in  advancing 
towards  either  pole,  several  different  vortices  closely  follow 
each  other :  when  this  happens  in  the  northern  hemisphere 
for  example,  since  in  the  southern  part  of  each  the  wind  is 
blowing  from  the  west,  and  in  the  northern  part  from  the 
east,  it  follows  that  the  northern  part  of  each  vortex,  on 
arriving  at  the  spot  which  the  vortex  immediately  pre- 
cedinjBT  it  had  quitted,  brings  with  it  a  wind  blowing  in  a 
direction  exactly  contrary  to  that  which  had  just  before 
been  felt. 

Lieut.-Col.  Reid  has  ascertained  from  two  instances,  of 
which  alone  he  could  obtain  well-authenticated  accounts, 
that  in  the  opposite  hemispheres  of  the  earth  the  cones  of 
water-spouts  revolve  in  contrary  directions ;  and  it  is  re- 
markable that  these  directions  are  contrary  to  those  of  the 
great  storms.  Some  connection  is  supposed  to  exist  be- 
tween the  intensity  of  storms  and  that  of  terrestriaJ  mag- 
netism :  the  same  officer  remarks  that  no  violent  squalls 
are  felt  about  St.  Helena,  where  the  magnetic  intensity  is 
the  lowest,  and  that  they  occur  with  great  violence  in  the 
West  Indies  and  the  Sea  of  China,  in  which  regions  the 
terrestrial  meridians  pass  through  the  magnetic  poles  of 
North  America  and  Siberia.  It  ought  to  be  observed, 
however,  that  oil  the  southern  coast  of  Africa  and  in  the 
Indian  Ocean,  where  the  magnetic  intensity  is  low,  storms 
rage  with  the  greatest  fury. 
TORNEA.  [Finland.] 
TORNEA-ELF.     [Bothnia.] 

TO'RO,  the  capital  of  a  province  of  Spain,  formerly 
part  of  Zamora,  but  now  a  separate  province,  is  supposed  to 
be  the  Sarabris  of  Ptolemy.  It  is  a  large  town,  situated  on 
the  right  bank  of  the  Douro,  on  a  gentle  eminence  which 
commands  a  view  of  an  extensive  plain,  formerly  called 
Campi  Gothici,  now  Tierra  de  Campos :  in  41"*  45'  N.  lat. 
and  5®  37'  W.  long.  It  is  the  see  of  a  bishop,  suffragan  of 
Zamora,  one  of  the  most  antient  in  the  peninsula.  The 
cblle^ate  church  is  a  handsome  Gothic  building,  the 
erection  of  which  is  ascribed  to  Alfonso  VIII.  of  Leon. 
There  are  also  the  remains  of  an  antient  castle,  said  to 
have  been  built  by  the  Infante  Don  Garcia,  forming  a 
square  of  143  feet,  with  a  round  tower  at  each  angle.  Tlie 
bridge  on  the  Douro,  entirely  built  of  freestone,  and 
resting  on  twenty-two  arches,  is  a  remarkable  piece  of 
architecture.  Near  Toro  was  fought,  in  1476,  a  battle, 
where  the  Portuguese  under  Alfonso  V.,  sumamed  *  O 
Africano  *  (the  African),  were  defeated  by  the  Castilians. 
The  population  of  Toro  is  about  10,000.  (Mifiano,  Diceio- 
nan'o  Geograflco  de  Espana,  viii.  480.) 

TORONTO,  formeriy  York,  and  lately  the  capital  of  the 
province  of  Upper  Canada,  in  North  America,  is  situated 
on  the  north  &ore  of  Lake  Ontario,  about  40  miles  from 
the  west  end  of  Buriington  Bay,  in  43*  35'  N.  lat.  and 
79^  20*  W.  long.  The  town  was  founded  in  1794  by  Governor  • 
Simcoe.  The  French  had  previously  a  small  palisadoed 
fort,  a  little  to  the  west,  which  was  called  Fort  Tarento  or 
Torento.  With  the  exception  of  this  fort  and  two  or  three 
wigwams,  the  dwellings  of  a  few  Indians,  the  site  of  Toronto, 
when  surveyed  by  direction  of  Governor  Simcoe  in  1793,  was 
uninhabited,  and  the  country  was  almost  entirely  covered 
with  forest  to  the  water's  edge.  Tlie  district,  as  it  was  gradu- 
aUy  cleared  by  the  British,  was  called  Toronto,  aaer  Fort 
'  Vol.  XXV.-H 
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Tarento  ;  but  the  name  given  by  Governor  Simcoe  to  the 
town,  which  he  laid  out  on  a  regular  plan,  was  York,  which 
name  it  retained  till  1834,  when  Sir  John  Colbome  raised 
it  to  the  rank  of  a  city,  and  changed  the  name  to  that  of  the 
district,  Toronto. 

The  situation  of  Toronto  is  low  and  swampy,  the  ground 
rising  gradually  into  the  back  country,  which  is  covered 
with  forest.  The  site  seems  to  have  been  chosen  chiefly 
on  account  of  the  spacious  and  beautiful  harbour,  or  rather 
bay,  which  is  protected  and  nearly  enclosed  by  a  long 
horn  of  sand  sweeping  round  in  a  sickle  shape,  and  leaving 
only  a  narrow  entrance,  which  now  forms  the  mouth  of  the 
harbour.  The  wharfs  and  piers  however  are  narrow,  in- 
convenient, and  ill-lighted,  and,  as  passengers  are  often 
landed  and  embarked  at  night,  they  are  also  dangerous. 

The  city  consists  of  six  main  streets,  about  two  miles 
lonff,  and  parallel  to  the  shore  of  the  lake,  crossed  at  ri^ht 
angles  by  other  streets  which  run  inland  about  a  nule. 
Most  of  the  houses  are  still  of  wood,  but  as  frequent  flres 
destroy  them,  they  are  replaced  by  others  of  brick,  stone 
being  scarce,  and  the  subsoil  of  the  whole  district  a  good 
clay.  The  principal  street  of  the  six  long  ones  is  called 
King  Street ;  it  be^ns  to  have  a  handsome  appearance  ; 
it  has  many  food  bnck  houses,  several  of  the  shops  having 
large  plate-giass  windows ;  it  has  side  pavements  of  flags, 
and  a  large  sewer  under  it.  The  general  appearance  of 
the  city  however  is  somewhat  mean,  and  there  are  no 
public  buildings  worthy  of  notice  for  their  architecture. 
The  principal  structures  are  the  Parliament  Buildings,  the 
Bank  of  l)pper  Canada,  the  City  Hall  and  Market-house, 
the  Upper  Canada  College,  the  Lawyers'  Halls,  and  the 
Englisn,  Roman  Catholic,  Scotch,  and  Methodist  churches 
and  chapels.  A  new  court-house  and  gaol  are  probably 
now  completed,  as  well  as  new  barracks  at  some  distance 
from  the  town.  Building-ground  in  the  principal  streets 
is  excessively  dear,  and  house-rent  is  also  expensive ;  but 
provisions  are  abundant,  and  at  moderate  prices ;  and 
wines,  fruits,  and  other  luxuries,  not  dear.  The  fliel  is 
chiefly  wood,  and  is  mostly  burned  in  stoves,  though  coals 
from  the  state  of  Ohio  are  brought  by  the  WeUand  Canal, 
and  sold  at  about  1«.  6d.  a  bushel.  The  water  of  the  wells 
is  brackish,  the  strata  at  forty  feet  deep  being  apparently 
saliferous  rock. 

Toronto  has  a  Court  of  Chancery  with  a  vioe-chanoellor, 
and  a  Court  of  Queen's  Qench  with  a  chief  justice  and 
four  puisne  judges ;  it  has  also  a  district  court,  in  which 
minor  ofl^ences  are  tried,  a  court  of  requests,  a  mayors 
court,  and  a  police  court. 

Toronto  returns  two  representatives  to  the  Legislative 
Assembly  of  the  Province  of  Canada.  For  municipal 
government  the  city  is  divided  into  Ave  waids,  each  of 
which  returns  annually  two  aldermen  and  two  common- 
councilmen,  out  of  whom  a  mayor  is  chosen  annually. 

Besides  the  established  Church  of  England,  which  has 
its  Bishop  of  Toronto,  there  are  Roman  Catholics,  Wes- 
leyan  Methodists,  Baptists,  members  of  the  Church  of 
Scotland,  and  many  otner  sects. 

There  is  a  House  of  Industry  at  Toronto,  s«ipported  by 
voluntary  contributions,  in  which,  in  1841,  there  were  be- 
tween 70  and  80  inmates,  and  which  gave  relief  to  about 
2B0  out-door  pensioners.  There  is  also  an  hospital ;  and 
there  is  a  saving'  bank,  in  which  the  amount  of  deposit  by 
each  person  is  limited  to  50/.  currency. 

Of  establishments  for  education,  the  chief  is  the  College 
of  Upper  Canada,  with  a  principal,  five  masters,  and  five 
teachers ;  the  next  in  importance  is  the  National  School 
of  Upper  Canada,  on  the  system  of  Bell  and  Lancaster ; 
and  there  is  a  Board  of  Education  for  the  supervision  of  the 
common  schools. 

There  is  a  mechanics'  institute,  a  commercial  news- 
room, and  a  literary  club,  the  last  being  under  the  patron- 
age of  the  vice-chancellor,  but  no  other  literary  societies 
of  any  importance.  There  is  no  regular  theatre.  There 
are  seven  or  eight  newspapers  published  in  the  city,  one 
of  which  belongs  to  the  Wesleyan  Methodists. 

The  population  of  Toronto  has  advanced  at  the  follow- 
ing rate  :— in  1817  it  was  1200,  in  1826  it  was  1677,  in 
1836  It  was  9652,  in  1837  it  was  11,500,  in  1839  it  was 

loSSS'  *"^  ^^^  "^^^  ^^^^'^  ^^2)  probably  amount  to 
18,000. 

Toronto  U  about  560  miles  from  Quebec,  390  from 
Montreal,  180  from  Kingston,  130  from  London  in  West 
t^anada,  and  75  from  Niagaiu,  travelling  distances.   Steam. 


vessels  sail  regularly  from  Kingston  to  Toronto,  and  thence 
to  Hamilton,  about  forty  miles  farther  to  the  west,  at  the 
head  of  Burlington  Bay. 

When  the  act  of  parliament  (3  &  4  Vict,,  c.  35)  which 
united  the  two  provinces  of  Upper  Canada  and  Lower 
Canada  into  one  Province  of  Canada  was  carried  into 
effect,  on  the  23rd  of  July,  1841,  Toronto  ceased  to  be  a 
capital  city.  Kington  [Canada,  vol.  vi.,  p.  214],  at  the 
north-east  extremity  of  Lake  Ontario,  is  now  the  capital 
town  of  the  Province  of  Canada. 

(The  Canadas  in  1841,  by  Sir  R.  H.  Bonnycastle ; 
Winter  Studies  and  Summer  Rambles  in  Canada^  by 
Mrs.  Jameson  ;  Encyclopaedia  Americana,) 

TORPE'DO,  a  genus  of  fishes  belonging  to  the  Ray 
family  (Raiidai),  founded  by  Dum^ril  upon  the  Raia  Tor- 
pedo of  Linnseus,  and  some  other  species,  distinguished  by 
their  having  the  tail  short  and  moderately  thick,  and  the 
disc  of  the  body  nearly  circular,  the  anterior  margin  being 
formed  by  two  produced  portions  from  the  head,  which, 
inclining  sideways,  join  the  pectorals :  the  space  between 
the  head,  the  pectoral  fins,  and  the  branchiee  is  occupied 
by  small  vertical  hexagonal  tubes,  which  are  filled  with 
mucous  matter,  and  largely  provided  with  nerves  from  the 
eighth  pair.  The  situation  of  these  honeycomb-like  eel  s, 
which  constitute  the  electrical  apparatus,  is  indicated  on  the 
upper  surface  by  a  slight  convexity  on  each  side  of  the  head. 

The  shocks  given  by  the  torpedo  are  very  considerable, 
and  are  supposed  to  oe  used  by  the  animal  both  as  a 
means  of  defence  and  to  disable  its  prey.  Mr.  Couch  is  of 
opinion  that  this  electric  apparatus  has  further  uses : — 

♦  One  well-known  effect  of  the  electric  shock,*  he  observes, 
'  is  to  deprive  animals  killed  by  it  of  their  organic  irrita- 
bility, and  consequently  to  render  them  more  readily  dis- 
posed to  pass  into  a  state  of  decomposition,  in  which 
condition  the  digestive  powers  more  speedily  and  eff'ectu- 
ally  act  upon  them.  If  any  creature  more  than  others 
might  seem  to  require  such  a  preparation  of  its  food,  it  is 
the  Cramp-Ray  (or  Torpedo),  the  whole  canal  of  whose 
intestine  is  not  more  than  half  as  long  as  the  stomach.' 
The  torpedo  occurs  occasionally  on  the  British  coast,  and 
was  first  discovered  to  be  a  native  of  our  seas  by  Mr.  J. 
Walsh,  who  obtained  specimens  from  Torbay.  Col.  Mon- 
tagu, in  his  MS.  notes,  quoted  by  Mr.  Yanell,  mentions 
having  met  with  two  examples  of  the  torpedo  :  the  first 
was  of  small  size,  and  was  taken  at  Torcross,  where  it  was 
quite  unknown  to  the  fishermen ;  the  second  was  taken  on 
a  turbot-hook  off  the  coast  of  Tenby  in  Wales,  and  was  of 
very  large  size,  weighing  about  one  hundred  pounds. 

The  following  is  Pennant's  description  of  this  fish : — Head 
and  body  indistinct,  and  nearly  round ;  greatest  breadth 
two-thirds  of  the  entire  length ;  thickness  in  the  middle 
about  one-sixth  of  the  breadth,  attenuating  to  extreme 
thinness  on  the  edees ;  mouth  small ;  teeth  minute,  spicu- 
lar ;  eyes  small,  placed  near  each  other ;  behind  each  a 
round  spiracle,  with  six  small  cutaneous  appendages  on 
their  inner  circumference;  branchial  opemnes  five  in 
number ;  skin  everyivhere  smooth ;  two  dorsal  fins  on  the 
trunk  of  the  tail ;  tail  one-third  of  the  entire  length,  toler- 
ably thick  and  round ;  the  caudal  fin  broad  and  abrupt ; 
ventrals  below  the  body,  forming  on  each  side  a  quarter  of 
a  circle ;  colours,  cinerous-brown  above,  whiteish  oeneath. 

Whether  this  be  the  Raia  Ibrfedo  of  Linnaeus  is  diffi- 
cult to  determine.  Cuvier  and  Risso  consider  that  several 
species  have  been  confounded  under  that  name,  and  the 
latter  of  these  authors  has  characterised  four  species  in  his 

*  Histoire  Naturelle  de  PEurope  M^ridionale.'  They  are  : — 

1 .  Torpedo  Narke,  which  he  describes  as  being  yellowish- 
red  above,  and  having  five  ocellated  spots. 

2.  Torpedo  unimaculata.  This  species  has  the  body 
above  ftilvous,  spotted  with  whiteish  spots,  and  one  oblong 
ocellated  spot  in  the  middle  of  the  back.  The  tail  is  more 
elongated  and  slender.  It  is  said  to  have  the  electrical 
apparatus  scarcely  visible,  and  to  give  but  very  alight 
shocks. 

3.  Torpedo  marmorata.  Body  flesh-coloured,  and  hav- 
ing Inrown  spots  and  sinuous  markings,  producing  a  marbled 
appearance :  tail  thick,  above  rounded. 

4.  Torpedo  Galvani,  Body  fiilvous,  imnuusulate,  but 
margined  with  black. 

Flemroing  refers  the  British  torpedo  to  the  third  of  these 
species.  Torpedo  marmorata, 

TORPE'DO,  a  machine  invented  by  Robert  Fulton  for 
destroying  ships  from  beneath,  by  attaching  to  them  oar- 
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CBSBes  or  cases  charged  with  explosive  and  combustible 
matter.  These  were  to  be  applied  to  the  ressels  to  be 
destroyed  by  means  of  a  kina  of  submarine  boat,  in  the 
working  of  which  Fulton  attained  considerable  success.  He 
applied  his  torpedos  about  1801  to  the  blowing  up  of  an 
old  brig  in  Brest  harbour ;  but  in  an  attempt  which  he 
shortly  afterwards  made  to  destroy  a  British  man-of-war, 
he  failed,  owing  to  the  vessel  suddenly  changing  her  posi- 
tion. Upon  this  failure,  Bonaparte,  who  had  borne  the 
expense  of  the  previous  experiments,  withdrew  his  sup- 
port, and  the  scheme  was  never  brought  into  practical 
operation. 

TORQUEMA'DA.     [Office,  Holy.] 

TORRE,  DELLA,  or  TORRIA'NI,  a  powerfhl  family 
of  the  middle  ages.     [Lombaroy  and  Lombard  Cities.] 

TORRE,  PILIPPO  DEL,  bom  at  Cividale  in  the  Fiiuli, 
in  1657,  studied  at  Padua,  and  afterwards  went  to  Rome 
in  1687,  where  he  was  employed  in  several  offices,  and  at 
last  was  appointed  bishop  of  Adria  by  Clement  XI.,  in 
1702.  He  died  in  1717.  While  at  Rome  he  published  a 
work  of  great  research  on  the  antiquities  of  Antium, 
'  Monumenta  veteris  Antii,'  which  was  much  esteemed  by 
the  learned.  He  wrote  some  other  works  in  illustration  of 
antient  medals,  and  also  upon  subjects  of  natural  history. 
Girolamo  Lioni  wrote  a  biography  of  Filippo  del  Torre. 
(Tiraboschl,  Storia  della  Letteratura  Italiana.) 

TORRE,  GIAMMARI'A  DELLA,  bom  at  Rome  of  a 
Genoese  family,  at  the  beginning  of  the  eighteenth  century, 
after  studying  in  the  college  Nazareno,  entered  the  order 
of  the  Somaschi,  and  having  shown  great  aptitude  for 
physical  and  mathematical  studies,  was  successively  pro- 
fessor in  several  colleges  at  Rome,  Venice,  and  Naples. 
At  Naples  he  became  known  to  king  Charles  V.  of  Naples 
(afterwards  Charles  HI.  of  Spain),  who  employed  him  in 
several  scientific  experiments,  and  made  him  his  head  libra- 
rian and  keeper  of  the  Museum  of  Capo  di  Monte.  He  pub- 
lished a  history  of  Vesuvius,  •  Storia  e  Fenomeni  del  Vesu- 
vio  esposti  dal  P.  Gio.  Maria  della  Torre,  Somasco,'  fol., 
Naples,  1755.  He  also  wrote  a  *  Course  of  Physics,*  in 
Itafian  and  Latin,  which  has  gone  through  several  editions ; 
a  volume  of  microscopical  observations,  and  numerous  me- 
moirs on  scientific  subjects.  He  applied  himself  particu- 
larly to  improve  the  microscope,  lie  also  contributed  to 
illustrate  the  newly  discovered  towns  of  Herculanum  and 
Pompeii.  He  was  one  of  the  most  distinguished  members 
of  the  Academy  of  Sciences  of  Naples,  and  was  also  cor- 
responding member  of  the  Academies  of  Sciences  of  Paris 
and  Berlin,  and  of  the  Royal  Society  of  London.  Father 
della  Torre  died  at  Naples  at  a  very  advanced  age,  in  March, 
1782. 

(Lombardi,  Storia  della  Letteratura  Italiana  net  Secolo 
XVIII.) 

TORRE,  FILOMARFNO,  DUKE  DELLA,  a  Neapoli- 
tan nobleman  who  lived  in  the  second  half  of  the 
eighteenth  century,  and  applied  himself  strenuously  to  the 
study  of  physics.  His  name  is  known  in  history  chiefly 
for  his  melancholy  end.  In  the  first  insurrection  of  the 
populace  of  Naples,  who,  being  forsaken  by  the  king  and 
court  and  all  the  principal  authorities  on  the  advance  of 
the  French  invading  army,  rose  tumultuously  in  January, 
1799,  to  defend  the  town  and  at  the  same  time  to  destroy 
those  whom  they  suspected  of  being  favourably  inclined 
towards  the  French,  the  Duke  della  Torre,  who  lived  in 
o^reat  retirement  and  does  not  appear  to  have  meddled  with 
politics,  was  denounced  to  the  popular  committee  by  a 
menial  who  had  seen  a  letter  written  to  the  duke  by  a 
noble  relative  of  his  at  Rome,  informing  him  that  he  had 
recommended  him  to  the  French  general  for  protection  in 
the  event  of  Naples  being  stormed  by  the  French  army. 
This  was  sufficient  to  persuade  the  ignorant  lazzaroni  that 
the  duke  was  a  secret  Jacobin,  and  his  doom  was  fixed  at 
once.  The  mob  went  to  his  palace,  pillaged  it,  destroyed 
.  his  library,  his  collection  of  natural  history,  and  his  cabinet 
of  physics,  threw  the  furniture  out  of  the  window,  seized 
the  duke  and  his  brother  the  Cavaliere  Clemente  Filoma- 
rino,  known  for  his  poetical  talent,  and  drajfged  them  to 
the  Marina  of  the  Carmine,  where  they  killed  both  of 
t>>em.  At  the  same  time  it  must  bo  observed  that  the 
leaders  of  the  mob  showed  some  regard  for  the  women  and 
child]  en ;  they  ordered  one  of  the  duke's  carriages  out, 
put  the  duke's  wife  and  hgr  children  in  it,  and  told  them 
to  drive  to  some  friend's  or  relative's,  after  which  they  set 
fire  to  the  palace.    The  two  brothers  Filomarino  were  the 


most  distlnffuii^ed  victims  of  the  fii-st  or  Lazzaroni  insur 
rection  of  1709. 

(Colletta,  Storia  del  Reame  di  Napoli ;  Cuoco,  Saggio 
Storico  sulla  Rivoluzione  di  Napoli ;  Sketches  of  Popular 
Tumults^  London,  Knight  and  Co.,  1837.) 

TORRE  DEL  GRECO.     [Naplbs,  PRovmcH  of.] 

TORRE'NTIUS  LiEVrNUS,  whose  original  name  was 
Van  dbr  Bbkbn,  was  bom  at  Ghent  in  1525.  He  studied 
at  Louvain,  and  was  in  the  town  when  it  was  besieged  by 
the  celebrated  Martin  van  Rossem.  To  commemorate  the 
successful  defence  of  the  inhabitants,  Torrentius  composed 
a  Latin  poem,  which  was  highly  thought  of  at  the  time. 
He  subsequently  travelled  to  Italy,  and  spent  some  time  at 
Bologna;  at  Rome  however  he  remained  many  years, 
and  studied  Roman  anti(}uities  there  with  great  diligence. 
He  enjoyed  the  friendship  of  the  Cardinal  Baronius,  An- 
toniuB  Augustinus,  Fulvius  Ursinus,  and  other  celebrated 
scholars  during  his  residence  at  Rome ;  and  he  also  made 
there  a  fine  collection  pf  antient  coins  and  works  of  art. 
On  his  return  to  the  Netherlands,  Torrentius  filled  succes- 
sively various  ecclesiastical  dignities,  and  was  at  length 
appointed  to  the  bishopric  of  Antwerp,  where  he  laboured 
with  great  zeal  in  discharging  the  duties  of  his  office.  He 
is  said  to  have  been  also  employed  in  various  embassies 
and  political  negotiations.  In  15^5  he  was  appointed  arch- 
bishop of  Mechlin,  but  before  the  documents  arrived 
from  Rome  which  were  necessary  to  enable  him  to-  enter 
upon  his  new  dignity,  he  died  at  Brussels  in  the  seven- 
tieth year  of  his  age.  He  was  buried  in  the  cathedral- 
church  of  Antwerp.  He  left  his  library  and  collection  of 
antiquities  to  the  college  of  Jesuits  at  Louvain. 

Torrentius  was  an  accurate  scholar,  and  well  acauainted 
with  Roman  antiquities,  but  he  did  not  write  much.  The 
only  work  of  his  which  was  published  in  his  lifetime  is  a 
Commentary  on  Suetonius,  which  originally  appeared  at 
Antwerp  in  1578,  and  was  reprinted  m  1592:  it  is  also 
contained  in  Graevius's  edition,  published  in  1672.  This 
Commentary  is  also  interesting  from  the  many  wood-cuts 
it  contains,  representing  coins  of  the  Roman  emperors  and 
their  families.  Torrentius's  Commentary  on  Horace  was 
not  published  till  after  his  death  :  it  appeared  at  Antwerp 
in  1608,  4to.,  together  with  a  small  treatise  of  his,  entitled 
*Commentariolus  ad  Legem  Juliam  et  Papiam  de  Matri- 
moniis  Ordinandis.*  Besides  these  Commentaries,  Torren- 
tius also  published  in  his  lifetime  several  Latin  poems,  of 
which  a  collection  appeared  at  Antwerp  in  1576,  8vo., 
under  the  title  of '  Poemata  Sacra.*  Torrentius  was  called 
by  his  contemporaries  the  Christian  Horace ;  and  his 
poems  are  distinguished  by  great  ease  of  versification.  He 
also  edited  the  posthumous  works  of  J.  Goropius  Becanus, 
Antwerp,  1580,  with  an  apology  for  Becanus,  who  had 
been  attacked  by  Scaliger.  (Foppens,  Bibliotheca  Belgica ; 
Saxii  Onomasticon,) 

TORRES  STRAIT  was  named  after  the  Spanish  navi- 
gator Luis  Vaez  de  Torres,  who  was  the  first  to  pass  through 
it,  which  event  took  place  in  1606.  It  is  situated  between 
the  most  north-eastern  part  of  Australia  and  the  southern 
coast  of  Papua  or  New  Guinea.  As  the  large  peninsula 
which  projects  from  the  main-land  of  Australia  northwaid 
between  the  Pacific  and  the  Gulf  of  Carpentaria  grows 
narrower  as  it  proceeds  northward,  and  terminates  with  a 
coast  extending  not  much  more  than  30  miles  from  east  to 
west,  Torres  Strait,  in  a  geographical  point  of  view,  does 
not  exceed  that  distance  m  its  direction  from  east  to  west, 
and  is  situated  between  142P  and  142°  40^  E.  long.  The 
most  northern  point  of  Australia,  Cape  York,  is  in  10**  42' 
S.  lat.,  and  the  opposite  coast  of  Papua,  which  has  only 
been  seen  from  a  distance,  and  not  been  visited  by  navi- 
gatore  on  account  of  the  numerous  dangers  with  which  it 
IS  beset,  is  laid  down  on  our  charts  in  9**  15'  S.  lat.  Thus 
the  extent  of  the  strait  from  south  to  north  is  about  100 
miles.  Navigatore  however  give  to  the  strait  a  much 
greater  extent,  as  they  consider  it  to  begin  on  the  east 
with  the  Pandora  Entrance,  situated  between  extensive 
reefs  near  144"  40'  E.  long.,  so  that,  according  to  them, 
Torres  Strait  extends  iVom  142"  to  144°  40'  E.  long.,  or  180 
statute  miles  from  east  to  west.  They  have  been  induced 
to  adopt  the  Pandora  Entrance  as  the  beginning  of  the 
strait,  because  at  that  point  the  dangers  attendant  on  the 
navigation  of  the  strait  begin  to  surround  them  on  all 
sides,  and  do  not  cease  until  they  have  passed  to  the  west 
of  142°  E.  long.  ^        ^     ,„    ^ 

The  reefs,  which  lie  on  the  south  and  north  of  Pandora 
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Entrance,  are  isolated,  and  surrounded  by  a  deep  sea,  vrhich 
extends  westward  about  30  miles.  At  that  distance  how- 
ever occurs  a  most  extensive  reef,  which  nins  from  north 
to  south  between  9^  53'  and  U*"  25'  S.  lat.  without  a  break, 
and  by  which  the  strait  is  shut  up  on  the  east ;  for  the 
strait  can  only  be  entered  by  the  narrow  passages  which 
are  to  the  north  or  south  of  tnis  steep  coral  reef,  and  the 
whole  space  which  lies  to  the  west  of  the  reef  is  dotted  by 
islands,  shoals,  rocks,  and  ree&  of  various  but  not  great 
extent.  Between  them  are  the  narrow  winding  passages 
by  which  the  vessels  pass  through  the  strait.  It  is  easily 
comprehended  that  such  vessels  cannot  remain  under 
sail  during  the  night.  The  islands  are  neither  large  nor 
numerous,  except  in  the  narrowest  part,  between  the  most 
northern  part  of  Australia  and  the  southern  coast  of 
Papua,  where  there  are  several  islands  of  moderate  extent, 
uhich  are  considered  as  one  group,  and  comprehended 
under  the  general  name  of  Prince  of  Wales  Islands. 

Since  the  establishment  of  the  English  colonies  in  New 
South  Wales,  Torres  Strait  has  frequently  been  navigated, 
notwithstanding  the  dangers  which  are  encountered  in 
passing  it,  as  it  offers  a  much  shorter  route  between 
those  colonies  and  Hindustan  than  the  eastern  and  western 
routes,  of  which  the  former  passes  to  the  east  of  the 
Corallian  Sea  [Pacirc,  vol.  xvii.,  p.  118],  of  Louisiade, 
and  Papua,  and  the  western  round  the  continent  of 
Australia,  or  more  commonly  round  Tasmania.  By  these 
two  routes  vessels  usually  reach  the  Indian  Archipelago 
and  Hindustan  two  or  three  weeks  later  than  by  the  route 
through  Torres  Strait,  and  as  it  usually  occurs  in  such 
cases,  the  dangers  of  the  strait  are  now  better  known  and 
easily  avoided.  But  the  strait  can  only  be  navigated 
between  March  and  September,  during  the  south-east 
monsoon :  in  the  other  six  months  of  the  year,  or  during 
the  period  of  the  noilh-west  monsoon,  the  fogs  prevail  in 
tlie  strait  to  such  an  extent,  that  no  vessel  can  venture  to 
enter  among  its  almost  innumerable  reefs  and  rocks.  Be- 
sides, Torres  Strait  is  only  navigated  by  vessels  bound  from 
New  South  Wales  to  Hindustan,  and  not  by  those  which 
sail  in  an  opposite  direction.  The  latter  would  always 
have  to  contend  against  contrary  winds ;  for  when  the 
south-east  monsoon  terminates,  the  trade  winds  begin,  and 
blow  steadily  and  with  considerable  force  all  the  rest  of 
the  year.  This  last  circumstance  greatly  favours  the 
passing  of  vessels  from  Sydney  to  Hindustan,  but  must 
render  it  almost  impossible  to  reach  Sydney  by  the  same 
route. 

Two  different  routes  are  taken  by  vessels  in  sailing  to 
Torres  Strait,  and  in  passing  through  it.  They  are  distin- 
p^iished  as  the  Inner  and  Outer  route.  The  Inner  route 
lies  along  the  coast  of  Australia,  and  between  it  and  the 
Great  Barrier  Ileefs.  These  reefs  begin,  according  to 
Flinders,  in  22*  SC  S.  lat.  and  152°  40'  E.  long.,  and  extend 
neaily  parallel  to  the  coast  of  Australia  to  Torres  Strait, 
through  14°  of  lat.  and  9°  of  long.,  and  are  as  to  length  not 
equalled  in  any.  other  jjart  of  the  world.  Their  breadth 
seems  to  be  about  50  or  60  miles  in  their  southern  part, 
but  diminishes  to  the  northward.  At  low-water  a  part  of 
them  is  dry,  and  there  are  numerous  small  black  rocks  on 
them,  but  at  high-water  very  little  of  them  is  seen.  Only 
a  few  narrow  openings  occur  in  these  barrier  reefs,  and  one 
large  one,  which  is  found  at  18°  52'  S.  lat.,  and  which  is 
about  20  miles  wide.  The  arm  of  the  sea  enclosed  between 
the  barrier  and  the  coast  is  from  60  to  80  miles  wide  towards 
the  south,  but  it  contracts  gradually  to  20  miles  near  the 
great  opening,  and  is  still  narrower  farther  north.  Nu- 
merous islands  are  scattered  in  this  enclosed  space,  but  no 
other  coral-banks  occur  except  those  which  surround  some 
of  the  islands.  Being  sheltered  from  the  strong  swell  of 
the  Pacific  by  the  barrier,  the  water  is  smooth,  and  it  also 
offers  the  advantage  of  regular  soundings,  its  depth  not 
being  veiy  unequal,  and  varying  only  from  60  fathoms  at 
the  southern  end  to  30  fathoms  at  the  great  opening,  and 
to  20  at  Cape  Tribulation.  Though  those  who  iirst  inves- 
tigated this  part  of  the  Pacific  had  to  encounter  numerous 
difficulties,  and  were  more  than  once  in  imminent  danger, 
it  seems  that  it  offers  the  safest  route  for  vessels  which  are 
not  very  large,  and  it  appears  that  it  has  lately  been 
adopted  as  the  common  route  of  communication  between 
Sydney  and  Rssington,  the  newly  established  settlement  in 
North  Australia.  Vessels  sailing  by  this  ti-ack  pass  through 
Torres  Strait  by  sailing  round  Cape  York  and  through 
Endeavour  Strait.    The  last-mentioned  strait  is  formed  by  | 


the  mainland  of  Aush-alia  and  some  of  the  islets  belonging 
to  the  Prince  of  Wales  Islands,  and  constitutes  the  southern 
part  of  Torres  Strait.  It  is  about  30  miles  long,  and  from 
two  to  six  miles  wide,  and  offers  a  safe  passage  for  vesaela 
of  good  size. 

The  Outer  route,  which  lies  through  the  Corallian  Sea, 
is  dangerous,  owing  to  the  great  number  of  ree&  which  are 
dispersed  over  it  north  of  the  southern  tropic.  After  pass- 
ing through  Pandora  Entrance  the  vessels  enter  Torres 
Strait  by  sailing  north  of  the  long  reef,  situated  at  the 
entrance  of  the  strait  (144°  E.  long.),  to  Murray  Islands, 
and  traverse  the  strait  by  sailing  west-south-west  between 
innumerable  low  islands,  shoals,  and  rocks.  They  do  not 
enter  Endeavour  Strait,  but  keep  at  the  distance  of  about 
20  miles  from  it  to  the  northward,  until  they  have  passed 
on  the  north  of  Wednesday  and  Good's  Islands,  when  they 
leave  the  strait  and  enter  the  Indian  Sea. 

{Co6k*s  First  Voyage;  Flinders's  Voyage  to  Terra Aiu- 
tralis;  Horsburgh's  SuUan  Directory;  fiirl's  Account  of 
a  Visit  to  Kisser t  in  London  Geograph.  Journal,  vol.  xi.) 

TORRES  VEDRAS,  a  town  of  Portuguese  Estiema- 
dura,  about  twentjr-five  miles  north-north-west  of  Lisbon, 
and  about  eight  nules  firom  the  sea-coast.  The  small  river 
Zizandre  flows  in  a  ravine  by  Torres  Vedras,  separating  the 
rid^e  which  runs  from  east  to  west  across  the  peninsula  in 
which  Lisbon  is  situated,  from  the  lofty  ridge  called  Serra 
de  Baragueda,  which  nins  from  north  to  south  in  a  direc- 
tion blmost  perpendicular  to  the  former.     [Estrkmadura, 

PORTDGUESK.l 

Torres  Vedras  is  become  an  historical  name  in  con- 
sequence of  the  lines  of  defence  constructed  by  Lord  Wei  • 
lington  along  the  sinuosities  of  the  hilly  tract  which  ex- 
tends from  the  Tagus  to  the  sea,  so  as  to  protect  the 
peninsula  of  Lisbon  from  invasion,  and  in  which  he 
awaited  and  baffled  the  attack  of  the  French  army  under 
Marshal  Massena  in  the  autumn  of  1810.  *The  line  of  de- 
fence was  double :  the  first,  which  was  29  miles  long, 
began  at  Alhandra  on  the  Tagus,  crossed  the  valley  of 
Aruda,  which  was  rather  a  weak  point,  and  passed  along 
the  skills  of  Monte  Agra9a,  where  there  was  a. large  and 
strong  redoubt ;  it  then  passed  across  the  valley  of  Zibreira, 
and  skirted  the  ravine  of  Runa  to  the  heights  of  Torres 
Vedras,  which  were  well  fortified,  and  from  thence  fol- 
lowed the  course  of  the  Zizandre  to  its  mouth.' ....  *  The 
second  line,  at  a  distance  varying  from  six  to  ten  miles  in 
the  rear  of  the  fiirst^  extended  from  Quintella  on  the  Tagus, 
by  Bucellas,  Monte  Chique,  and  Mafi-a,  to  the  mouth  of 
the  little  river  S.  Louren^  on  the  sea-coast,  and  was  about 
24  miles  in  length.  This  was  the  stronger  line  of  the  two 
by  nature  and  art ;  and  should  the  first  line  be  forced  by 
the  enemy,  the  retreat  of  the  army  upon  the  second  was 
secure  at  all  times.  Both  lines  were  protected  by  breast- 
works, abattis,  stone-works  with  banquettes,  and  scarps. 
In  the  rear  of  the  second  line  there  was  a  line  of  embarka- 
tion, should  that  measure  become  necessary,  enclosing  an 
entrenched  camp  and  the  Fort  S.  Julian.  More  than  100 
redoubts  or  forts,  and  600  pieces  of  artillery,  were  scattered 
along  these  lines.  About  60,000  men,  between  English, 
Portuguese,  and  Spaniards,  were  posted  along  the  first  and 
second  lines.  A  flotilla  of  gun-boats  flanked  the  right  of 
the  position.' 

(the  Military  Life  of  the  Duke  of  Wellington,  in 
Knight's  Store  of  Knowledge.) 

TORRICELLI.  EVANGELISTA,  a  learned  Italian  ma- 
thematician and  philosopher,  was  bom  October  15,  1608, 
at  Piancaldoli  in  Romagna,  and  being,  probably  at  an  early 
age,  an  orphan,  he  was  supported  by  an  uncle  who  resided 
at  Faenza.  At  this  place,  and  in  a  school  of  the  Jesuits,  the 
youth  received  a  mathematical  education,  and  he  speedily 
distinguished  himself  by  the  progress  which  he  made  in 
acauiring  a  knowledge  of  the  sciences. 

At  twenty  years  of  age  his  uncle  sent  him  to  Rome, 
where  he  oecame  intimately  acquainted  with  Benedict 
Castelli,  who  was  then  professor  of  mathematics  in  that 
city,  and  by  whom  his  studies  were  directed.  The  DiaJogues 
of  Galileo  appear  to  have  particularly  engaged  Torricelli's 
attention,  and  he  composed  two  tracts,  one  on  the  subject  of 
mechanics,  and  the  other  on  the  motion  of  fluids,  which 
were  published  with  the  rest  of  his  mathematical  works  in 
1643.  Torricelli  seems  to  have  been  the  first  who  established 
the  principle,  that  when  two  weights  are  so  connected 
together,  tnat  being  placed  in  any  position  their  common 
centre  of  gravity  neither  ascends  nor   descends,  thos^ 
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weights  are  in  ecrailibrio ;  and  on  this  principle  he  inyesti- 
giUed  the  ratio  Detween  two  weights  when  they  are  in 
equilibrio  on  a  double  inclined  plane.  He  also  investi- 
gated the  motions  of  falling  bodies  and  projectiles ;  and 
amonff  the  results  of  his  researches  is  the  remarkable  fact, 
that  the  -jpaXhs  of  any  number  of  projectiles  (in  a  non-resist- 
ing medium)  when  discharged  from  the  same  point  with 
equal  velocities,  but  at  different  angles  of  elevation,  are 
parabolas  situated  within  one  curve  which  is  a  tangent  to 
all  of  them,  and  is  itself  a  parabola.  In  the  tract  on  the 
motion  of  fluids,  he  assumes  that  water  will  flow  through 
an  oriflce  at  the  bottom  of  a  vessel  with  a  velocity  equal 
to  that  which  would  be  acauired  by  a  body  falling  through 
the  height  of  the  fluid  in  tne  vessel,  and  he  endeavours  to 
establi^  the  principle  by  the  supposed  fact  that  water  so 
flowing  ascenos  in  a  vertical  tube  connected  with  the  vessel 
at  the  oriflce  (the  resistance  of  the  air  being  abstracted) 
to  the  level  of  the  upper  surface  of  that  which  is  in  the 
vessel :  he  hence  concludes  that  the  velocities  of  effluent 
water  must  vary  with  the  square-roots  of  the  pressures. 

Galileo,  having  received  copies  of  the  tracts  above  men- 
tioned, was  desirous  of  becoming  acquainted  with  the 
author,  and  he  pressed  the  latter  to  join  him  at  Florence. 
Torricelli,  having  formed  connections  at  Rome,  at  flrst 
hesitated,  but  at  length  decided  to  accept  the  invitation : 
he  was  kindly  received  by  Galileo,  and  it  is  said  that  his 
society  and  conversation  contributed  to  soothe  the  last  days 
of  the  venerable  philosopher,  who  was  then  inflrm  and 
blind,  and  who  died  at  the  end  of  three  months  from  his 
arrival.  Having  been  honoured  by  the  ^rand-duke  with 
the  appointment  of  professor  of  mathematics  in  the  Acca- 
demia,  TonicelH  became  the  successor  of  Galileo  in  the 
institution,  and  he  resided  at  Florence  till  his  death,  which 
happened  in  1647,  when  he  was  thirty-nine  years  of  age. 

About  the  year  1637  Roberval,  in  France,  discovered  a 
method  of  determining  the  area  of  a  cycloid,  aud  seven 
years  later  Torricelli  published  a  solution  of  the  problem 
in  an  appendix  to  the  collection  of  his  works.  As  the 
Italian  maUiematician  appeared  to  consider  himself  to  be 
the  discoverer  of  the  rule,  RobervaVs  jealousy  was  excited, 
and  ]ie  accused  Tonicelli  of  plagiaiism ;  asserting  that  the 
latter  had  taken  the  solution  from  some  papei-s  which  had 
been  sent  to  Galileo,  and  which  had  fallen  into  his  hands 
on  the  death  of  that  philosopher :  Torricelli  however,  in  a 
letter  to  Roberval,  denies  that  assertion,  and  there  seems 
no  reason  to  doubt  that  he  made  the  discovery  without 
any  knowledge  of  what  had  been  already  done  in  France. 
He  subsequently  gave  rules  for  finding  tne  volumes  of  the 
solids  formed  by  the  revolution  of  a  cycloid  about  its  base 
and  about  its  axis ;  that  which  is  applicable  to  the  flrst 
case  is  correct,  but  the  other  is  only  approximative,  so  that 
it  may  be  doubted  whether  or  not  Tomcelli  was  in  posses- 
sion of  an  accurate  solution  of  the  problem. 

But  the  discovery  which  has  immortalized  the  name  of 
Torricelli  is  that  of  the  barometer.  Galileo  liad  occasion, 
some  time  previously,  to  observe  that  a  column  of  water 
exceeding  18  cubits  (about  33  feet,  English)  in  height 
could  not  be  rused  in  a  pump ;  and,  though  he  had  already 
made  the  discovery  of  the  pressure  of  the  atmosphere,  the 
reason  why  that  limit  could  not  be  exceeded  remained 
u.iknown  to  him.  Torricelli,  in  1643,  wishing  to  And,  in  a 
more  convenient  manner,  the  weight  of  the  quantity  of 
fluid  which  could  be  supported  above  its  general  level, 
performed  an  experiment  similar  to  that  which  is  exhibited 
when  a  pump  is  in  action;  and,  instead  of  water,  he 
used  mercury,  which  is  about  fourteen  times  as  heavy. 
He  fllled  witn  mercury  a  glass  tube  which  at  one  end  was 
hermetically  closed,  and  having  inverted  it,  he  brought  its 
open  extremity  under  the  surface  of  mercury  in  a  vessel ; 
wnen  he  observed  that  the  top  of  the  column  descended 
till  it  stood  at  a  height  equal  to  between  29  and  30  inches 
(Eiiglish)  above  the  level  of  the  mercury  in  the  vessel, 
leaving  what  is  considered  as  a  perfect  vacuum  between 
the  upper  extremity  of  the  column  and  that  of  the  tube. 
The  specific  gravity  of  mercury  being  known,  the  weight 
of  the  supported  column  could,  of  course,  be  found. 

By  this  experiment  the  opinion  that  a  vacuum  was 
contrary  to  a  law  of  nature  was  immediately  proved  to 
be  unfounded,  but  it  is  uncertain  whether  or  not  Torri- 
celli was  aware  of  the  true  cause  of  the  column  of  mercury 
being  so  supported,  and  the  honour  of  having  been  the 
first  to  prove  decisively  that  it  was  the  pressure  of  the 
atmosphere  on  the  surface  of  the  mercury  in  the  vessel. 


is  ascribed  to  Pascal,  who,  in  1648,  on  conveying  a  tube  so 
fllled  to  stations  at  different  heights  above  the  level  of  the  . 

})lains,  found  that  the  column  of  mercury  diminished  in 
ength  as  the  station  was  more  elevated ;  that  is,  as  the 
weight  of  the  column  of  atmosphere  above  the  vessel 
diminished. 

It  may  be  easily  conceived  that  Torricelli  would  com- 
municate his  ideas  to  his  friends  before  he  actually  made 
the  experiment  above  mentioned;  and  such  a  circum- 
stance may  account  for  the  pretensions  of  Valerianus  Msjb;- 
nus,  Honoratus  Fabri,  and  others,  to  priority  in  the  dis- 
covery of  what  is  called  the  Torricellian  vacuum.  It 
ought  to  be  observed  however  that  in  one  of  the  letters  of 
Descartes,  dated  1631,  that  is,  twelve  years  before  the  ex- 
periment of  Torricelli  was  made,  this  philosopher  mentions 
the  support  of  a  column  of  mercury  in  a  tube,  and  ex- 
pressly ascribes  the  cause  to  the  weight  of  a  column  of  air 
extending  upwards  beyond  the  clouds. 

Torricelli  published  at  Florence,  in  1644,  a  volume  in 
4to.,  entitled  *  Opera  Greometrica.'  A  paper  which  he 
wrote  on  the  course  of  the  Chiana  is  in  tne  collection  of 
writings  on  the  movement  of  fluids  (Florence,  1768).  His 
discovery  of  the  barometer  is  given  in  his  own  work  on 
mathematical  and  physical  subjects,  entitled  *  L6zione 
Accademiche '  (Florence,  1715).  And  his  letter  to  Roberval 
on  the  cycloid  is  in  the  third  volume  of  the  *  M^moires '  of 
the  Academy  of  Sciences  at  Paris.  He  is  said  to  have  been 
the  inventor  of  the  small  simple  microscopes  of  short 
focus,  which  consist  of  a  globule  of  glass  melted  in  the 
flame  of  a  lamp.  His  manuscripts  are  preserved  in  the 
Medicean  Palace,  and  in  the  same  ediflce  there  are  some 
object-glasses  for  telescopes,  of  considerable  dimensions, 
which  bear  his  name. 

TORRID  ZONE.    TZone.] 

TORRIGIA'NO,  PIlS'TRO,  an  Italian  sculptor,  whose 
name  is  connected  with  the  history  of  art  in  tnis  country, 
he  being  one  of  the  foi-eign  artists  employed  by  Henry 
VIII.,  was  hardly  less  remarkable  for  the  ferociousness  of 
his  temper,  the  singularity  of  his  conduct,  and  the  strange- 
ness of  his  fate,  than  for  his  ability  in  his  profession.  He 
was  a  native  of  Florence,  and  though  the  time  of  his  bu-th 
is  not  mentioned,  it  was  probably  about  the  same  as  that  of 
Michael  Angel o  (1474),  as  they  studied  together  from  the 
antiquities  in  the  gardens  of  Lorenzo  de'  Medici,  il  Mag- 
nifico ;  a  circumstance  which  Michael  had  good  cause  to 
remember,  for  such  was  Torrigiano's  jealousy  of  and  spite 
towards  him,  that  he  one  day  assaulted  him,  and  inflicted 
so  severe  a  blow  upon  his  nose  as  to  crush  and  disfigure  it 
for  ever.  Being  obliged  to  flee  from  Florence  in  con- 
sequence of  this  affair,  Torrigiano  went  to  Rome,  where  he 
was  employed  by  Pope  Alexander  VI.,  and  afterwards  en- 
listed and  served  as  a  soldier,  flrst  under  the  duke  Valen- 
tino in  Romagna,  next  under  Vitelli  and  Piero  de'  Medici. 
Strange  as  this  change  was,  he  was  well  suited  to  his  new 
profession,  and  that  to  him;  for,  as  described  both  by 
Vasari  and  Cellini,  he  was  a  large,  handsome,  and  power- 
ful man  ;  was  gifted  with  great  *  audacity,  and  had  more 
the  air  of  a  rough  soldier  than  of  an  artist.'  But  though 
he  distinguished  himself  by  his  prowess,  and  obtained  the 
rank  of  ensign,  he  saw  no  chance  of  speedily  advancing 
higher,  and  therefore  returned  to  his  former  profession, 
wmch  he  practised  for  awhile,  but  only,  it  would  seem,  in 
small  bronze  figures,  executed  for  some  Florentine  mer- 
chants, whom  he  afterwards  accompanied  to  England.  His 
talents,  and  perhaps  his  personal  qualities  also,  recom- 
mended him  to  the  favour  of  Henry  VIII.,  for  whom  he 
executed  a  variety  of  things,  but  his  chief  work  was  the 
tomb  of  Henry  Vll.  in  Westminster  Abbey,  which  he 
completed  in  1519,  and  for  which  he  received  the  sum  of 
1000/.  The  tomb  of  Margaret,  countess  of  Richmond,  in 
Henry  VII.'s  chapel,  is  also  supposed  to  have  been  by  him. 

While  engaged  upon  Henry's  tomb  he  returned  to  Italy, 
in  order  to  carry  back  with  nim  other  assistants,  and  en- 
deavoured to  persuade  Benvenuto  Cellini,  then  only 
eighteen,  to  accompany  him ;  but  the  latter  tells  us  he  was 
so  disgusted  with  Torrigiano,  on  learning  from  him  how 
brutally  he  had  treated  Michael  Angelo,  that  so  far  from 
associating  with  him  in  any  way,  he  could  not  even  endure 
the  sight  of  him. 

After  finally  quitting  England  in  1519,  Torrigiano 
visited  Spain,  where  he  executed  several  pieces  of  sculp- 
ture for  convents,  &c.,  and  among  others,  a  Vir^n  and 
Child,  so  beautiful  that  the  duke  d'Arcos  commissioned 


Digitized  by 


Google 


TOR 


54 


TOR 


him  to  make  a  oopy  of  it.  The  payment  promised  for  it 
seemed  such  an  immense  sum,  tnat  the  artist  fancied  he 
was  about  to  be  rendered  wealthy  for  the  rest  of  his  days ; 
80  great  therefore  was  his  indignation  on  discovering  that 
the  vast  heap  of  maravedis  sent  home  to  him  amounted  to 
no  more  in  value  than  thirty  ducats,  that  he  went  and 
broke  the  statue  to  pieces.  On  this,  the  duke  caused  him 
to  be  imprisoned  in  the  Inquisition  as  a  sacrileflnious  heretic 
who  had  impiously  destroyed  a  figure  of  the  Holy  Virgin. 
He  was  accordingly  condemnea  by  that  tribunal,  but 
avoided  the  execution  of  his  sentence  by  refitsing  to  take 
any  food ;  preferring  starving  himself  to  death  to  the  more 
ignominious  end  which  else  awaited  him.  Thus  perished, 
in  1522,  an  artist  of  more  than  ordinary  talent :  a  victim 
partly  to  his  own  violence  and  imprudence,  and  partly  to 
the  mercilessness  of  a  most  odious  and  sanguinary  tribunal. 
(Vasari,  Vite ;  Vita  di  Benvenuto  Cellini.) 

TORRINGTON.    [Dbvowshirb.] 

TORS.  By  the  natural  weathering  of  rocks  exposed  to 
atmospheric  vicissitudes,  the  perishable  parts  are  removed 
and  the  more  resisting  portions  remain.  In  rocks  which 
manifest  peculiar  arrangements  of  joints  or  natural  divisions, 
the  bloclcs  jind  masses  defined  by  their  intersections  often 
appear  in  cubical,  subcolumnar,  and  other  characteristic 
shapes.  To  masses  more  or  less  characteristic  in  figure,  left 
by  the  decay  of  surrounding  parts  in  prominent  situations, 
the  name  of '  Tor '  is  applied  m  the  granitic  tracts  of  Devon 
and  Cornwall.  Examples  majr  be  seen  in  almost  every 
district  of  granite,  millstone-grit,  and  massive  conglome- 
rate, such  as  that  which  forms  the  top  of  the  old  red- 
sandstone  near  Monmouth.  In  some  instances  the  wea- 
thering process  (which  proceeds  most  rapidly  to  waste  the 
stone  in  sheltered  parts)  undermines  the  mass  of  rock,  so 
as  to  leave  it  standing  on  a  narrow  pedestal  (Brimham 
rocks  in  Yorkshire,  for  example,  or  the  '  Buckstone  '  near 
Monmouth).  Finally,  this  pedestal  is  worn  away,  and  the 
stone  falls  to  take  a  new  position.  It  may  happen,  owing 
to  the  figure  of  the  stone  and  the  place  of  the  centre  of 
gravity,  that  in  its  new  situation  the  stone  may  rest  upon 
so  narrow  a  base  as  to  be  easily  displaced  to  a  small  extent 
by  the  hand.  It  is  then  a  '  rocking-stone,*  such  as  occur 
in  Cornwall,  in  Yorkshire,  and  in  many  other  situations, 
where  the  labour  of  Druids  has  been  invoked  to  account 
for  a  simple  operation  of  nature.  (MacCulloch,  in  Geol. 
IVaiM.,  1st  series,  vol.  ii. ;  De  la  Beche's  Manual  of  Geo- 
logy ;  Phillips's  Geol.  of  Yorkshire,  vol.  li.) 

TORSCHOK  is  a  considerable  town  of  European  Russia, 
in  the  government  of  Twer :  next  to  the  capital,  it  is  the 
most  important  town.in  that  government.  It  is  situated  on 
the  right  bank  of  the  river  Twerza,  on  the  high  road  be- 
tween St.  Petersburg  and  Moscow,  and  is  divided  into  two 
paits  by  the  river  which  runs  through  it,  and  over  which 
there  is  a  bridge  of  boats.  It  is  surrounded  with  palisades, 
and  has  broad  streets  and  spacious  market-places,  which 
however  are  not  paved.  Of  the  fortifications  nothing  re- 
mains but  the  ramparts,  which  are  planted  with  birch  and 
converted  into  public  walks.  The  houses  are  partly  built 
of  brick ;  and  there  are  twenty-three  churches,  among 
which  the  cathedral,  which  has  been  rebuilt  wi/hin  these 
few  years,  is  worthy  of  notice.  From  the  castle  on  the 
hill  there  is  an  extensive  and  beautiful  prospect.  The 
town  is  large,  and  has  a  striking  effect  when  viewed  at  a 
distance ;  the  interior  does  not  correspond  with  the  ex- 
terior appearance.  It  is  very  old,  and  nas  always  shared 
the  fate  of  Novgorod ;  after  being  frequently  pillaged  by 
the  Tartars  and  the  princes  of  Twer  and  Mx)scow,  it  has 
always  recovered  itself,  and  is  partly  indebted  for  its 
agreeable  appearance  to  Catherine  II.,  who  relieved  it 
ailer  a  great  fire  in  1769.  The  population  of  Torschok  is 
stated  by  Hassel,  above  twenty  years  ago,  at  15,000 ;  yet 
Schnitzler,  in  1835,  thinks  that  estimate  much  too  high. 
The  inhabitants  manufacture  boots,  slippers,  caps,  port- 
folios, and  other  articles  of  embroidered  morocco.  Few 
travellers  pass  through  this  city  without  purchasing  some 
articles  of  this  kind,  and  they  pay  a  higher  price  on  the 
spot  than  at  St.  Petersburg  and  Moscow,  where  very  large 
quantities  are  sold.  The  boots  and  caps  of  Torschok  are 
sold  as  the  manufacture  of  Turkey  and  Persia. 

(Schnitzler,  La  Russie,  la  Pologne,  et  la  Finlande; 
Stein,  Geographi9ches  Lexicon;  Horschelmann ;  Hassel ; 
Cannabich.^i 

TORSELLI'NO.    [Tdrskllinus.] 

TORSION  is  that  force  with  which  a  thread  or  wire 


returns  to  a  state  of  rest  when  it  has  been  twisted  by  betng 
turned  round  on  its  axis :  the  thread  or  wire,  which  is  sus- 
pended vertically,  is  attached  at  the  up])er  extremity  to 
some  object,  and  at  the  lower  extremity  is  a  weight  with 
a  horizontal  index,  or  a  stirrup,  which  is  to  carry  a  Q^edle 
or  bar  in  a  horizontal  position. 

Let  Z  Y  be  the  wire,  W  the  weight  or  stirrup,  and  AB 
an  index  or  needle,  and  let  6  a  c  be  patt  of  a  graduated 
ring  on  the  same  level  as  the  needle  ;  then,  on  turning  the 


■(^^ 


A 


^» 


object  W  round  till  a  mark  on  the  extremity  A  of  the 
index  is  brought  to  any  point,  6,  on  the  ring,  the  wire  be- 
comes twisted ;  and  when  the  power  by  which  W  is  turned 
is  removed,  the  elasticity  of  the  wire  causes  the  point  at  A 
to  oscillate  within  the  nng  through  an  arc,  Bsbac,  which 
continually  diminishes  till  the  index  rests  in  its  original 
position. 

In  the  article  Elasticity  (p.  327)  there  is  given  an 
investigation  from  which  it  is  proved  that,  while  the  force 
of  torsion  is  moderate,  its  intensity  is  directly  proportional 
to  the  angle  or  arc  through  which  the  extiemity  A  of  the 
index  is  moved  in  twisting  the  wire.  It  is  also  there 
proved  that  T,  the  time  of  a  complete  oscillation,  is  con- 
stant, or  that  the  vibrations  are  isochronous,  like  those  of 
a  pendulum  which  is  acted  upon  by  gravity ;  and  further, 
that  when  a  body,  as  W,  is  suspenaed,  the  squares  of  the 
times  of  vibration  vary  directly  as  the  momentum  of  the 
body's  inertia,  and  inversely  as  the  force  of  torsion :  con- 
sequently when  the  forms  and  weights  of  suspended  bodies 
are  the  same,  the  force  of  torsion  varies  inversely  with  the 
square  of  the  time.  With  respect  to  the  effects  which  a 
variation  in  the  length  of  the  wire  will  cause  in  the  force 
of  torsion,  it  may  be  observed  that  in  proportion  as  the 
lengths  of  the  wires  are  increased,  points  at  the  lower  ex- 
tremities must  be  turned,  about  the  axis,  through  greater 
arcs,  in  order  to  produce  equal  degrees  of  torsion  at  equal 
distances  from  the  points  of  suspension  ;  and  hence,  if  the 
number  of  revolutions  be  equal,  the  force  of  torsion  will 
be  inversely  proportional  to  the  len^h  of  the  wire  :  it  fol- 
lows therefore  that  the  time  of  a  vibration  varies  directly 
with  the  square-root  of  the  length  of  the  wire. 

These  deductions  from  theory  are  confirmed-  by  their 
agreement  with  the  results  of  the  numerous  expenments 
made  by  M.  Coulomb  with  an  apparatus  similar  to  that 
which  is  above  represented ;  the  times  in  which  a  certain 
nuinber  of  isochronous  vibrations  were  made  with  wires 
of  different  lengths,  and  carrying  at  their  lower  extremities 
cylinders  of  different  weights,  being  observed.  By  com- 
parisons also  of  experiments  on  wires  of  the  same  length 
and  of  different  diameters,  consequently  of  different 
weights,  Coulomb  found  that  the  times  of  vibration  were 
inversely  proportional  to  the  weights,  or  to  the  squares  of 
the  diameters  of  the  wires ;  and  since  the  force  of  torsion 
varies  inversely  with  the  squares  of  the  times,  it  follows 
that  when  the  wires  are  of  the  like  material  and  of  equal 
lengths,  the  force  of  torsion  varies  directly  with  the  fourth 
power  of  the  diameter.    M.  Poisson,  in  a  memoir  on  the 
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equilibrium  and  movement  of  elastic  bodies,  which  is  given 
in  the  *  Mtooires  de  TAcad^mie  des  Sciences '  (torn,  viii.), 
has  deduced  the  same  law  from  purely  theoretical  consi- 
derations. 

It  may  be  convenient  to  compare  the  force  of  torsion 
witlfthat  of  gravity,  and  for  this  purpose  it  will  be  neces- 
sary to  obsei-ve  merely  that  the  time  in  which  a  pendulum, 
whose  length  is  I,  makes  a  complete  oscillation  in  a  veiy 

small  arc  is  expressed  hy  «•  (  -  j     [Pendulum,  p.  406], 

where  g  represents  the  force  of  gravity :  then  the  time  in 
which  the  torsion  wire  vibrates  once  on  its  axis  being 
made  equal  to  the  time  in  which  a  simple  pendulum 
vibrates,  we    have   (using  the  formula   in  Elasticity), 

=s  -  ;  therefore  as  the  momentum  of  inertia  for  a 

n        g' 

torsion  wire  suspending  a  body  of  a  given  form  can  be 
computed,  and  as  /  may  be  found  from  the  observed  time 
of  a  vibration,  the  value  of  n  (the  coefficient  of  the  force 
of  torsion)  can  be  ascertained  from  this  equation. 
'The  torsion  of  slender  wires  was  first  employed  by  Cou- 
lomb for  the  purpose  of  determining  the  intensities  of 
forces  in  nature  and  the  laws  of  their  action  in  circum- 
stances which  render  direct  methods  inapplicable  :  his  ex- 
periments were  performed  with  an  instrument  which  he 
invented,  and  which  he  designated  a  torsion  balance.  In 
the  article  Electrometer  there  is  i^ven  a  description  of 
the  instrument  and  of  the  method  of  employing  it  in  find- 
ing the  laws  uf  electric  attractions  and  repulsions ;  and  it 
will  therefore  be  sufficient  in  this  place  to  explain  its 
application  in  determining  those  of  magnetic  action.  For 
this  purpose  Coulomb  adapted  to  the  suspending  wire, 
which  was  of  copper,  a  small  stirrup,  as  W,  also  of  copper, 
in  which  could  oe  placed  a  magnetized  needle  of  steel. 
Before  this  was  done  however,  a  copper  needle,  equal  in 
weight  to  the  magnetized  needle  which  was  to  be  used  in 
the  experiment,  was  placed  in  the  stirrup,  and  the  plate 
D  at  the  top  of  the  glass  case  was  turned  round  tilf  one 
extremity  of  the  copper  needle,  which  turned  with  the 
plate,  was  brought  to  the  zero  of  the  graduations  on  the 
horizontal  circle  bac  in  the  case,  the  suspending  wire 
being  in  an  untwisted  state :  the  whole  case  was  after- 
wards turned  round  till  the  needle,  still  pointing  to  zero, 
was  in  the  direction  of  the  magnetic  meridian,  which  had 
been  previously  determined.  The  copper  needJe  was  then 
taken  away,  and  the  magnetized  needle  put  in  the  stirrup ; 
and  as  soon  as  it  was  at  rest  in  the  magnetic  meridian,  tne 
suspending  wire  was  twisted  by  turning. the  stem  £,  to 
which  it  is  attached  at  the  upper  extremity  of  the  case, 
till  the  index  there  had  passed  over  some  given  number  of 
degrees,  which  in  one  experiment  was  360.  The  sus- 
pended needle  was  thus  made  to  deviate  from  its  previous 
position  10^  degrees,  in  which  state  the  horizontal  force  of 
teiTestrial  magnetism  was  in  equilibrio  with  the  force  of 
torsion ;  and  the  angle  of  torsion  was  then  equal  to  349^'' 
(=  360**-  lOJ").  On  turning  the  index  at  E  through  two 
revolutions,  the  needle  was  observed  to  rest  between  the 
opposing  forces,  at  21^®  from  its  original  place,  when  con- 
sequently the  angle  of  torsion  was  698f''  (=720** -21^**). 
Obtaining  in  like  manner  several  other  angles  of  torsion 
.  with  the  corresponding  deviations  of  the  magnetic  needle, 
and  comparing  them  together.  Coulomb  found  that  the 
forces  of  torsion  are  constantly  proportional  to  the  sines  of 
the  deviations  of  the  needle. 

In  order  to  discover  the  law  of  magnetic  action  with 
respect  to  the  distances  between  the  attracting  or  repelling 
booies.  Coulomb  placed  a  magnetized  needle  m  the  stirrup 
of  the  balance,  and  after  twisting  the  wire  by  turning  the 
micrometer  stem  at  E  on  its  axis  through  a  certain  number 
of  degrees,  he  observed  where  the  needle  rested  between 
the  opposing  forces  of  torsion  and  the  horizontal  compo- 
nent of  terrestrial  magnetism :  assuming  then  that  the  de- 
viations of  the  needle  were  proportional  to  the  forces  of 
torsion,  he  found  that,  in  order  to  make  the  needle  deviate 
one  degree,  it  was  necessary  to  employ  a  force  of  torsion 
expressed  by  35  degrees.  The  wire  being  then  untwisted, 
and  the  magnetized  needle  placed  in  the  magnetic  meri- 
dian. Coulomb  introduced  in  the  glass  case,  in  a  vertical 
position,  and  also  in  the  plane  of  the  magnetic  meridian,  a 
magnetized  needle  of  the  same  dimensions  as  the  other,  so 
that  if  the  two  needles  could  have  approached  each  other 
they  wcwld  have  been  in  contact  at  about  an  iaeh  from  the 


extremity  of  each ;  but  the  poles  of  the  same  denomination 
in  the  two  needles  being  presented  to  each  other,  a  repul- 
sion took  place,  and  the  suspended  needle  came  to  a  state 
of  rest  between  the  opposing  forces  of  torsion  and  of  mag- 
netic repulsion.  When  the  micrometer  at  £  was  allowed 
to  remain  in  its  actual  position,  the  suspended  needle  was 
repelled  24  degrees,  and  conseouently  it  was  prevented 
from  returning  to  the  zero  point  oy  a  force  of  toi-sion  ex- 
pressed by  the  sum  of  24  degrees,  and  of  the  horizontal 
force  of  *errestrial  attraction  (=  24  X  35%  or  840**) ;  thus 
the  who^e  force  of  magnetic  repulsion  was  expressed  by 
864  degrees.  In  a  second  experiment,  the  wire  being 
twisted  by  making  the  stem  at  E  perform  three  revolutions 
(=  lOSO"")  in  a  direction  contrary  to  that  of  the  24  degrees 
before  mentioned,  the  needle  rested  at  17  degrees  from 
zero :  the  force  of  magnetic  repulsion  was  then  expressed 
by  the  sum  of  1097  degrees,  and  the  value  of  terrestrial 
attraction  (=  17  X  35%  or  595°) ;  that  is,  in  all,  1692  de- 
grees. On  comparing  together  several  experiments  of  the 
same  nature,  and  also  several  similar  experiments  in  which 
the  poles  of  a  contrary  denomination  were  presented  to 
each  other.  Coulomb  found,  neglecting  small  differences 
which  may  be  supposed  to  have  arisen  from  the  extent  and 
configuration  of  the  needles,  that  the  forces  of  magnetic 
repulsion  and  attraction  vary  inversely  as  the  squares  cf  the 
distances. 

The  •  bifilar  magnetometer '  which  was  invented  by  M. 
Gauss,  is  a  species  of  torsion  balance  :  it  is  described  briefi y 
in  the  ailicle  TbrrbstrIal  Maqnstism,  and  at  length  in 
Taylor's  '  Scientific  Memoirs,'  vol.  ii.,  part  6.  The  appa- 
ratus with  which,  by  the  oscillations  of  two  balls  of  lead 
at  the  extremities  of  a  lever  suspended  horizontally  by  a 
string,  Mr.  Cavendish  determined  the  average  density  of 
the  earth,  was  also  a  balance  acting  on  the  same  principle. 
[Attraction,  p.  68,] 

For  the  strain  of  torsion  in  machinery,  see  Materials, 
Strength  of. 

TORTENSON.     [Thirty  Years'  War.] 

TORTI,  FRANCIS,  an  eminent  Italian  physician,  was 
bom  at  Modena,  December  1st,  1658.  Having  finished 
his  preliminary  studies  in  1675,  he  was  originally  intended 
for  the  legal  profession ;  this  however  he  soon  abandoned, 
and  embraced  that  of  medicine,  which  he  studied  under 
Antonio  Frassoni.  He  took  the  degree  of  Doctor  of  Medi- 
cine at  Bologna  in  1678,  and  upon  his  return  to  Modena, 
at  the  early  age  of  twenty-three,  he  obtamed  one  of  tho 
medicsd  professorships  founded  by  the  duke  Francis  II. 
Soon  afterwards  he  was  chosen  to  be  one  of  the  physicians 
in  ordinary  to  the  duke,  an  appointment  which  he  owed 
partly  to  his  accomplishments  in  music  and  literature,  as 
tie  was  the  composer  of  several  oratorios,  and  also  wrote  a 
Latin  letter  under  the  assumed  name  of  L.  A.  Cotta,  in 
defence  of  Tasso  against  Bouhours.  Upon  the  death  of 
Francis  in  1694,  his  successor  continued  loHi  in  his  place 
of  physician  in  ordinary ;  he  was  also  prevailed  upon  by 
his  representations  to  found  an  anatomical  amphitheatre 
at  Modena,  in  which  Torti  was  entrusted  with  the  office 
of  demonstrator  in  1698.  He  had  previously  joined  with 
Ramazzini  in  carrying  on  some  researches  concerning  the 
barometer,  the  results  of  which  were  published  by  the 
latter  under  the  title  'Ephemerides  Barometricae  Mutl- 
nensee,'  Modena,  1694 ;  and  again  *  Disserlatio  altera 
Triceps  circi  Mercurii  Motiones  in  Barometro,'  Modena, 
1698.  But  Torti's  most  important  and  celebrated  work 
did  not  appear  till  1709,  under  the  title  *  Therapeutice 
Spe^alis  ad  Febres  quaadam  Pemiciosas,  inopinato  ac 
repente  Lethales,  una  ver5  China  China  Peculiari  Methodo 
ministrata,'  Modena,  8vo.  This  work  placed  him  at  once 
in  the  first  rank  among  practical  physicians,  and  still  con- 
tinues to  be  highly  esteemed.  It  has  been  several  times 
reprinted,  the  test  edition  (of  which  the  wiiter  is  a^ware) 
beinj  published  at  Paris,  1821,  8vo.,  in  2  vols.  The 
publication  of  this  work  gained  him  the  friendship  and 
applause  of  various  learned  men,  and  also  the  title  of 
corresponding  member  of  the  Rojral  Society  of  London, 
and  of  the  Academy  of  Valentia  in  Spain.  It  also  drew 
forth  some  criticisms  from  Manget  and  Ramaxzini,  to 
whose  i«marks  he  replied  with  some  degree  of  bitterness 
and  warmth.  In  1717  he  was  offered  the  professorship  of 
Practical  Medicine  at  Turin,  and  in  1720  he  had  a  similar 
offer  at  Padua,  but  he  refhsed  them  both,  and  preferred 
living  at  Modena,  where  he  had  honours  and  emoluments 
hea|wd  upon  him  by  the  duke.     An  incurable  trem- 
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bling  of  the  hands  having  rendered  him  unable  to  feel 
the  pulse  of  his  patients  with  sufficient  accuracy,  he  gave 
up  practice  some  years  before  his  death,  and  passed  the 
remainder  of  his  life  in  honourable  repose,  often  consulted 
by  patients  from  all  parts,  and  spending  much  of  his 
leisure  time  in  the  pleasures  of  the  chase,  to  which  he  had 
always  been  much  addicted.  Having  been  summoned  by 
the  prince  of  Parma,  in  1731,  to  attend  Henrietta  d'Este, 
he  was,  upon  his  return  to  Modena,  seized  while  in  a 
church  with  a  sudden  attack  of  hemiplegia,  brought  on 
probably  by  heat  and  over-exertion.  For  some  time  after- 
wards he  lost  the  use  of  his  right  side,  but  gradually 
recovered,  and  lived  for  ten  years  after  the  attack.  He 
latterly  became  dropsical,  and  died  in  March,  1741,  at  the 
age  of  eighty-two.  He  was  twice  married,  but  having  no 
children,  he  left  part  of  his  fortune  to  found  another 
medical  professorship  at  Modena,  and  directed  the  rest  to 
be  given  away  in  charity.    (JBiographie  Medicale.) 

TORTOISES  {Testudinata\  a  numerous  and  highly 
interesting  order  of  Reptiles,  generally  considered  the  first 
by  herpetologists.  They  are  also  termed  Chelonians,  from 
XtXuvfi  (chelone),  the  Greek  name  for  a  tortoise,  and  are 
distinguished  at  the  first  glance  by  the  double  shield  in 
which  their  body  is  normally  enclosed,  whether  they  are 
terrestrial,  fresh-water,  or  marine  :  they  were  all  comprised 
by  Linnseus  under  his  genus  Testudo. 

Organization. 

Skeleton, — ^The  surface  of  the  skull  in  these  reptiles  is 
continuous,  being  without  any  moveable  articulations,  as 
is  the  case  with  the  serpents  and  the  Tailed  Batrachians. 
But  whilst  this  character  prevails  in  all  the  genera  of 
which  the  order  is  composed,  many  of  those  genera  differ 
much  in  their  cranial  structure,  and  it  becomes  necessary 
to  point  out  these  differences,  which  are  much  greater 
than  those  which  exist  in  the  crania  of  the  Crocodiles. 

In  the  Terrestrial  Tortoises  the  head  is  oval  and  obtuse 
anteriorly;  the  interval  between  the  eyes  is  large  and 
convex ;  the  aperture  of  the  nostrils  is  large,  higher  than 
it  is  wide,  and  a  little  depressed  backwaras.  The  orbits, 
which  are  large,  are  nearly  round,  complete  throughout, 
directed  sideways,  and  a  little  forwards.  Trie  parietal  region 
terminates  backwards  in  a  large  projecting  occipital  spine, 
and  has  on  each  side  two  lai*ge  temporal  fossae,  under 
which  are  enormous  tympanic  cavities ;  behind  these  cavi- 
ties, and  a  little  above,  project  two  large  mastoidean  protu- 
berances, and  beneath  them  are  the  apophyses,  which 
serve  for  the  articulation  of  the  under  jaw.  These  apo- 
physes descend  vertically,  and  are  not  directed  backwards, 
as  in  the  Crocodiles.  Underneath,  the  basilary  region  is 
flat,  the  palatine  concave ;  and  upon  the  antenor  part  of 
this  last  the  osseous  posterior  nostrils  open,  there  being  no 
palatine  roof,  and  the  palatine  part  of  the  maxillaries 
being  open  up  to  the  anterior  fourth  of  the  muzzle  ;  a  dis- 
position rendered  necessary  by  the  mode  of  respiration  in 
these  animals,  and  which  as  much  resembles  that  of  the 
JRro^r*  as  it  diffei-s  from  that  of  the  Crocodiles,  The  occi- 
pitfu  re^on  is  in  its  totality  vertical,  although  the  occi- 
pital spine,  the  mastoidean  protuberances,  and  the  articular 
condyle  of  the  skull,  whicn  is  a  very  projecting  tubercle, 
render  it  very  unequal. 

The  first  remarkable  feature  in  the  composition  of  the 
head  of  the  Tortoises,  remarks  Cuvier,  from  whose  ob- 
servations the  osteology  of  the  order  is  principally  taken,  is 
the  absence  of  nasal  bones.  In  the  recent  animal  the  ex- 
ternal bony  nostrils  are  narrowed  by  cartilaginous  lamins, 
which  represent  these  bones ;  but  in  the  skeleton  is  found 
immediately  at  their  upper  border  the  anterior  frontal 
bone,  which  takes  its  ordinary  place  in  the  frame  of  the 
orbit,  is  articulated  also,  as  ordinarily,  to  the  ante-orbital 
apophysis  of  the  maxillary  bone,  descends  within  the  orbit, 
forms  the  anterior  septum,  which  separates  the  orbit  from 
the  nose,  and  is  articulated  below  with  the  palatine  and  the 
vomer,  leaving  between  it,  the  maxillary,  and  the  palatine 
an  oblong  hole,  which  leads  into  the  posterior  nostrils. 
The  osseous  cavity  of  the  nose  is  oblong,  and  formed  by  the 
maxillaries,  the  intermaxillariea,  the  vomer,  the  two  an- 
terior and  the  two  principal  irontals.  The  extent  of  the 
anterior  frontals  and  the  absence  of  the  nasal  bones  are 
the  causes  that  the  first  articulate  with  each  other,  and 
that  they  extend  above  the  orbit  and  outside  the  principal 
frontals  up  to  the  posterior  frontals  in  Testudo  Indica,  or 
veiy  near  it  in  some  other  species.    The  intermaxillaries 


have  no  ascending  apophysis.  They  form,  as  ordinarily, 
the  termination  of  the  muzzle,  and  are  directed  backwaras 
in  the  palate  between  the  maxillaries,  and  even  between 
the  posterior  nostrils,  to  the  vomer.  The  posterior  nostrils 
are  two  lar^e  a];)ertures  pierced  on  each  side  in  the  noddle 
of  the  nasal  cavity  between  the  maxillaries,  the  intermax- 
illaries, the  vomer,  and  the  anterior  frontal  bones.  The 
bottom  of  the  cavity  of  the  nose  is  covered  above  and 
closed  behind  by  the'^principal  frontals,  which  leave  a  large 
aperture  between  them  closed  by  a  cartilage  which  per- 
mits the  passage  of  the  filaments  of  the  olfactory  nerve. 
Lower  and  laterally  there  is,  between  the  frontal,  the  an- 
terior frontal)  and  the  vomer,  a  rather  lar^e  space  closed  by 
a  continuation  of  the  same  cartilage,  which  represents  the 
OS  planum.  In  the  terrestrial  tortoise  there  is  no  inter- 
orbital  simple  cartilaginous  septum,  or  nearly  none ;  but 
this  is  not  so  in  other  subgenera.  The  frontals  cover  but 
very  little  of  the  cerebral  chamber,  because  they  are  short, 
and  together  form  a  lozenge  wider  than  it  is  long.  The 
parietaJs  form  together  a  pentagon,  the  most  acute  angle 
of  which  proceeds  to  unite  itself  with  the  occipital  spine. 
They  cover  more  than  half  of  the  cerebral  chamber,  and 
are  directed  backwards  by  means  of  a  scaly  suture  on  the 
occipital  bone  and  on  the  petrous  bone.  On  each  side  the 
parietal  bone  descends  very  low  into  the  temporal  fossa ; 
there  it  occupies  nearly  all  the  space  which  tne  temporal 
wing  of  the  sphenoid  bone  occupies  in  the  crocodile,  and 
in  the  tortoise  there  only  remains  a  very  small  portion  of 
this  bone,  which  unites  on  one  side  to  the  descending  por- 
tion of  the  parietal ;  on  the  other  to  the  palatine,  the  in- 
ternal pterygoid,  the  body  of  the  sphenoid,  the  tympanic 
cavity,  and  the  os  petrosum. 

In  the  Chelone  mydas  (toitue  franche)  it  is  still  smaller, 
and  joined  to  the  descending  foot  of  the  descending  portion 
of  the  parietal  bone.  The  Jugal  bone  is  articiilated,  as 
ordinarily,  with  the  external  and  posterior  angle  of  the 
maxillary  bone.  It  is  narrow  and  continued  under  the 
orbit,  behind  which  it  encounters  the  posterior  frontal 
bone,  which  completes  the  frame  in  this  part,  and  tlic 
squamous  portion  of  the  temporal  bone,  which  forms  by 
itself  the  whole  zygomatic  arch,  as  may  be  seen  in  many 
of  the  Cctacea.  TTie  temporal  bone  widens  to  unite  itself 
to  the  tympanic  cavity,  which  is  extremely  large.  It  forms 
a  frame  which  is  nearly  completely  bony  for  a  large  tym- 
panum ;  and  below  this  frame  it  descends  in  form  of  an 
apophysis  for  the  articulation  of  the  lower  jaw.  This  frame 
leads  into  a  vast  cavity,  completed  only  at  its  upper  poste- 
rior angle  by  the  mastoidean.  At  the  bottom  ot  this  cavity 
is  a  hole  through  which  passes  the  ossiculum  auditiis  to 
arrive  at  a  second  cavity,  formed  externally  by  the  bone  of 
the  tympanic  cavity,  on  the  internal  side  by  the  petrous 
bone  and  the  occipital  bones,  below  a  little  by  the  spnenoid 
bone,  and  closed  Ibackwards  by  cartilage.  It  is  a  second 
part  of  the  tympanic  cavity  which  is  thus  divided  by  a 
constriction,  of  which  we  have  examples  among  the  mam- 
mals, especially  in  the  ^enus  Felis^  but  the  communication 
between  the  two  parts  is  less  narrowed  than  in  the  tortoise. 
The  tympanic  bone  forms  besides  a  considerable  part  of 
the  posterior  walls  of  the  temporal  fossa.  Between  it  and 
the  paiietal  the  petrous  bone  shows  itself  in  this  same 
temjporal  fossa,  and  the  cranium  is  closed  behind  by  the 
occipital  bone,  which  is  here  divided  into  six, — ^not  into 
four  bones  ;  for  the  lateral  occipitals  are  each  divided  into 
two  parts,  the  most  external  of  which  Cuvier  terms  the 
exterior  occipital.  The  fenestra  ovalis  is,  he  observes, 
common  to  the  petrous  bone  and  this  exterior  occipital ; 
as,  in  the  crocodile,  it  is  common  to  the  petrous  bone  and 
the  ordinary  lateral  occipital :  the  fenestra  rotunda,  on  the 
contrary,  is  pierced  in  the  exterior  occipital,  as  it  is  pierced 
in  the  lateral  occipital  of  the  crocodile.  The  two  bones 
contribute  to  the  formation  of  the  cell  of  the  labyrinth 
with  the  upper  occipital,  as  the  petrous  bone  and  the  late- 
ral occipital  contribute  to  it  in  the  crocodile.  In  both 
genera  the  great  aperture  for  the  exit  of  the  fifth  pair  of 
nerves  is  in  front  of  the  petrous  bone,  between  it  and  the 
temporal  ala.  In  the  Turtle  this  hole  is  between  the 
petrous  bone  and  the  descending  part  of  the  parietal  bone. 
The  ossiculum  audit  (is  is  simple,  as  in  the  crocodile,  and 
formed  of  a  slender  stem  which  widens  at  the  point  of  its 
approximation  to  the  fenestra  ovalis,  and  which  is  there 
applied  by  a  round  and  concave  surface,  so  that  it  has 
nearly  the  figiire  of  a  trumpet.  The  external  end  of  the 
stem,  placed  in  the  external  part  of  the  cavity,  is,  in  great 
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part,  cartilaginous,  and  terminated  by  a  plate  of  the  same 
substance  and  of  lenticular  form,  which  is  encased  in  the 
membrane  of  the  tympanum,  and  which  may  be.  considered 
as  the  analogue  of  the  malleus.  Tlie  Eustachian  tube  is 
entirely  cartilaginous  or  membranous.  It  commences  in 
the  external  chamber  of  the  cavity,  above,  by  a  large 
notch  of  the  posterior  border  of  the  tympanic  bone,  near 
the  edge  of  the  tjrmpanum  itself,  and  is  directed  obliquely 
within,  passing  between  the  bone  of  the  cavity  and  the 
depressor  muscle  of  the  lower  jaw,  to  a  notch  of  the  late- 
ral and  posterior  border  of  the  pterygoid  bone,  whereby  it 
penetrates  into  the  back  of  the  fauces,  on  the  side,  close  to 
the  articulation  of  the  lower  jaw,  but  far  enough  from  its 
congener,  and  especially  very  far  behind  the  internal 
nostrils.  On  the  palate,  or  rather,  behind  the  roof  of  the 
back  of  the  mouth,  may  be  seen  the  orifices  of  two  tubes, 
under  the  form  of  two  small  holes  separated  from  each 
other. 

lieverting  to  the  lower  surface  of  the  cranium,  behind 
the  maxillaries  and  the  frontaJs,  posterior  to  the  two  sides 
of  the  vomer,  are  the  palatines,  surrounded  behind  and 
externally  by  the  pteiygoid  bones,  which  last  extend  along 
the  external  border  of  the  palatine  to  the  maxillary  bones. 
The  rest  of  the  pterygoids  covers  the  lower  surface  of  the 
cranium  between  the  two  tympanic  cavities  and  the  two  tem- 
poral alae,  leaving  exposed  to  view  behind  only  a  triangular 
part  of  the  body  of  the  sjjhenoi'd.  Here,  Cuvier  observes,  the 
palatines  have  only  their  upper  portion,  that  is  to  sav,  that 
which,  in  the  mammifers,  separates  the  back  nostrils  from 
the  orbits,  and  they  want  that  recurved  part  which  pro- 
longs the  roof  of  the  palate  behind  the  maxillaries:  he 
adds  that  when  he  wrote  he  had  found  it  impossible  to 
discover  the  lachrymal  bone  in  the  tortoises,  any  more  than 
in  the  seals  and  dolphins,  though  he  had  recognised  a 
vestige  of  it  in  the  whales,  and  he  says  that  he  does  not  see 
that  Ulric  or  Bojanus  had  found  it  more  than  he  had  done, 
but  he  had  observed  towards  the  point  of  junction  of  the 
anterior  frontal,  the  palatine,  and  the  maxillary  bones,  an 
aperture  which  might  well  perform  the  functions  of  a  lach- 
rymal hole.  The  olfactory  and  optic  nerves  have  their 
exit  by  the  cartilaginous  septa  of  the  cranium,  and  not  by 
any  particular  opening  in  the  skull.  Cuvier  thinks  that  it 
is  the  same  with  the  third  and  fourth  pairs :  the  sixth  goes 
forth  by  a  small  canal  of  the  body  of  the  sphenoid  bone. 
The  fifth  pair  has  a  great  hole  between  the  petrous  bone 
and  the  temporal  ala  divided  into  two  externally.  There 
is  at  the  external  border  of  the  palatine  bone  a  hole 
analogous  to  the  pterygo-palatine. 

Internally,  the  cerebral  cavity  is  higher  than  it  is  wide ; 
the  bottom  of  it  is  very  entire  :  but,  in  front,  in  the  sphe- 
noid, there  is  a  deep  fosset  for  the  pituitary  gland,  a  kind 
of  saddle.  From  the  sides  of  this  part  spring  the  cartilagi- 
nous septa,  which  in  going  to  form  a  junction  with  the 
ante-cerebral  partition  of  the  frontal  bone,  close  the 
cavity  of  the  cranium,  support  the  whole  anterior  part  of 
the  encephalon,  and  occupy  the  place  of  the  cribriform 
plate,  of  the  orbital  alae ;  or  otherwise,  the  anterior  sphe- 
noid, and  the  greater  part  of  the  temporal  alae,  of  which 
another  considerable  part  is  replaced  by  the  descending 
portions  of  the  parietal,  so  that  what  remains  does  not  par- 
ticipate in  the  formation  of  the  chamber  of  the  cranium 
except  a  little  in  front  of  the  hole  for  the  fifth  pair  of^ 
nerves.  There  is  no  more  bony  trace  of  the  anterior  sphe- 
noid than  in  the  crocodile. 

Cuvier  observes  that  this  description,  taken  from  Testudo 
Indicay  sufficiently  agrees  with  the  other  terrestrial  tortoises 
properly  so  called. 


P.  C,  No.  1559. 


Skull  ofTettudo  lodica. 
1,  profile ;  2,  seen  from  above ;  3,  seen  from  below;  4,  seen  from  behind. 

In  the  EmydeSy  or  ordinary  fresh-water  tortoises,  the 
same  author  remarks  that  the  head  is  more  flattened. 
The  principal  frontals,  although  they  are  wider  than  they 
are  long,  do  not  always  reach  to  the  border  of  the  orbit,  as  is, 
for  example,  the  case  in  the  Testudo  {Cistudo)  Eiirop^a  ; 
the  posterior  frontal  is  wider.  The  frame  of  the  tym- 
panum is  not  complete,  and  in  lieu  of  a  hole  there  is  a 
nssure  for  the  passage  of  the  ossiculum  auditQs  from  one 
hollow  of  tiie  cavity  to  the  other.  The  basilary  and  pala- 
tine regions  form  but  one  plane ;  the  palatines  not  being 
even  concave.  Cuvier  observes  that  Testtuiines  scripta^ 
picta,  scabra^  dorsata,  centrata,  clausa,  and  virgulata,  be- 
long to  this  category.  Certain  Emydes,  he  remarks,  Emys 
expansa  for  instance,  tend  to  the  Sea-tortoises  or  Turtles 
and  the  fresh-water  tortoises,  and  yet  exhibit  cliaracters 
peculiar  to  themselves.  The  head  is  depressed,  the  muzile 
short,  and  the  orbits  small  and  placed  very  forwawL    It 
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wants  the  bony  vomer,  so  that  its  two  back  nostrils  form 
but  one  aperture  in  the  skull.  Its  palatines  want  the 
palatine  portion.  The  fraipe  of  the  first  chamber  of  its 
tympanic  cavity  is  complete  ;  this  chamber  communicates 
only  by  one  n^row  hole  ^th  the  mastoidean  cellule,  and 
the  Eustachian  tube  tak«t  its  origin  there  bv  means  of  a 
slit,  which  it  an  exteniion  of  the  hole  by  which  the  ossi- 
culum passes  into  the  lecond  chamber.  The  temporal 
bone  is  covert,  a^  in  the  turtles,  bytbe  parietal,  temporal, 
jugal,  and  posterior  frontal  bones.  This  last  is  very  narrow ; 
it  has  one  portion  descending  into  the  temple,  which, 
uniting  to  an  ascending  part  of  the  palatine  bone  and  to 
a  re-entering  portion  of  the  jugal  bone,  forms  a  partition 
which  separates  the  orbit  from  the  temporal  fossa,  not  leav^ 
ing  any  communication  except  one  great  hole  near  that 
descending  paii  of  the  temporal  bone  which  replaces  the 
temporal  afa.  The  pterygoid  unites  itself  forward  with 
the  palatine  and  jugal  bones,  and  not  with  the  maxillary, 
which  does  not  reach  so  ftir  backwards.  Its  external  bor- 
der is  re-curved  with  the  neighbouring  portion  of  the  jugal 
bone,  and  thus  forms  in  the  lower  part  of  the  temple  a 
kind  of  canal,  which  takes  its  commencement  at  the  hole 
of  communication  of  the  temple  with  the  orbit.  Its  pos- 
terior angle  on  the  contrary  is  directed  a  little  downwards, 
descending  more  than  the  articular  facet  for  the  lower  jaw, 
and  leaving  between  it  and  the  elevated  part  of  the  ex- 
ternal bolder  a  wide  notch.  Between  this  angle  and  the 
articular  facet  is  a  fossa,  hollowed  in  the  tympanal,  in  the 
sphenoid,  and  the  pterygoidean  bones.  The  mastoidean 
tubercles  are  depressed,  very  much  projecting  backwards, 
and  pointed  ;  their  point  is  formed  D)r  the  mastoidean  and 
the  external  occipital.  On  each  aide  in  fi-ont  of  the  tym- 
panic cavity  the  lower  border  of  the  skull  has  a  wide  notch 
cut  in  the  temporal,  the  jugal,  and  the  lower  maxillary, 
as  in  the  Land  Tortoises.  The  sphenoid  shows  itself  below 
on  a  surface  much  wider  than  in  the  Land  Tortoises,  and 
the  basilary  appears  less.  The  lateral  occipitals  are  also 
veiy  small,  and  are  pvornvtly  anchylosed  with  the  basilary 
bone.  The  tubercle  fbr  tne  articulation  with  the  atlas  is 
less  projecting  than  the  mastoidean  apophyses.  In  the 
Testudo  {Emy$aura*)  urpeniina^  Cuvier  no  longer  found 
at  a  certain  a^e  the  external  occipital  distinct.  It  was 
united  to  the  lateral  occipital;  whilst  in  the  Land  Tor- 
toises it  is  to  the  upper  occipital  that  it  is,  rather,  united. 
The  skull  of  the  Te$iudo  terpefitina  is,  he  observes,  de- 
pressed anteriorly,  the  muwie  very  short;  the  orbits 
moderate  and  approaching  the  muzzle  ;  the  temple  covered 
only  at  its  antenor  part  by  a  lamina  of  the  panetaJ  bone, 
less  complete  than  in  the  turtles,  and  by  an  enlargement 
of  the  posterior  frontal  and  of  the  jugal  bones.  The 
palatines  have  no  palatine  lamina;  the  palatine  and 
pterygoidean  region  is  veiy  flat.  The  analogous  holes  of 
the  pterygo-palatines  are  very  larsg.  The  passage  of  the 
ossiculum  auditOs  is  ma4e  by  a  hole,  and  not  by  a  fissure. 
In  the  Trionyces,  or  Soft  Tortoises,  the  skull,  Cuvier  ob- 
serves, is  dejiressed,  and  elongated  backwards ;  the  muzzle, 
pointed  in  q«rtain  species  (that  of  the  Nile,  for  instance), 
u  short  and  rounded  in  sojne  others.  The  intermaxillaiy 
bones  are  vary  sm^ll,  and  have  neither  nasal  nor  palatine 
apophysis;  tfiere  is  behind  them  a  large  incisive  hole. 
The  maxillariea  unite  upon  the  palate  for  a  rather  long 
apace,  so  that  the  posterior  nostrils  are  more  backvwd 
than  in  the  Land  Tortoises.  The  palatines  do  not  unite 
below  to  prolong  the  palate;  they  are  hollowed  into  a 
demi-canal  anteriorly,  and  less  extended  than  in  the  lAnd 
Tortoises.  The  body  of  the  sphenoid  reaches  up  to  them, 
passing  between  two  pterygoidean  bones,  which  do  not 
unite,  but  extend  from  the  lateral  occipital,  between  the 
tympanic  cavities  and  the  basilary  bone,  and  to  the  sides 
of  the  body  of  the  sphenoid  to  the  palatines  and  maxilla- 
ries,  a  conformation  which  renders  the  whole  of  the  basilary 
and  palatine  regions  wide  and  flat.  Above,  the  anterior 
Irontals  advance  between  the  maxillaries  and  supply  ex- 
actly \iy  this  part  the  place  of  the  proper  bones  of  the 
nose  without  any  distinguishing  suture ;  they  even  pro- 
ceed to  form  a  point  on  the  external  aperture  of  the  nos- 
trils, ^  the  bones  of  the  nose  often  do  in  the  mammals. 
Th^  principal  fiontala  lorm  nearly  a  square ;  they  reach 
Uie  border  of  (he  orbit.  The  jugal  forms  a  part  of  the 
P^terior  and  lower  border  of  the  orbit,  and  nearly  the 
Whole  of  the  aygomatio  axch,  of  which  the  squamous  por- 
wn  of  the  temporal  bone  forms  only  a  small  part  in  uont 
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of  the  tympadic  cavity ;  this  last  has  its  irame  complete. 
Hie  ossiculum  passes  by  means  of  a  hole  to  enter  the 
second  chamber  of  the  cavity,  which,  as  in  the  other  tor- 
toises, is  closed  behind  by  a  cartilage  only.  The  Eusta- 
chian tube  commences  by  a  notch  of  the  posterior  border, 
as  in  the  Land  Tortoises.  The  spine  of  the  occiput  and 
the  mastoidean  tuberosities  are  aft  three  pointed,  and  pro- 
ject more  backwards  than  the  articular  condyle.  The 
space  occupied  by  the  tympanic  cavity  at  the  posterior 
border  of  the  temporal  fossa  is  very  narrow,  but  it  widens 
in  descending  again  towards  its  apophysis  for  the  lower 
jaw.  The  temporal  ala  is  placed  below  and  in  front  of 
the  great  hole  of  the  fifth  ]uur  of  nerves,  and  the  descend- 
ing part  of  the  parietal  bone  articulates  itself  in  front  of  it 
to  the  internal  pterygoidean.  It  therefore  enters  more  info 
the  composition  of  the  cranium,  and  is  more  easily  recog- 
nised, than  in  the  other  tortoises. 

Cuvier  found  no  osseous  trace  of  the  anterior  sphenoid, 
nor  of  its  alse ;  a  rather  delicate  membran^  occupies  its 
place,  and  closes  on  each  side  the  front  of  the  cerebral 
cavity. 

Theprincipal  character  of  the  Marine  Tbrioise^j  or  Tur- 
tles {Ckelontans  as  they  have  been  generally  termed),  is, 
Cuvier  remarks,  that  a  lamina  of  their  parietal,  their  pos- 
terior frontal,  their  mastoidean,  their  temporal,  and  their 
jugal,  unite  together,  and  with  the  tympanic  cavity  by 
sutures,  to  cover  the  whole  region  of  the  temple  with  a 
bony  roof,  which  has  no  solution  of  continuity.  Their 
muzzle  being  shorter  than  in  other  tortoises,  and  their  or- 
bitf  much  long«.  ~  their  nasal  cavity  is  smaller,  and  as  wide 
as  it  is  high  and  lotiij.  Its  posterior  wall  belongs  entirely  to 
the  anterior  frontals,  and  it  is  between  them  that  the  olfac* 
tory  nerves  are  introduced.  The  bony  tubes  of  the  back 
nostrils  commence  in  the  lower  part  of  this  posterior  par- 
tition, and,  like  the  palatines,  have  a  palatine  part  or  lower 
lamina ;  these  tubes  are  rather  longer,  more  directed  back- 
wards, and  bear  less  resemblance  to  simple  holes.  It  re- 
sults also  from  the  size  of  the  orbit  that  the  inter-orbital 
membranous  or  cartilaginous  space  is  more  extended. 
The  portion  which  Cuvier  regards  as  the  temporal  ala  is, 
he  observes,  singularly  small  in  Ckelone  Mydas,  entirely 
at  the  external  surface,  and  simply  resting  on  the  suture 
of  the  descending  part  of  the  parietal  and  pteiygoYdean 
bones.  In  Chelone  Caretta  and  Chelone  Caouana  Cuvier 
could  not  find  even  a  vestige  of  it.  The  ossiculum  auditus 
does  not  nass  by  means  of  a  hole,  but  of  a  large  notch, 
from  the  first  chamber  of  the  tympanum  into  the  second, 
and  this  second  is  cartilaginous  throughout  its  posterior 
partition ;  it  is  by  the  same  notch  that  the  Eustachian 
tube  descends  towards  the  back  of  the  mouth.  The  first 
chamber  of  the  tympanum  is  slightly  concave ;  there  is 
no  mastoidean  cellule  so  called ;  but  the  mastoVdean  bone 
completes  only  the  ceiling  of  this  chamber,  and  thus  ex- 
tends its  cavity.  The  hole  of  the  fifth  pair  is  oval  and 
very  large  between  the  descending  i>ortion  of  the  parietal, 
the  pterygoidean,  and  the  petrous  bone ;  for  the  rest,  the 
skull  of  the  species  of  Ckelone  resembles  that  of  the  pre- 
ceding tortoises.  Cuvier  believed  that  he  had  discovered 
in  one  of  the  species  (a  young  Ckelone  Mydas)  a  vestit^e 
of  a  suture  that  might  separate  a  lachrymal  bone  from  the 
orbital  part  of  the  maxillary  bone  :  it  was  however  only  an 
indication  scarcely  so  strong  as  that  which  marks  the  inter- 
maxillary of  man. 

But,  Cuvier  observes,  tlie  most  heteroclite  skull  amonff 

the  tortoises  is  that  of  the  Matamata  {TestudoJimbHata\ 

Extraordinarily  large  and  flat,  it  seems,  as  he  remarks,  to 

have  been  crushed.    The  serf  small  orbits  are  close  to  the 

end  of  the  muzzle.    The  posterior  region  of  the  cranium 

is   elevated;    and  the  two  tympanic  bones,  in  form  of 

trumpets,  widen  out  on  each  side  of  the  cranium.    The 

temple  is  a  wide  horizontal  fossa,  not  deep,  and  not  at  all 

covered,  except  behind  by  the  union  of  the  posterior  angle 

of  the  parietal  with  th«  mastoidean  bone ;  and,  what  is 

peculiar,  Cuvier  observes,  to  this  subgenus,  Uiis  fossa  is  not 

:  framed  in  externally,  beoause  there  is  no  temporal  bone, 

or,  at  least,  it  is  redueed  to  a  simple  vestige.    The  two 

'  maxillaries  form  together  a  transversal  arch,  in  the  middle 

of  which,  below,  is  a  single  intermaxillary,  and,  above,  the 

I  external  aperture  of  the  nostrils,  which  is  continued  into 

!  a  small  fleshy  proboscis.    The  two  palatine  bones,  and, 

j  between  them,  the  vomer,  fill  below  the  concavity  of  this 

arch,  and  have  in  front  the  two  back  nostrils  well  separated 

but  which  the  palatines  do  not  encircle  below.    At  the 
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posterior  border  of  the  palatine  is  a  rattier  large  {iterygd- 
palatine  hole.  The  anterior  and  posterior  frontals  Ibrm 
the  upper  part  df  the  orbits.  The  principal  frontals  ad- 
vance between  the  anterior  fh)ntals  to  the  edge  of  the 
external  nostrils.  There  is  no  more  nasal  bone  than  in 
the  other  tortoises.  The  jugal  proceeds  from  the  posterior 
angle  of  the  orbit  between  the  maxillary  and  posterior 
frontal,^  beyond  which  it  does  not  go,  touching  a  little 
behindhand  below  the  pterygoidean ;  but  not  forraingj  any 
projection  behind  to  border  the  temple.  This  last  is  in 
this  manner  Separated  from  the  orbit  by  a  postorbitftl 
branch  of  excessive  width,  and  which  takes  in  the  totality 
of  the  posterior  frontal  and  the  jugal  bones.  The  posterior 
iVontal  articulates  itself  to  the  pterygoidean  by  its  external 
posterior  angle.  The  rest  of  its  posterior  border  is  fV^e, 
and  is  continued  with  that  of  the  parietal  to  cover  a  wide 
and  flat  canal  of  communication,  proceeding  IVom  the 
temple  to  the  orbit,  and  formed  below  by  the  pterygoYdean 
and  palatine  bones.  The  two  pterygoYdeans  are  enbrmous. 
They  form  the  greatest  part  of  the  base  of  the  cranium 
and  of  the  bottom  of  the  temple.  Their  external  border 
is  curved  in  its  anterior  part  for  its  continuation  with  the 
free  border  of  thfe  posterior  fVontal :  there  are  neither 
orbital  nor  temporal  alse.  The  parietal  bones,  which  form 
above  a  great  rectangle,  unite  by  their  descending  portion^ 
to  the  palatines,  the  pterygoYdeans,  the  petrous,  and  the 
upper  occipital  bones.  They  form  by  themselves  nearly 
the  whole  roof  of  the  cranium.  Following  the  ptferygoidean, 
*  the  temple  is  bounded  behind  by  the  tympanic  bone  or 
the  tympanic  cavity,  which  resembles  in  part  a  tliimpet. 
The  irame  of  the  tympanum  is  complete.  A  hole  in  thfe 
posterior  wall  suffers  the  ossiculum  to  pass  into  the  second 
chamber,  which,  in  the  skull,  is  only  a  long  groove  of  the 
posterior  surface  of  the  cavity,  which  terminates  in  a  hollow, 
in  the  formation  of  which  the  petrous  bone,  the  external 
occipital,  and  the  lateral  occipital  concur.  It  is  not  closed 
behind,  except  by  cartilage  and  membranes ;  and  in  the 
wall  of  the  side  of  the  cranium  are  pierced  the  two  fenfestrae, 
as  ordinarily.  Above  this  hole  of  the  first  chamber,  by 
which  the  ossiculum  passes,  is  another  which  conducts  into 
the  mastoidean  cellule,  which,  on  account  of  the  outward 
projection  of  the  tympanum,  is  found  within  and  not 
behind.  The  occipital  spine  is  a  short  vertebral  crest,  and 
the  mastoidean  tubercles  are  transversal  crests,  which  be- 
long entireljr  to  the  mastoidean.  Even  in  large  individuals 
the  six  occipitals  ordinary  to  the  tortoises  may  be  distin- 
guished. Below,  the  smooth  and  nearly  plane  cranium 
presents  a  sort  of  regular  compartment,  formed  of  the  in- 
tcrmaxillaries,  the  maxillaries,  the  vomer,  the  palatines, 
the  pter}^goideans,  the  sphenoid,  the  petrous  bones,  the 
tympanic  cavities,  the  basilary,  and  the  lateral  and  exter- 
nal occipitals.  Behind  the  ceiling  of  the  temple  the 
petrous  bone  forms  a  square  compartment  between  the 
pterygoidean,  the  tympanic  cavity,  the  external  occipital, 
the  superior  occipital,  and  the  parietal  bones. 

The  lower  jaw  of  the  tortoises  is  divided  in  a  manner 
which  it  is  not  very  easy  to  refer  to  that  manifested  in  the 
crocodile,  to  which,  Cuvier  observes,  that  of  the  birds  has 
a  much  more  striking  relation ;  but  the  bird's  jaw,  he  adds, 
also  approaching  to  mat  of  the  tortoises,  aids  us  in  referring 
it  to  a  common  type.  The  space  occupied  in  the  croco- 
dile by  the  two  dental  and  the  two  opercular  bones  is  filled 
in  the  marine  tortoises,  the  fresh-water  and  land-tortoises, 
as  well  as  in  the  Trionyces,  with  a  single  bone  only,  the 
analogue  of  the  two  dental  bones.  Cuvier  never  saw  in 
all  these  subgeneni,  even  in  their  youth,  an^  trace  of  sym- 
physis :  the  bone  is  continuous  in  the  tortoises,  as  in  birds. 
The  Matamata,  or  Chelys^  on  the  contrary,  preserves  in 
every  age  a  division  at  the  anterior  part.  The  opercular 
bone  always  exists,  as  in  the  crocodile,  at  the  internal  sur- 
face ;  but  it  is  carried  fkrther  backward,  and  attains  to  the 
posterior  extremity.  Beneath  it  is  the  angular  bone  form- 
ing the  lower  edge  of  the  jaw.  That  which  Cuvier  names 
the  surangular  bone  occupies  the  external  surface  of  this 
part  of  the  jaw,  and  proceeds  also  to  its  posterior  extremity, 
but  only  touches  the  an&^lar  bone  quite  behind,  and  m 
becoming  separated  on  the  two  anterior  thirds  by  a  long 
point  of  the  dental  bone.  Above,  and  towards  tne  back 
p)art,  l>etween  the  opercular  and  surangular  bones,  the  ar- 
ticular bone  is  situated,  as  in  the  h\rS& ;  but  in  the  tor- 
toises it  is  reduced  to  smaller  dimensions,  only  serving 
for  the  articulation  and  for  the  insertion  of  the  depressor 
muscle,  Or  the  analogue  of  the  digastric  muscle.    The  co- 


Skttll  of  Cbelya  Imbrute. 
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ronoid  apophysis  does  not  belong  at  all  to  the  surangular 
bone  in  tnis  order,  but  to  a  bone  placed  between  the  den- 
tal, the  opercular,  and  the  surangular  bones ;  and  in  front 
of  the  aperture  by  which  the  nerves  enter  the  jaw,  an 
opening,  which  is  nere  found  at  the  upper  border,  instead 
of  being,  as  in  the  crocodile  and  the  birds,  a^  the  internal 
surface.  This  bone,  which  is  not  found  in  the  birds,  can 
only  respond  to  the  complementary  bone  in  the  crocodile* 
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Cuvier  saw  in  the  Emys  expansa  the  surangular,  the  oper- 
cular, and  the  articular  bones  anchylosed,  and  their  sutures 
effaced,  at  a  period  when  all  the  others  were  still  visible. 
Tlie  general  Ibrra  of  the  bony  jaw  corresponds  nearly  to 
what  is  seen  externally.  More  pointed  in  the  Trionyces 
and  Chelone  Caretta ;  more  obtuse,  more  parabolic,  in  Cke- 
Mne  Mydas  and  the  land-tortoises ;  semicircular  in  front 
of  the  coronoid  apophjrses  in  the  MatamcUa  ;  it  differs  also 
in  the  furrow  with  which  it  is  hollowed :  this  fUrrow  is 
narrow,  deep,  and  equally  wide  in  the  land-tortoises ; 
widens  and  deepens  towards  the  symphysis  in  Chelone 
Mydas ;  and  is  entirely  wanting  in  Trionyx,  Chelone  Ca- 
retta^  &c. 

The  OS  hyoides  of  the  tortoises  is  more  complicated  than 
that  of  the  crocodiles,  and  varies  singularly  m  form  from 
one  genus,  and  even  one  species  to  another.  It  is  in  gene- 
ral composed  of  a  body  itself,  sometimes  subdivided  into 
many  pieces,  and  of  two,  sometimes  three  pairs  of  horns ; 
and  under  tiie  anterior  part  of  its  body  is,  besides,  sus- 
pended a  bone  or  a  cartilage,  sometimes  double,  which  is 
the  true  bone  of  the  tongue  analogous  to  that  seen  in  the 
birds,  but  articulated  in  them  in  front  of  the  body  of  the 
OS  hyoidcs,  whilst  in  the  tortoises  it  is  suspended  below  it. 
The  greatest  horns  (the  anterior  pair  when  there  are  only 
two,  the  middle,  when  there  are  three,  representing  the 
styloidean  bones)  embrace  the  oesophagus,  and  mount 
behind  the  muscles  which  are  the  analogues  of  the  digas- 
trics, or  depressors  of  the  lower  jaw,  but  without  being 
fixed  otherwise  than  by  their  proper  muscles.  The  land- 
tortoises  have  the  body  of  the  os  hyoides  wider,  its  anterior 
portion  longer,  and  want  the  small  anterior  horns,  whilst 
the  anterior  angle  is  very  much  developed.  In  the  middle 
of  the  disk  are  two  round  spaces,  which  in  certain  tor- 
toises, the  T,  Indica  for  example,  are  only  more  delicate ; 
but  which  in  the  others,  Testudo  radiata  for  instance,  are 
absolutely  membranous. 

In  some  fresh-water  tortoises,  Teatudines  Europeea  and 
clausa  for  example,  the  body  of  the  bone  is  longer  than  it  is 
wide ;  and  has  in  the  front  a  small  membranous  space,  and 
at  its  anterior  angles  the  small  lateral  horns.  Sometimes 
two  or  even  four  osseous  nuclei  are  there  formed. 

The  OS  hyoides  of  Trionyx  differs  still  more.  Its  body  is 
composed  in  front  of  a  cartilaginous  point,  under  which  is 
suspended  a  great  lingual  oval  cartDage.  At  the  base  of 
this  a  rhomboi'dal  osseous  piece  adheres  on  each  side, 
which  piece  represents  the  anterior  horns,  and  afterwards 
four  otners  forming  a  thick  disk,  concave  above,  wider  in 
front,  and  notched  on  the  sides  and  behind.  At  the  ante- 
rior angles  of  this  disk  adhere  the  middle  horns,  and  to 
the  posterior  angles  are  attached  the  posterior  horns :  aJl 
four  are  very  bony.  The  middle  are  formed  by  a  long 
piece,  which  is  compressed,  arched,  and  terminated  by  a 
small  cartilage.  The  others  are  wider,  flatter,  and  pro- 
longed by  a  cartilage,  in  the  substance  of  which  are  en- 
crusted in  a  row  from  five  to  six  bony  nuclei,  which  are 
round  or  oval,  very  hard  and  very  distinct ;  so  that  the 
entire  bone  comprehends  twenty  different  osseous  pieces, 
which  appear  to  remain  distinct  to  old  age. 

The  most  singular  of  all  these  is  that  of  the  Chelys,  and 
is  very  early  entirely  ossified.  Its  body  is  composed  of  a 
long,  narrow,  nrismatic  piece,  hollowed  above  by  a  canal 
where  the  trachea  runs.  In  front  this  piece  is  dilated,  and 
carries  on  each  side  two  angular  portions,  four  in  all, 
without  counting  the  piece  itself.  The  two  intermediate 
ones  unite  in  front,  leavmg  between  them  and  the  prin- 
cipal body  a  membranous  space  on  which  the  larynx 
reposes.  The  lateral  portions,  Cuvier  observes,  represent 
perhaps  the  small  anterior  horns.  It  is  on  the  angle 
which  they  form  with  the  dilatation  of  the  principal  body 
that  the  iniddle  horns  are  articulated ;  these  last  are  very 
strong,  prismatic  on  their  internal  moiety,  and  then  slen- 
der, and  terminated  by  a  bony  and  pointed  piece,  distinct 
from  the  rest  of  the  horn.  The  posterior  horns  are  articu- 
Jated  at  the  posterior  extremity  of  the  prism  formed  by 
the  principal  body.  They  are  long,  strong,  slightly  com- 
pressed, and  curved  into  an  arch. 

Under  the  anterior  and  dilated  part  is  suspended  the 
true  bone  of  the  tongue,  formed  in  front  of  a  semicircular 
cartilage,  and  behind  of  two  bony  pieces  in  form  of  a  cres- 
cent, the  internal  angle  of  which  is  prolonged  into  a  sort 
of  tail  or  pedicle,  which  lies  under  the  pnsmatic  body  of 
the  OS  hyoides. 

In  the  Turtles  (Chelone  Caretta  for  instance)  the  body 


of  the  bone  is  in  the  form  of  an  oblong  buckler,  concave 
above  for  the  support  of  the  lai-ynx  and  the  commencement 
of  the  trachea,  and  drawn  out  in  front  into  a  point  which 
penetrates  into  the  flesh  of  the  tongue  in  passing  upon  the 
lingual  bone.  It  presents  on  each  side  an  angle  for  carry- 
ing the  anterior  horn,  which  is  very  small ;  the  great  horn 
curved  into  an  obtuse  angle  for  going  round  the  oesophagus 
and  jaw,  more  bony  than  all  the  rest  of  the  apparatus,  is 
articulated  to  the  middle  of  the  lateral  border  of  the  body 
of  the  bone,  and  its  free  or  upper  extremity  is  terminated 
by  a  small  cartilaginous  articulation.  The  posterior  horns 
are  articulated  to  the  posterior  angles.  They  are  cartila- 
ginous, flat,  rather  wide,  and  scarcely  arched. 

Bones  of  the  trunk :  dorsal  buckler^  or  Carapace, — The 
wide  differences  prevalent  in  the  modification  and  arrange- 
ment in  the  bones  of  the  head  in  this  order  lead  one  to 
expect,  as  the  great  French  zoologist  observes,  proportional 
differences  in  the  rest  of  the  skeleton.  The  cranial  differ- 
ences are,  as  he  remarks,  greater  perhaps  than  obtain 
among  the  whole  of  the  mammals,  and  most  certainly  are 
more  extensive  than  can  be  found  in  the  whole  class  of 
birds. 

The  general  distinguishing  character  of  the  tortoises, 
that  which  separates  them  from  all  the  Vertebratay  b  the 
external  position  of  the  bones  of  the  thorax,  enveloping 
with  a  cuirass  or  double  buckler  the  muscular  portion  of 
the  frame,  and  serving  also  as  a  protection  for  the  shoulder- 
bones  and  the  pelvis. 

The  dorsal  buckler  is  principally  formed  of  eight  pairs 
of  ribs,  united  towards  tne  middle  by  a  longitudinal  suc- 
cession of  angular  plates,  which  adhere  to  the  annular 
parts  of  so  many  vertebrae,  or  even  form  a  part  of  them  ; 
but  it  is  remarkable  that  these  annular  portions  alternate 
with  the  body  of  the  vertebrse  and  do  not  correspond 
directly  with  tnem. 

The  ribs  are  inlaid  by  means  of  sutures  into  these  plates ; 
they  are  also  united  with  each  other,  on  the  whole  or  a 
part  of  their  length,  according  to  the  species,  and  even  in 
each  species  according  to  the  ages  of  the  individuals. 
There  are  eight  anterior  vertebrse  which  do  not  enter  into 
this  conjunction.  The  seven  first  (the  ordinary  cervicfd) 
are  free  in  their  movements.  The  eighth,  which  may  be 
regarded  as  the  first  dorsal,  is  placed  obliquely  between 
the  last  cervical  and  the  first  of  the  fixed  vertebras  of  the 
dorsal  buckler,  which  shortens  it  anteriorly;  behind,  its 
spinous  apophysis  is  elongated,  and  enlarges  a  little  to 
attach  itself  by  synchondrosis  to  a  tubercle  of  the  first  of 
the  plates  of  the  intermediate  series  of  the  plastron. 

Tne  first  of  these  yZa;e:rf  vertebrcct  which  is  the  second 
dorsal,  is  still  rather  short,  and  carries  also  its  proper  annu- 
lar part,  the  spinous  apophysis  of  which,  shorter  than  the 
preceding,  attaches  itself  to  the  second  plate  by  a  carti- 
lage. This  second  plate,  narrower  than  the  first,  forms 
but  one  bone  with  an  annular  part  which  is  below,  and  of 
which  the  anterior  portion  is  articulated  by  two  small  apo- 
physes with  the  articular  apophyses  of  the  second  dorsal. 
This,  properly  speaking,  is  the  annular  portion  of  the  third 
doreal  vertebra ;  but  the  body  of  this  third  vertebra  is  only 
articulated  by  its  anterior  moiety  with  the  posterior  moiety^ 
of  this  third  annular  part,  and  by  its  posterior  moiety  it  is 
articulated  to  the  anterior  moiety  of  the  fourth  annular 
portion  ;  and  this  alternative  continues,  so  that  the  body 
of  the  fourth  vertebra  responds  to  the  annular  portions  of 
the  third  and  the  fourth,  the  body  of  the  fifth  to  the  annu- 
lar portions  of  the  fourth  and  fifth,  and  so  on  to  the 
tenth. 

But  it  is  necessary  to  distinguish  in  the  ribs  the  plate 
included  in  the  buckler,  and  a  small  branch  which  pro- 
ceeds from  its  lower  surface,  and  which  represents  what  is 
termed  the  head  of  the  bone  in  the  ordinary  ribs.  This 
head  is  always  articulated  between  two  bodies  of  vertebrae. 
The  first  of  all  these  ribs  has  only  this  small  branch,  with 
out  having  any  plate  belonging  to  it  in  the  buckler,  ex 
cepting  only  in  some  of  the  Emydes,  where  may  be  seen, 
between  the  first  and  the  second  longitudinal  plate,  and 
the  fii-st  or  second  widened  rib,  a  smdl  piece  which  can 
only  represent  the  enlarged  portion  of  this  first  rib,  but 
which  does  not  belong  to  its  head.  It  is  articulated 
between  the  eighth  vertebra  or  first  dorsal,  and  the  first 
fixed  vertebra,  and  by  its  other  extremity  applies  itself  to 
the  internal  surface  of  the  second  rib.  Tnis  last  has  a 
plate  which  incorporates  itself  by  its  anterior  border  with 
the  first  of  the  longitudinal  series,  by  its  spinal  border 
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with  the  second  piece  of  that  series  or  the  annular  portion 
of  the  third  vertebra,  and  by  its  head  between  the  body 
of  the  second  vertebra  and  that  of  the  third.  The  suc- 
ceeding ribs  observe  the  same  law,  are  articulated  by 
means  of  their  head  between  the  body  of  one  vertebra 
and  that  of  the  succeeding  vertebra,  and  incorporate 
themselves  by  means  of  their  dilated  part  with  the  plate 
which  represents  the  annular  portion  of  the  second  of 
these  two  vertebrae  :  and  this,  CTuvier  observes,  is  a  return 
to  the  general  law ;  for  in  man  and  in  the  quadrupeds  the 
ribs  are  articulated  by  their  head  between  two  vertebrae, 
and,  by  means  of  their  tuberosity,  with  the  transverse 
apophysis  of  the  second  of  the  two.  The  dilated  portions 
of  tne  ribs  of  the  tortoise,  in  the  part  where  they  are  incor- 
porated with  the  plates  of  the  longitudinal  series,  represent, 
then,  the  tuberosities  of  the  ribs  of  mammals.  The  ninth 
plate  of  the  longitudinal  series,  which  belongs  to  the  tenth 
dorsal,  is  the  last  with  which  a  pair  of  the  dilated  ribs  is 
incorporated,  and  this  last  is  the  ninth  in  all  or  the  eighth 
of  those  which  enter  into  the  composition  of  the  dorsal 
buckler.  It  is  directed  from  its  posterior  border  back- 
wards, and  embraces  again  the  succeeding  plates,  with 
the  external  edges  of  which  it  becomes  incorporated :  but 
these  three  plates  do  not,  any  more  than  the  first,  serve  to 
complete  the  vertebral  canal. 

The  tenth  rib,  attached  between  the  bodies  of  the  tenth 
and  eleventh  vertebrae,  produces  no  plate  and  enters  not 
into  the  composition  of  the  dorsal  buckler.  Like  the  first, 
it  has  only  a  portion  of  the  head,  and  is  joined  by  its  other 
extremity  to  the  internal  surface  of  the  ninth. 

The  eleventh  vertebra  after  the  cervical  is  the  only  one 
that  can  be  termed  lumbar;  it  carries  no  rib.  In  the 
Turtles,  its  annular  portion  again  gives  a  plate  to  the  lon- 
gitudinal series  of  the  dorsal  buckler,  and  is  the  tenth  and 
the  smallest  of  the  pieces  of  this  series.  The  twelfth  and 
thirteenth  vertebrae  are  the  sacral.  At  their  sides  are 
attached  two  lateral  pieces  sufficiently  similar  to  the  heads 
of  the  ribs,  but  stronger,  especially  the  first,  and  convex 
at  the  end,  in  order  to  their  union  with  the  posterior  and 
upper  angle  of  the  ossa  ilii.  Their  annular  portion  is 
close  and  complete,  and  is  not  incorporated  with  the  plates 
of  the  buckler  which  follow  that  of  the  eleventh  vertebra. 
ITie  vertebraB  of  the  tail  are  free,  like  those  of  the  neck  : 
hence  the  plates  of  the  longitudinal  series,  which  follow 
the  tenth,  do  not  adhere  to  the  vertebrae,  and,  if  they 
belong  thereto,  only  so  belong  by  a  metaphysical  relation, 
and  accordingly  they  may  be  considered  as  having  been 
dismembered.  So  of  the  first  of  all  the  plates  of  the 
series.  It  only  furnishes  an  attachment  to  the  annular 
portion  by  synchondrosis,  otherwise  close  and  complete, 
of  the  first  dorsal  vertebra,  and  if  one  would  reg]ard  it 
as  belonging  thereto,  it  would  be  necessary  to  consider  it 
as  dismembered. 

The  Turtles  have  three  longitudinal  plates  after  the 
tenth,  making  thirteen  in  all ;  but  the  second  is  some- 
times divided  into  two,  and  the  ninth  also,  which  increases 
their  number  to  fifteen. 

Cuvier  found  fourteen  in  some  of  the  Emydes^  the  Emys 
serrata  for  instance ;  but  the  eleventh  and  twelfth,  ne 
adds,  are  very  small  in  them.  There  is  but  a  single  one 
after  the  tenth  in  the  Land  Tortoises  and  the  Chelydes,  so 
that  they  have  only  eleven  in  all.  It  sometimes  happens 
that  one  or  two  of  these  plates  are  not  seen  externally. 
Thus  in  the  Box  Tortoises  the  two  ribs  of  the  last  pair  are 
joined  to  each  other  and  thus  cover  the  ninth  plate ;  and 
in  this  respect  many  modifications  occur  in  the  same 
species ;  of  which  Bojanus  has,  in  his  third  plate,  given 
many  examples  taken  from  the  European  tortoise. 

In  Chelys  the  last  and  penultimate  rib  are  attached  to 
the  eighth  plate,  and  the  ninth  remains  hidden.  In  both 
cases  the  tenth  and  the  eleventh  subsist  as  ordinarily. 

In  the  Turtles,  the  eight  pairs  of  ribs  and  the  thirteen 
plates  of  the  longitudinal  series  form  a  sli^tly  convex 
oval  buckler,  a  little  narrowed  backwards.  The  ribs  are 
not  incorporated  throughout  their  length,  a  narrow  frac- 
tion remains  towards  their  exterior,  and  the  intervals 
between  this  portion  and  that  of  the  anterior  and  posterior 
ribs  are  filled  up  by  a  cartilaginous  membrane  only.  It  is 
only  in  extreme  old  age  that  some  are  widened  to  the  end. 
Cuvier  had  sometimes  seen  the  three  first  and  a  part  of 
the  fourth  in  this  state. 

In  the  freshwater  Tortoises  and  in  Chelys^  the  buckler 
id  entirely  filled  up  in  time,  and  the  ribs  incorporate  them- 


selves throughout  their  length,  between  each  otner  and 
with  the  marginal  pieces.  The  ossification  proceeds  still 
faster  in  the  Land  Tortoises,  and  it  is  only  in  their  youth 
that  vacant  spaces  are  observed  between  tiie  external  parts 
of  their  ribs. 

In  the  Museum  of  the  Royal  College  of  Surgeons  in 
London,  No.  131  of  the  Physiological  Series  is  the  carapace 
or  dorsal  shell  of  a  very  young  Turtle  {Chelone  Mydas) 
shelving  the  state  of  ossification,  which  is  continued  from 
the  margins  of  the  ribs,  at  this  period  quite  distinct  from 
each  other,  until  they  meet  and  become  joined  by  in- 
dented sutures  similar  to  those  of  the  cranium. 

The  buckler  is  more  or  less  convex  according  to  the 
species,  and  various  are  the  modifications  which  it  under- 

foes :  but  our  limits  will  not  permit  us  to  go  further  into 
etails,  for  which  we  must  refer  the  reader  to  Cuvicr's 
work. 


Carapace  of  Trionyx,  seen  from  belov. 

The  sternum^  plastron^  or  breast-plate  is  always  com- 
posed of  nine  pieces,  of  which  eignt  are  pairs,  and  the 
ninth  is  odd  and  always  placed  between  the  four  anterior 
ones,  with  the  two  first  of  which  it  generally  coheres, 
when  it  is  not  articulated  with  the  four. 

These  nine  pieces  vary  much  in  figure  according  to  the 
genera  and  species. 

In  the  Land  and  Freshwater  Tortoises  and  in  Chelys 
they  only  leave  vacancies  between  each  other  in  early 
youth,  when  they  are  formed  by  bony  rays  shooting  in 
various  directions  in  the  still  caH:ilaginous  disk  of  the 
plastron,  like  the  bones  of  the  cranium  in  the  foetus  of 
mammals  ;  but,  with  age,  these  rays  join  each  other  from 
every  side,  and  form  a  disk  compact  in  all  its  parts,  which 
unites  itself  by  a  more  or  less  considerable  extent  on  each 
side  to  the  dorsal  buckler. 

In  the  Turtles  or  Chelonia'ns,  and  in  the  Trionyces  or 
Soft  Tortoises,  these  radiating  expansions  do  not  unite 
throughout ;  and  even  when  the  four  pieces  on  each  side 
unite  together  and  the  odd  piece  is  joined  to  those  of  the 
first  pair,  there  remains  in  the  middle,  between  them  all 
and  on  each  side  between  them  and  the  dorsal  buckler, 
great  spaces  which  are  filled  up  by  cartilage  only. 

Again  we  must  refer  for  the  various  modifications  of 
the  pieces  of  the  breast-plate  to  Cuvier's  work,  and  here 
give  representations  of  one  or  two  of  them. 

Vertebr€e, — The  atlas  is  composed  of  four  pieces.  The 
two  first,  united  above  in  a  slight  spinous  prominence,  after 
having  surrounded  the  vertebral  canal,  and  each  having 
given  backward  its  articular  apophysis,  concur  with  a 
third  very  small  one  in  the  formation  of  a  ring  for  the 
reception  of  the  condyle  of  the  head :  Cuvier  calls  it  a  ring, 
because  in  the  skeleton  this  fosset  is  open,  and  its  bottom 
filled  by  a  fourth  piece,  which  is  a  true  body  of  a  vertebra 
without  the  annular  portion,  and  which,  presenting  an 
anterior  convex  surface  in  the  space  here  noticed,  is 
articulated  behind  by  a  concave  surface  on  the  body  of 
the  axis.  This  piece,  analogous  to  what  we  have  already 
seen  in  the  crocodile,  represents,  he  observes,  the  odontoid 
apophysis  of  the  axis  of  mammals.  At  their  junction, 
there  is  besides,  attached  below,  a  small  bone  formed  nearly 
like  a  patella  (rotule). 

The  axis  and  the  succeeding  vertebrae  are  composed  of 
a  nearly  rectangular  body,  carinated  below,  concave  in 
front,  convex  behind,  and  of  an  annular  portion,  which 
remains  distinct  from  the  body  throughout  Jife,  by  means 
of  two  sutures,  is  elevated  above  by  a  crest  in  lieu  of  a 
spinous  apophysis,  and  whose  anterior  articular  apophyses, 
placed  at  first  under  the  posterior  portions  of  the  preced « 
mg  vertebra,  raise  themselves  obliquely  to  embrace  them 
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slightly  up  to  the  sixth,  and  nearly  resume  their  horizontal 
position  lu  the  two  succeeding  ones.  At  the  anterior 
angle  of  each  side  of  the  body  is  a  small  facet,  common  to 
the  body  and  the  annular  portion. 

The  vertebrae  adhering  to  the  dorsal  buckler  have  their 
body  wide  and  feebly  carina^^^ed  in  the  marine  and  fresh- 
water tortoises :  in  these  last  it  is  even  flattened  in  the 
anterior  ones.  It  is  also  wide  and  with  but  little  convexity 
in  TrionyXy  and  Chelys  lias  it  wide  and  elevated  longitu- 
dinally into  a  small  crest.  But  there  are  land-tortoises 
{Testudines  geometrica  and  radiata)  in  which  it  is  exces- 
sively compressed,  and  does  not  even  join  itself  throughout, 
except  by  a  membranous  partition,  to  the  pieces  of  the 
middle  row  of  the  buckler,  these  pieces  only  affording 
each  two  narrow  laminae,  and  descending  on  each  articu- 
lation of  the  two  bodies.  It  is  in  a  fold  of  the  lower  por- 
tion of  this  membrane,  between  these  vertical  laminae,  and 
1(1  a  semicanal  hollowed  at  tiie  upper  part  of  the  bodies, 
that  the  spinal  marrow  goes. 

In  the  other  subgenera  the  pieces  of  the  longitudinal 
series  of  the  dorsal  buckler  afford  more  complete  vertical 
partitions,  which  form  with  the  bodies  a  continuous  bony 
canal,  the  nei-ves  of  which  go  out  tnrough  holes  which 
remain  between  the  laminae. 

The  sacral  and  caudal  vertebrae  are  each  composed  of 
a  body  concave  before  and  convex  behind,  of  an  annular 
portion,  squarely  flattened,  and  without  a  spine  above,  the 
anterior  articular  apophyses  of  which  obliquely  embrace 
below  the  posterior  apophyses  of  the  preceding  vertebra, 


and  of  two  transverse  short  apophyses;  articulated  on  each 
side  on  the  suture,  which  joins  the  body  to  the  annular 
ring.  Cuvier  counted  twenty-three  caudal  vertebrae  Irt 
Testudines  Grt&cUy  Indica,  and  other  land-tortoiies,  and  as 
many  as  twenty-seven  in  Testudo  radiata.  He  states  that 
there  were  only  eighteen  in  the  fresh-water  and  marine 
tortoises  which  he  exanlined. 

Bones  of  the  Extremities. — Under  the  singular  necessity, 
sayd  Cuvier,  which  corhpelled  nature  to  place  the  bones 
of  the  shoulder  and  pelvis  within  the  trunk,  and  there 
attach  the  muscles,  she  seems  to  have  made  efforts  to 
deviate  as  little  as  possible  fVom  her  general  plan. 

The  bone  which  goes  from  the  dorsal  buckler  to  the 
sternum  is  suspended  by  a  ligametit  under  the  dilatation 
of  the  second  rib,  but  m  front  of  the  first,  whifch,  as  we 
have  seen,  consists  only  Of  a  head  articulated  under  the 
second ;  sO  that,  in  some  respects,  this  bone  is  outside  the 
thorax.  There  is  sometimes  in  the  ligament  by  which  it 
is  attached  one,  and  even  two,  peculiar  bones.  G^wier 
refers  to  the  description  and  representation  of  one  in  the 
European  Tortoise  by  Bojanus ;  and  Cuvier  himself  found 
it  also,  but  in  the  cartilaginous  state.  In  an  American 
Box  Tortoise  he  observed  two ;  but  he  satisfied  himself 
that  there  were  none  in  the  great  Land  Tortoise,  and  he 
never  saw  any  in  those  Marine  Tortoises  which  he  dissected. 
This  bone  is  at  first  nearly  cylindrical :  it  proceeds  for- 
wards, and  after  having  afforded  on  its  external  surface  a 
portion  of  the  articular  facet  which  received  the  head  of 
the  humerus,  it  goes,  with  a  more  or  less  strong  inward 
bend,  to  attach  its  other  extremity  to  the  intemju  surface 
of  the  sternum,  towards  the  lateral  angle  of  the  odd  piece. 
Cuvier  saw  in  a  very  young  Marine  Tortoise  this  sternal 
branch  divided  by  a  suture,  so  that  the  portion  of  it  which 
joined  the  sternum  appeared  a  distinct  Done ;  but,  he  ob- 
serves, if  this  is  general,  it  must  unite  to  the  other  at  a 
very  early  period ;  for  he  never  found  this  suture  in  ex- 
tremely young  Land  and  Freshwater  Tortoises.  The  rest 
of  the  facet  for  the  articulation  of  the  humerus  is  furnished 
by  another  bone,  which  is  directed  more  or  less  obliquely 
backward  and  towards  the  mesial  line,  widening  into  a 
fan-shape,  and  which  thus  lies  neaily  parallel  to  the  ster- 
num. Thfe  osseous  branch  which  comes  from  the  bony 
buckler  is,  according  to  Cuvier's  self-corrected  opinion,  the 
shoulder-blade,  and  the  part  which  it  ofiers  beyond  the 
articular  fosset  is  its  acromion.  The  flattened  bone  which 
is  directed  backwards  is,  he  adds,  incontestably  the  cora- 
coid  bone :  and  he  further  remarks  that  all  the  muscles 
which  proceed  from  these  bones  to  go  to  the  arm  are  re- 
spectively the  same  as  in  birds,  whatever  changes  they 
have  undergone  in  their  position  relatively  to  the  horizon, 
in  their  size,  and  in  their  fifi;ure.  Cuvier  considers  that 
it  remains  to  be  known  whether  there  is  a  clavicle  or  not. 
If,  he  remarks,  the  suture  which  he  had  observed  in  a 
Marine  Tortoise  were  constant,  there  would  be  no  difficulty ; 
one  might  niake  the  clavicle  of  the  sternal  extremity  of 
the  bone  which  goes  from  the  carapace  to  the  sternum, 
which  would  be  the  more  natural,  inasmuch  as  it  goes  to 
attach  itself  to  the  odd  piece  (piece  impaire)  of  the  ster- 
num :  but  if  this  occurrence  be  merely  an  accident,  then 
one  must  suppose  that  the  clavicle  is  wanting,  as  in  the 
crocodile,  or  seek  for  it  in  the  anterior  pair  of  the  ster- 
nal pieces,  the  position  of  which  is,  in  fact,  relatively  to  the 
odd  pieces,  sufficiently  like  that  of  tlie  clavicle  of  the  Sau- 
RiANS  and  of  the  Ornithorhynchus. 

This  three-branched  shoulder,  this  nearly  cylindrical 
shoulder-blade,  this  acromial  portion  nearly  equal  in  vo- 
lume to  the  rest  of  the  shoulder-blade,  are,  says  Cuvier, 
characteristic  of  the  Tortoises.  There  is  nothing  parallel 
to  this  conformation  in  the  other  animals,  because  there  is 
no  other  shoulder  situated  within  the  thorax.  The  varied 
forms  of  these  parts  afford,  Cuvier  observes,  very  good 
characters  for  the  subgenera ;  and  he  details  the  modifica- 
tions characteristic  of  the  Marine  Tortoises,  the  Land  Tor- 
toises, the  Freshwater  Tortoises,  Chelys,  and  Trionyx. 

The  humerus  of  the  Tortoises  is  required,  he  remarks, 
to  turn  singularly  upon  its  axis,  in  order  to  place  the  fore- 
foot in  the  position  required  by  the  bony  cuii-ass,  which 
only  leaves  a  narrow  passage  for  it.  The  result  is  that  its 
internal  tuberosity  is  oecome  posterior  and  superior,  and 
that  the  external  tuberosity  is  become  internal  and  also 
posterior.  The  head  of  the  bone  goes  out  of  the  axis  more 
than  in  any  other  anintal,  and  that  towards  the  ^joatciior 
face,  which,  in  the  ordinary  position,  is  the  supenor  one. 


Digitized  by 


Google 


TOR 


68 


TOR 


It  presents  the  segment  of  a  sphere,  and  is  very  convex. 
The  two  tuberosities  are  very  large,  very  projecting,  and 
leave,  between,  a  concavity,  as  there  is  one,  backwards, 
between  the  condyles  of  the  humerus  in  the  greater  part 
of  the  Mammals.  The  internal  tuberosity — ^become,  as  has 
been  pointed  out,  posterior, — is  the  largest.  It  has  the  form 
of  a  long  obtuse  crest,  analogous  to  the  deltoidean,  and 
which  receives  the  same  muscles.  The  other  tuberosity 
forms  a  crest  also,  but  much  shorter.  Both  are  near  the 
head.  The  body  of  the  bone  is  bent ;  and  its  concavity, 
which,  in  man,  would  be  anterior,  is  ordinarily  found  in- 
ferior. The  opposed  surface  is  convex.  Above  it  is  a 
small  hollow  opposite  the  end  of  the  fossa,  which  is 
between  the  two  tuberosities.  The  lower  part  of  the  bone 
is  widened,  and  a  little  flattened  from  before  backwards. 
On  the  external  border  is  a  fUrrow,  not  much  developed 
in  the  Land  Tortoises ;  deeper  in  the  Emyde^^  the  Ckeiyaes^ 
and  the  Trionyces ;  and  which,  in  the  Marine  Tortoises, 
nearlv  separates  the  lower  head  of  the  bone  into  two  un- 
equal parts.  This  furrow,  Ouvier  observes,  is  perhaps  the 
be2>t  character  for  distinguishing  the  lower  part  of  the 
humerus  from  that  of  the  femur,  which  is  without  it,  but 
which,  in  every  other  point,  offers  onlv  very  slight  diiFer- 
ences.  Its  lower  head,  transversely  oblong  and  of  uniform 
convexity,  receives  the  bones  of  the  fore-arm,  but  without 
offering  two  distinct  facets. 

The  Trionyces  do  not  differ  from  the  Land  Tortoises, 
excepting  in  having[  the  tuberosities  more  apart.  Other 
differences  are  manifested  in  Emys  and  Ch^lys,  for  which 
we  refer  to  Ouvier's  work,  but  the  humerus  c5'  the  Marine 
Tortoises  cannot  be  passed  by  without  particular  notice,  for 
it  differs  from  that  of  all  the  other  Testudinata  in  being  not 
bent  longitudinallv,  but  nearly  straight;  in  having  its 
great  tuberosity  (the  analogue  of  the  small  or  internal 
tuberosity  in  man)  longer,  overreacliing  the  head,  and  re- 
sembling an  olecranon ;  and,  lastly,  in  having  the  other 
tuberosity  shorter,  and  representmg  a  ehevvon-ehaped 
crest. 

There  are  always  two  bones  in  the  fore-army  but  thev 
have  little  motion  one  on  the  other-  They  are  placed, 
when  the  animal  progres^^  so  that  the  ulna  forms 
the  external  and  the  radius  the  internal  border  of  the 
arm. 

The  rafiLim  has  a  semicircular,  slightlv  concave,  upper 
head,  a  somewhat  slender  body,  and  the  lower  head  com- 
pressed and  cut,  a4  it  were,  obliquely,  so  thc^t  it  is  shorter 
on  the  ulnar  side. 

The  ulni^  is  compressed.  Its  upper  head  is  triangular 
and  cut  obliquely,  so  that  its  external  boixler  is  longer  up- 
wards than  the  radial  border,  without  having  a  true  ole- 
ci-anon.  This  border  is  trenchant.  The  lower  one  is  cut 
square.  Differences  occur,  as  in  Trionyje  and  the  Cheh^ 
nians  or  Marine  Tortoises. 

The  pelvis  is  alwavs  composed  of  three  distinct  bo^eS) 
contributing,  as  in  tne  quadrupeds,  to  the  composition  of 
the  cotyloid  fossa,  viz.  an  elongated  os  ilium^  which  at- 
taches itself  by  ligaments  to  the  transversal  processes  of 
the  sacral  vertebree  and  the  neighbouring  part  of  the 
eighth  pair  of  the  dilated  ribs  ;  a  pubis  and  an  ischium, 
which  are  directed,  widening  as  they  proceed,  towards  the 
plastron,  and  are  each  united  to  its  similar  piece.  At  the 
point  of  union  for  the  formation  of  the  cotyloid  cavity, 
each  bone  has  three  faces ;  one  for  each  of  the  two  others, 
and  one  for  the  cavity.  On  the  rest  of  the  length  the  os 
ilii  is  oblong,  the  ischium  proceeds,  widening  as  it  goes, 
directly  towuds  the  symphysis,  and  the  pubis,  after  first 
directing  itself  forwani,  makes  a  curve  towards  the  sym- 
physis, and  widens  also  to  reach  it.  Vaiious  differences 
occur  in  this  part  of  the  skeleton  in  the  Land  and  Marine 
Tortoises,  in  Chelys  and  in  Trionyx. 

The  femur  might  be  easily  mistaken  for  th^  humerus 
of  a  mammiferous  quadruped.  Its  oval  head  leaves 
the  bodv  of  the  bone,  without  being  precisely  separated 
from  it,  by  a  narrow  neck.  In  lieu  of  the  trocinanter  there 
is  a  transverse  crest,  but  little  elevated,  separated  from  the 
head  by  a  semicircular  depression.  The  middle  of  the 
bone  is  delicate  and  round,  and  the  lower  part  compressed 
from  before  backwards,  widening  by  degrees  tq  form  the 
lower  head,  which  is  a  transverse  portion  of  the  cylinder  ^ 
little  inflected  backwards.  Differences  of  modiflc^tion 
occur  in  the  Freshwater  and  Marine  Tortoises.  In  the 
museum  of  the  Royal  College  of  Surgeons,  No.  255  A>  ot 
the  Physiological  oeriee*  exhibits  the  os  innominatim  and 


femur  of  «larffe  Tortoise  (Testudo  /nrfeca,  Vosmaer).  The 
hip-joint  is  laid  open  to  show  that  the  ligamentum  teres  is 
deficient,  a  simple  form  of  joint  which  obtains  at  the  hip  in 
all  the  Testudinata. 

The  two  bones  of  the  leg  are  nearly  straight.  The  tibia 
is  larger  and  nearly  semicircular  above,  becoming  again 
slightlv  larger  below ;  the  JIbula  is  mofe  compressed  and 
wider  below.  The  fii^  presents  a  slightly  concave  uniform 
surface,  the  other  one  which  is  slightly  convex  and  rhom- 
boidal  at  the  astragalus.  Modifications  occur  in  the  Land 
Tortoises,  in  Ckelys,  in  Trionyx,  and  in  the  Chelones. 

Bones  of  the  Fare-foot, -^The  differences  in  the  mode  of 
progression  required  corresponding  variations  in  the  bones 
of  the  fore  and  hind  feet  especially.  Accordingly  we  find 
that  in  the  Chelones  all  the  bones  of  the  waist  are  flat  and 
cut  nearlv  square.  In  the  first  row  are  tw^o  bones  adhering 
to  the  ulna,  and  in  the  last  row  five  smaller  ones,  support- 
ing the  five  bones  of  the  metacarpus.  There  is  besides  an 
intermediate  borie  under  the  first  ulnar  bone,  and  upon  the 
second  and  third  of  the  last  row.  Cuvier  observes  that 
this  would  seem  to  correspond  with  that  dismembered  tra- 
pezoidal bone  which  is  found  in  the  monkeys.  Lastly, 
there  is  a  great  semi-lunar  bone  out  of  the  rank,  adhering 
to  the  external  border  of  that  which  is  above  the  meta- 
carpal of  the  little  finger.  It  is  a  true  pisiform  bone,  al- 
though a  little  descended.  Between  that  which  is  on  the 
metacarpal  of  the  thumb  and  the  radius  there  is  for  a  long 
time  nothing  but  ligainents,  and  one  does  not  see  the  great 
semilunar  scaphoidal  which  may  be  observed  in  the  other 
subgenera :  but  with  a^e,  remarks  Cuvier,  a  small  radial 
bone  shows  itself  in  this  place.  Very  large  individuals 
have  also  the  two  penultimate  bones  of  the  second  row 
anchvlosed  together.  Th^  metacarpal  of  the  thumb  is  short 
and  large:  the  others  (M-e  long  and  slender.  The  little 
finger  has  two  phalanges,  and  is  not  larger  than  the  thumb ; 
the  three  others  are  elongated*  especially  the  middle 
finger ;  and  the  whole  result  is  a  pointed  hand,  which  has 
the  unguial  phalanx  of  t^e  thmx^t>  an4  forefinger  only  armed 
with  a  claw. 

In  the  Land  Tortoises  ther^  are  hi^t  two  phalanges  on 
each  finger,  unless,  Cuvier  observes,  one  may  suppose  that 
there  is  wanting  either  the  last  row  of  the  bones  of  the 
carpus,  or  that  all  the  metacarpals  are  deficient,  which  is 
not  admissible,  because  one  may  well  see  by  the  forms,  and 
by  comparison  with  the  Freshwater  Tortoises,  that  the  me- 
tacarpals and  those  bones  of  the  carpus  do  exist.  This 
settled,  there  are  found  in  the  carpus  a  great  radial  or 
semilunar  scaphoVdal,  two  ulnar  bones  nearly  square,  five 
bones  of  the  second  row  supporting  the  five  metacarpals, 
and  an  intermediate  bone  placed  between  the  great  radial, 
the  first  cubital  or  ulnar,  and  those  which  carry  the  third 
and  fourth  metacarpal.  This  intermediate  bone,  according 
to  Cuvier,  is  often  anchylosed  with  the  semilunar  sca- 
phoidal bone.  The  bones  of  the  metacarpus  are  even 
shorter  than  the  phalanges.  ^ 

In  the  Freshwater  ']u)rtoise8  the  three  mesial  fingers 
have  their  three  phalanges  well  developed  ;  but  there  are 
only  two  belonging  to  the  thumb  and  the  little  finger.  The 
metacarpals  are  rather  long,  apd  the  two  external  ones  are 
carried  on  a  single  bone  of  the  carpus :  nevertheless  the 
la^t  row  consists  also  of  five  boneSs  uecause  there  is  one^ 
very  small,  extenu^Uy  on  the  side  of  the  thumb.  In  the 
first  row  the  ulna,  in  \he  European  Tortoise  at  least,  carries 
four  bones — ^two  h^rg^  oa?s,  a  snudl  intermediate  one,  and 
another  small  one  out  of  the  rank ;  but  there  are  other 
species,  Testtido  clausa,  for  instance,  where  the  two  small 
ones  do  not  appear.  The  great  radial  or  semilunar  sca- 
phoidal passes  partially  under  the  tw^o  ulnar  bones; 

The  Chelydes  hi^ve  the  hand  formed  nearly  like  the 
Freshwater  Tortoises,  except  th^t  their  radial  bone  is  small 
and  re-enters  towards  the  inside  of  the  carpus  at  the  side* 
of  the  bone  named  by  Cuvier  intermediate ;  and  that  the 
little  finger  has,  like  the  three  intermediate  ones,  three 
phalanges. 

The  Trionyces  have  also  the  »Klial  bone  re-entering  at 
the  side  of  the  intermediate  bone.  Their  three  first  fingers 
have  their  three  phalanges  large,  wide,  and  pointed  to 
carry  the  claws  ;  tne  fourth  has  four  phalanges,  all  rather 
slender ;  and  the  Ift^'t  three. 

Hind-feet. ^Cyiwer  remarks  that  in  the  Testudinata,  ge- 
nerally, the  calcaneum  is  without  any  backward  promi- 
nence, so  that  their  tarsus  is  flat  like  a  carpus. 

In  the  Chelones  it  is  composed  of  six  or  seven  bones»  if 
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the  first  of  the  little  toe  be  counted :  two  in  the  first  row, 
of  which  the  largest,  nearly  rhomboidal  and  answering 
equally  to  the  tibia  and  nbula,  is  the  astragalus;  the 
smaller,  which  is  square  and  articulated  only  to  the  fibula, 
is  the  sole  vestige  of  a  calcaneum.  In  the  second  row 
there  are  four :  three  wedge-shaped  for  the  metacarpals  of 
the  great  toe  and  the  two  next  toes,  and  one  larger  for  the 
two  last  metatarsals.  The  bones  of  the  metatarsus  of  the 
great  and  little  toes  are  shorter  than  the  others,  and  singu- 
larly wide  and  flat.  That  of  the  little  toe,  however,  may 
be  taken  for  one  out  of  the  rank  of  the  tarsus.  In  this 
last  case  the  little  toe  would  have  but  two  phalanges,  other- 
wise three  like  the  others.  The  great  toe  has  but  two. 
It  carries  a  claw,  and  so  does  the  next  toe.  The  two  suc- 
ceeding toes  have  still  their  last  phalanges  rather  large, 


Ski-iokn  and  Ctirapocft  of  Ciatudo  vulgarU,  ae«n  from  below. 


Skeleton  and  Carapace  of  Chelo&e  caouana,  •een.flrQm  below. 


although  without  claws,  but  the  last  has  that  phalanx  very 
small. 

In  the  Land  Tortoises  the  bone  analogous  to  the  astra- 
galus is  larger  and  thicker ;  and  the  fibular  bone  on  the 
analogue  of  the  heel  is  smaller.  The  four  other  bones 
exist,  and  that  here  called  the  metatarsal  of  the  little  toe 
seems  to  make  up  the  suite  by  its  position  and  figure.  It 
sometimes  carries  a  vestige  of  a  toe  formed  of  one  piece, 
which  seemed  to  Cuvier  to  be  wanting  in  many  species. 
The  metatarsal  of  the  great  toe  is  very  short  and  not  flat- 
tened :  the  others  are  rather  longer.  Wone  of  the  four  ex- 
isting toes  has  more  than  two  phalanges. 

The  tarsus  of  the  Freshwater  Tortoises  is  nearly  the 
same,  except  that  the  fibular  os^cle,  or  calcaneum,  when  it 
is  not  united  to  the  astragalus,  is  larger ;  that  the  ossicle 
which  serves  as  a  vestige  of  the  little  toe  is  longer,  and 
that  the  three  toes  which  succeed  the  great  toe  have  their 
phalanges  very  distinct. 

In  the  tarsus  of  the  Trionyces  the  fibular  bone  descends 
outside  the  three  cuneiform  or  wedge-shaped  bones,  and 
carries  half  the  head  of  the  third  metatarsal  and  the  whole 
of  that  of  the  fourth.  At  its  external  border  a  large  square 
bone  adheres,  that  about  which  Cuvier  expressed  a  doubt 
whether  it  was  a  metatarsal  bone  or  one  out  of  the  i-ank. 
It  carries  the  fifth  metatarsal  on  the  first  phalanx  of  the 
little  toe  ;  but  in  this  case  the  little  toe  would  have  three. 
It  is  true,  Cuvier  adds,  that  the  fourth  toe  has  four,  without 
counting  its  metatarsal.  The  great  toe  has  two,  and  the 
two  succeeding  toes  three  each.  In  all  three  the  last  is 
large,  wide,  and  pointed  to  carry  a  claw.  In  the  fourth 
and  fifth  toe  this  last  phalanx  is  very  small  and  without  a 
claw. 

In  the  Mataniata  {Chelys)  the  fourth  toe  is,  like  the  two 
preceding,  composed  of  tnree  phalanges  and  armed  with  a 
claw ;  the  fifth  also  has  three  phalanges,  audit  would  even 
have  four  if  one  regarded  the  bone  as  to  which  Cuvier 
has  expressed  his  doubts  as  a  tarsal  bone ;  but  the  last  is 
very  small,  cartilaginous,  and  without  a  nail.  The  tarsus  is 
the  same  as  in  Tnonyx^  with  this  difference,  that  the  ana- 
logues of  the  astragalus  and  the  calcaneum  are  divided 
transversely  each  into  two  bones ;  so  that  what  is  detached 
from  the  calcaneum  forms  a  fourth  cuneiform  bone  for  the 
fourth  metatarsal,  and  that  which  is  detached  from  the  as- 
tragalus is  a  true  scapho'id,  which  carries  the  three  first 
cuneiform  bones. 

Muscular  system^  particularly  as  relating  to  locomo- 
tion,— ^We  have  seen  that  the  shoulder-blade  is  internal  in 
the  tortoises,  that  is,  it  is  placed  on  the  inside  of  the  ribs : 
the  muscles,  consequently,  of  the  head  and  neck,  instead 
of  being  attached  upon  the  ribs  and  spine,  as  in  the  other 
vertebrata,  are  attached  beneath  them  :  the  same  observa- 
tion holds  as  to  the  bones  of  the  pelvis  and  the  muscles  of 
the  thigh,  so  that,  to  use  Cuvier's  expression,  a  tortoise 
may  be  termed,  in  this  respect,  un  animal  retournc,  an  ani- 
mal turned  inside  out,  or  rather,  so  to  speak,  outside  in. 

The  progressive  motions  to  be  accomplished  by  the  bony 
and  muscmar  apparatus  of  the  tortoises  are  those  of  walk- 
ing, and  swimming  or  paddling. 

The  walk  of  a  tortoise  is  proverbially  slow,  such  as  might 
be  expected  from  a  reptile  whose  limbs  are  so  imperfectly 
developed.  Short,  and  placed  at  a  great  distance  from  the 
centre,  they  form  a  sort  of  short  crutches,  calculated  to 
drag  the  unwieldy  bod^  gradually  along,  and  if  the  animal 
be  turned  on  its  back  it  becomes  almost  helpless.  The  feet 
are  little  better  than  stumps,  the  toes  being  only  indicated 
externally  by  what  may  be  termed  a  collection  of  hoofs, 
placed,  as  in  the  elephants,  on  the  circumference  of  the 
apology  for  a  foot,  and  which  serve,  so  to  speak,  as  a  sort 
of  grapplings  to  hold  on  the  surface  of  the  ground  and  drag 
the  armed  trunk  onwards.  We  hardly  ne^  add  that  pro- 
gression in  a  vertical  direction  is  impossible ;  but  many 
tortoises  can  burrow  with  some  difficulty. 

Nor  is  this  slowness  out  of  place :  the  preservation  of  the 
animal  is  provided  for  by  the  very  strong  bony  carapace  and 
plastron  protecting  the  whole  body,  and  only  suturing  the 
head,  tail,  and  four  feet  to  be  protruded  from  its  anterior 
and  posterior  part  and  its  four  angles :  these  protruded 
parts  can  be  withdrawn  into  the  shell  upon  the  approach 
of  danger,  and  the  animal  then  rests  secure  in  its  portable 
arched  castle,  leaving  the  enemy  to  the  helpless  task  of 
besieging  a  garrison  that  can  remain  for  months  without 
food.  A  large  land  tortoise  can  defy  the  whole  animal 
world  except  man,  from  whom  notbijig  is  safe. 
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Tlie  most  complete  defence  is  made  by  the  Box  Tortoises  ; 
for  in  them  the  pieces  which  form  the  sternum  are  move- 
able, and  may  be  compared  to  doors  or  hinged  lids,  which 
shut  upon  the  carapace  and  tiius  form  a  sort  of  closed  cof- 
fer in  which  the  head,  neck,  tail,  and  feet,  in  short,  the 
only  exposed  parts,  can  at  will  be  enclosed  far  more  se- 
curely than  a  snail  in  its  shell. 

But  this  slowness  is  confined  to  the  Terrestrial  Tor- 
toises ;  for  the  aquatic  species  swim  with  great  facility  on 
or  below  the  surface  ;  and  some,  Chelone  and  Sphargis  for 
instance,  with  rapidity.  But  the  well-developed  flipper 
that  enables  the  Marine  Tortoise  to  oar  its  way  with  swift- 
ness, is  even  a  worse  organ  for  land  progression  than  the 
clumsy  foot  of  a  Land  Tortoise.  Not  but  that  they  will 
shuffle  back  to  the  sea,  which  they  have  only  occasion  to 
leave  in  order  to  deposit  their  eggs,  at  a  good  pace,  and 
they  will  deal  heavy  blows  with  tneir  flippers  to  Uiose  who 
attempt  to  stop  them  (for  they,  as  well  as  the  Land  Tor- 
toises, are  very  strong),  as  those  who  have  been  foiled  in 
turning  turtles  have  known  to  their  cost. 

But  however  powerfully  the  muscles  which  act  upon  the 
head,  tail,  and  extremities  are  developed  in  this  order  of 
reptiles,  those  of  the  abdomen,  as  might  indeed  be  ex- 
pected, have  little  extent,  and  those  of  the  ribs,  as  mi^ht 
also  be  divined,  are  non-existent ;  for  nature  does  nothing 
in  vain  :  but  the  square  muscle  of  the  loins,  whose  princi- 
pal office  in  mammals  is  to  move  the  lumbar  vertebrae, 
acts  in  the  tortoises,  which  have  those  vertebrae  fixed,  in 
another  direction,  and  is  employed  in  drawing  up  the 
moveable  os  ilii ;  and  the  straight  muscle  (rectus  abdo- 
minis) which  extends  from  the  pubis  to  the  sternum, 
moves  the  whole  haunch  in  the  greater  part  of  the  TestU" 
dinata. 

Digestive  System, — ^The  Testudinata  have  no  teeth, 
though  there  are  often  a  median  groove  and  denticulated 
projections  and  hollows :  but  the  mandibles  are  covered 
with  a  homy  case,  as  in  the  birds.  The  Chelydes  and  the 
Trionyces,  though  they  have  the  homy  covering,  have  the 
mouth  furnished  with  soft  skin  so  as  to  form  a  kind  of  lips. 
The  muscles  that  work  the  lower  jaw,  which  is  the  only 
moveable  one,  are  very  powerful  in  many  of  the  species, 
and  the  force  with  which  the  great  Turtles  and  many 
other  Chelonians  grasp  a  solid  body  in  their  vice  of  a 
mouth  is  prodigious.  The  C/ielydes  are  the  only  Testu- 
dinata which  have  the  jaws  flat  and  the  gape  of  the  mouth 
very  wide. 

The  food  with  which  the  Testitdinata  have  to  deal  is 
various,  and  there  are  modifications  in  the  digestive  organs 
accordingly.  The  Chelones  bnd  Testudines  genersilly  pre- 
fer a  vegetable  diet.  The  Trionyces  and  Chelydes  prey 
upon  fishes  and  small  aquatic  birds;  and  the  Bmydes 
attack  the  weaker  animals,  such  as  cmstaceans,  insects, 
worms,  and  mollusks. 

These  aliments  are  submitted  in  the  Terrestricd  Tor- 
toises and  in  the  Chelonians  to  the  trenchant  homy  bill, 
well  fitted  to  mince  up  vegetable  fibre,  assisted  by  the 
tongue,  which  draws  the  food  into  the  mouth  and  the 
homy  grooves  and  hollows  of  the  jaws ;  the  Trionyces  and 
Emydes  seize  their  living  prey  in  their  sharp-edged  beaks 
and  tear  it  to  pieces  with  the  cutting  and  pointed  claws  of 
their  fore-feet :  some  of  these  dart  out  their  head  and  long 
neck  upon  their  prey  from  an  ambush ;  or,  stealing  along 
like  the  cats  till  they  come  within  reach,  suddenly  extend 
their  destmctive  apparatus  with  unemng  aim.  The  Che- 
lydes, whose  fleshy  jaws  are  flat,  swallow  their  prey  whole, 
and  in  this  respect,  as  well  as  in  the  general  conformation 
of  the  head  and  the  os  hyoides,  they  resemble  the  Toads 
and  especially  the  Pijxis,  like  which  they  are  obliged  to 
be  content  with  a  victim  of  small  dimensions  suited  to  the 
calibre  of  their  mouth,  which  is,  in  tmth,  sufficiently  lar^e. 
They  are  said  never  to  8ei»e  their  prey  till  they  are  satis- 
fled  by  its  motions  that  it  is  alive,  for  they  never  feed  on 
carcasses. 

The  tongue  of  the  Tortoises  is  fleshy,  like  that  of  the 
Parrots,  and  its  nervous  papiUse  are  very  distinct.  The 
ossophagus  is  short,  and  in  the  Chelonians  is  flimished  in- 
ternally with  a  number  of  clo8e-«et  cartilaginous  points, 
directed,  so  as  to  prevent  the  regurgitation  of  the  food, 
towards  the  stomachy  which  has  a  transverse  position.  The 
intestines  are  long ;  the  cloaca  is  situated  beneath  the  tail, 
and  rounded,  and,  internally,  is  found  the  orifice  of  canals 
which  terminate  in  the  cavity  of  the  peritoneum.  The 
liver  is  voluminous,  forming  two  masses  or  lobes  placed 
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transversely  below  the  heart  and  in  front  of  the  junction  of 
the  oesophagus  with  the  stomach.  The  pancreas  is  a 
very  large  gland,  and  the  spleen  is  rounded,  median,  and 
situated  at  a  considerable  distance  from  the  liver.  The 
chyle  is  translucid  and  aqueous  in  the  Chelonians,  but  of 
a  white  and  milky  tint  in  those  species  which  feed  on 
animals. 

In  the  Museum  of  the  College  of  Surgeons,  Nos.  459, 
460,  461,  and  461  A,  are  preparations  showing  the  oeso- 
phagi of  Testitdinata,  In  No.  460  will  be  observed  the 
peculiar  pyramidal  processes  in  the  oesophagus  of  a  Turtle 
IChelone  Mydas)  pointing  downwards  to  the  stomach,  so 
as  to  insure  the  deglutition  of  the  slippery  fuci  and  other 
marine  vegetables  on  which  the  animal  feeds,  and  to  pre- 
vent the  regurgitation  of  the  food.  Nos.  509,  510,  511, 
512,  513,  514,  515,  and  516  exhibit  the  stomachs  of  Tes- 
tudinata; and  among  them  the  portion  of  the  stomach  of  a 
Turtle,  Chelone  Mvcmsy  shows  the  remarkably  thick  mus- 
cular coat  adapted  for  compressing  with  great  force  the 
sea^weeds  which  constitute  its  food.  Nos.  &9  to  668,  both 
inclusive,  are  preparations  of  intestines  of  Testudinata^ 
No.  751  is  the  cloaca  of  a  small  male  tortoise,  laid  open 
posteriorly  and  showing  the  rectum  terminating  not  in  the 
urinary  bladder,  but  in  the  preputial  or  outer  cavity :  the 
aperture  of  communication  is  puckered  up,  and  on  the 
cut  edges  may  be  seen  the  sphincter  muscle  which  sur-* 
rounds  it :  a  little  below  the  fsecal  orifice  may  be  seen 
that  of  the  genito-urinary  cavity,  which  is  of  a  transverse 
form :  the  two  bristles  which  project  from  it  have  been 
passed  through  the  ureters,  immediately  above  whose  ori- 
nces  are  situated  those  of  the  vasa  deferentia :  the  allan- 
toid  or  urinary  bladder  opens  into  the  fundus  of  the  genito- 
urinary cavity.  The  common  outer  cavity  is  to  be  seen 
almost  wholly  occupied  with  the  penis,  whach  is  grooved, 
and  terminates  in  a  complex  glans  commonly  found  in  the  • 
Chelonian  reptiles.  No.  752  is  the  cloaca  of  a  small 
female  tortoise  with  the  outer  cavity  laid  open  anteriorly 
to  show  the  termination  of  the  rectum  at  its  fundus,  and 
the  semilunar  fold  of  membrane  which  separates  the  faecal 
from  the  genito-urinaiy  orifice.  The  outer  cavity  is  also 
laid  open  anteriorly,  together  with  the  cervix  of  the  all  an- 
toid  bladder,  to  show  the  genito-urinaiy  depression,  and 
the  relative  positions  of  the  terminal  apertures  of  the 
ovaries  and  ureters  :  the  former  being  inoicated  by  black 
bristles ;  the  latter,  which  are  situated  below  them,  by  white 
ones.  The  common  terminal  outlet  is  left  entire.  No. 
753  is  the  cloaca  of  a  female  Turtle  {Chelone  Mydas\\nih 
the  rectum  and  common  outer  cavity  laid  open  posteriorly, 
showing  the  place  of  their  communication ;  immediately 
anterior  to  the  fsecal  orifice  is  the  genito-urinary  orifice, 
which  is  of  a  semilunar  form.  The  allantoVd  bladder 
and  genito-urinary  cavity  have  been  laid  open  anteriorly, 
showing  their  communication  with  each  other ;  and  also 
the  orifices  by  which  the  oviducts  and  ureters  communi- 
cate with  the  genito-urinary  cavity ;  black  bristles  are  in- 
serted into  the  former,  and  white  ones  into  the  latter 
tubes.  The  parts  being  injected,  the  difference  between 
the  vascularity  of  the  lining  membrane  of  the  rectum 
and  that  of  the  cloaca  is  distinctly  shown :  the  common 
external  outlet  is  preserved  entire,  showinj^  its  transverse 
semilunar  forai.  Nos.  813  to  815,  both  inclusive,  show 
the  duodenum,  gall-bladder,  and  hepatic  ducts  of  Testudi- 
nata. No.  778  A  exhibits  the  pyloric  end  of  the  stomach, 
duodenum,  pancreas,  and  spleen  of  a  Chelydra  serpentina. 
No.  830  shows  a  portion  of  the  intestine,  pylorus,  pancreas, 
and  spleen  of  a  tortoise ;  and  No.  831,  the  spleen  of  a 
Turtle  with  the  veins  injected,  showing  their  ramification 
on  its  exterior,  as  on  the  kidney  in  the  cat-tribe.  (Cat.^ 
vol.  i.)    See  further  next  section. 

The  power  of  abstinence  in  this  order  of  Reptiles  is 
very  great.  MM.  Dum6ril  and  Bibron  state  that  they 
have  seen  a  Long-necked  Emys  remain  more  than  a  year 
without  food ;  and  Redi  kept  Land  Tortoises  fasting  for 
eighteen  months. 

Circulating  System.^-The  heart  in  the  Testudinata  is 
composed  of  two  auricles,  and  one  ventricle  with  two  un- 
equal chambers  which  communicate  together.  The  blood 
of  the  body  enters  into  the  right  auricle  and  that  of 
the  lung  into  the  left ;  but  both  these  modifications  of 
blood  mingle  more  or  less  in  passing  by  the  ventricle. 
In  the  museum  of  the  (College  of  Surgeons,  No.  S88(Phvs, 
Series)  is  a  young  Chelone  Mydas  injected,  and  with  the 
ventral  parietes  of  the  body  removed  to  show  the  hearL 
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which  is  composed  of  two  distinct  auricles  and  one  ven- 
tricle, and  is  situated,  as  in  the  Frog,  in  the  middle  line  of 
the  body.  The  pericardium  has  been  in  great  pari  re- 
moved ;  its  serous  layer  is  continued  upon  the  fibrous  layer 
from  the  apex  of  the  heart,  as  well  as  from  the  gi-eat 
vessels  at  the  base.  No.  918  exhibits  the  liver,  stomach, 
heart,  and  great  vessels  of  the  European  fresh-water  tortoise 
(Emys  EurojkBa,  Schoepf.).  The  two  lobes  of  the  liver  are 
united  by  a  very  thin  strip  below  the  heart ;  and  the  left 
lobe,  like  the  lobulus  spigehi  of  mammals,  is  seen  adapted 
to  the  lesser  curvature  of  the  stomach.  The  anterior  part 
of  the  pericardium  being  removed,  the  form  of  the  heart  is 
shown.  The  ventricle  is  transversely  oblong :  the  two 
auricles  rest  upon  its  basis  posterior  to  the  three  arteries, 
which  arise  close  together,  and  are  united  for  some  way 
from  then:  origins  by  dense  cellular  membrane.  The  right 
and  posterior  artery  gives  off  the  carotid  and  brachial 
arteries,  and  its  trunk  is  continued  over  the  right  bronchus 
to  the  posterior  part  of  the  abdomen  :  the  middle  vessel, 
as  in  the  snake,  winds  over  the  left  broilchus,  and  joins 
the  opposite  aorta  in  the  abdomen.  The  left  vessel  is  the 
pulmonary  artery ;  its  two  branches  communicate  in  the 
foetus  with  the  two  aortae  by  two  ductus  arteriosi,  and 
afterwards  are  exclusively  distributed  to  the  lungs.  The 
bronchial  tubes,  owing  to  the  hiph  division  of  the  trachea, 
are  of  great  leneth  in  the  Tortoise.  No.  919  exhibits  the 
heart  of  a  CfteUme  ATytto*,  with  the  auricles  laid  open  to 
show  the  complete  septum  by  which  they  are  separated, 
and  the  loose  cellular  and  reticulate  muscular  structure  of 
their  parietes,  &c. ;  and  No.  920  shows  the  ventricle  of  a 
l^tudo  Indt'ca  with  its  two  chambers  of  small  size  com- 
pared with  the  bulk  of  the  ventricle.  Nos.  956  to  962  A, 
both  inclusive,  are  preparations  of  the  arteries  of  Testudi- 
ftata ;  and  Nos.  965  to  973,  both  inclusive,  preparations 
of  the  veins  of  individuals  of  the  same  order.  No.  23 
exhibits  the  coagulated  blood  of  a  turtle. 

Respiratory  ^stem, — ^Cuvier  remarks  that  the  quantity 
of  respiration  m  Reptiles  is  not  fixed,  like  that  of 
Mammals  and  Birds,  but  varies  with  the  proportion  of  the 
diameter  of  the  pulmonary  artery  compared  with  that  of 
the  aorta.  Thus,  he  observes,  the  Tortoises  and  the 
Lizards  respire  much  more  than  the  Frogs.. 

The  lungs  we  of  great  extent  and  placed  in  the  same 
cavity  with  the  abdominal  viscera.  We  have  seen  that 
the  thorax  is  immoveable,  in  the  greater  number  at  least, 
and  the  inlaid  fixed  ribs  can  give  no  assistance  in  respi- 
ration in  the  ftill-grown  normal  forms.  It  is  therefore 
by  the  play  of  the  parts  about  the  mouth  that  the  Tes- 
tudinata,  respire,  and  here  the  complicated  os  hyoides 
is  called  into  prominent  action.  The  jaws  are  closed  and 
the  animal  alternately  elevates  and  depresses  the  os 
hyoides;  the  first  movement  lets  the  air  enter  by  the 
nostrils,  and  the  tongue  then  closing  their  interior  aperture, 
the  second  movement  compels  the  air  to  penetrate  into 
the  lungs.  In  short  the  Testudinata  swallow  or  gulp 
down  the  air  necessary  for  their  respiration  like  the 
Frogs. 

John  Hunter,  in  his  MS,  Catalogue,  observes  that  the 
vessels  of  the  lungs  of  those  animals  whose  whole  blood 
passes  through  them  are  confined  to  the  lungs,  and  lungs 
only,  as  distinctly  as  if  the  lungs  were  a  separate  animal ; 
but  this,  he  adds,  is  not  the  case  with  the  Amphibia^  *  for,' 
says  he, '  we  find  the  vessels  of  the  lungs  of  the  Turtle 
communicate  with  those  of  other  parts,  such  as  the  vessels 
of  the  oesophagus,  which  shows  that  the  blood  of  that 
part  is  not  so  perfect  in  them  as  in  others.  From  this  it 
must  appear  tnat  the  lungs  are  not  of  that  consequence  in 
this  class  of  animals  that  they  are  in  the  more-  perfect j 
for  the  lungs  themselves  appear  to  share  in  common  with 
the  other  parts.  Some  of  the  blood  which  just  came  from 
the  lungs  returns  back  again  to  them,  which  would  appear 
to  answer  no  purpose  ;  and,  on  the  other  hand,  a  consider- 
able quantity  of  the  blood  which  had  undergone  the 
general  circulation  (and  therefore  would  appear  to  requiie 
refinement)  just  returns  through  the  same  course.  It 
would  appear  from  this  admixture,  that  it  was  not 
necessary  that  the  whole  of  the  blood  should  have  under- 
gone a  thorough  change  for  its  greatest  motion ;  yet  we  do 
not  see  why  the  lungs  should  have  a  part  of  their  blood  of 
the  perfect  kind.  Trie  cells  of  the  lungs  of  the  Amphibia 
seem  to  increase  in  size,  the  farther  from  the  trunk  or 
trachea,  so  that  the  trachea  and  its  ramificatioDs  bear  no 
propdrtion  between  them  and  the  cells.* 


No.  1109  A  in  the  College  Museum  is  a  lon^tudinal 
secUon  of  one  of  the  lungs  of  a  Chelydra  serpenttna  pre- 
pared by  Professor  Owen.  This  presents  a  further  stage 
in  the  complication  of  the  lung  beyond  what  is  observed 
in  the  Saurians.  Thcf  general  cavitjr  is  divided  into  eight 
compartments,  and  the  vascular  respiratory  Surface  is  con- 
sequently increased.  The  subdivision  of  the' parietes  into 
cells  is  greatest  at  the  upper  or  superior  part  of  tlife  lung, 
and'  its  •  ligamentous  structure  is  continued  dter  the 
margins  of  all  the  larger  cells.  Nos.  1110  to  1117,  both 
inclusive,  are  also  preparations  of  the  lungs  of  Testudinata. 
No.  1110  shows  the  ventral  parietes  of  the  body  of  a 
ybung  Chelone  Caretta  removed,  exhibiting  the  lungs  in 
'situ,  which  extend  over  all  the  back  part  of  the  abdomen 
down  to  the  pelvis. 

Brain,  Nervous  System,  and  Senses, — ^In  the  Testudinata 
the  vertical  height  of  the  capacity  of  the  cranium  is  greater 
than  in  the  other  reptiles;,  but  in  the  Sea  TbrtoiSeS  or 
Turtles  the  mass  of  the  encephalOn  does  not  entirely  fill 
it,  and  the  highly  vaulted  bones  are  rather  destined  to 
serve  as  solid  points  of  resistance  to  the  upper  beak,  und 
to  the  powerful  action  of  the  muscles  which  act  upon  the 
lower  jaw.  "Hie  ma^  of  the  encephalon  is  less  elongated 
and  more  compact  than  in  the  serpents.  Bojanus,  in  his 
work  on  the  anatomy  of  the  European  Emys,  has  shown 
that  the  great  sympathetic  or  ganglionic  series  of  nerves 
exists  in  that  reptile  nearly  as  it  does  in  the  other 
Vertebrata ;  that  on  the  one  hand  it  has  sympathetic 
relations  with  the  encephalic  and  vertebral  nerves,  and 
that  on  the  other  it  makes  a  communication  between  the 
two  lateral  and  symmetrical  parts  of  the  body,  ut  the  same 
time  that  its  filaments  are  distributed  and  intermingle  in 
numerous  plexuses  round  the  principal  arteries  destined  to 
the  nutrition  of  the  internal  viscera.  Elaborate  illustra- 
tions of  the  Nervous  System,  and  especially  of  the  p^at 
Sympathetic  of  the  Hawksbill  Turtle,  have  been  published 
by  Mr.  Swan,  in  his  •  Comparative  Anatomy  of  the  Nerves,' 
4to.,  1836. 

No.  1312  in  the  Museum  of  the  College  of  Surgeons  is 
the  brain  of  a  Chelonia  Mudas,  The  dura  mater  with  one 
half  of  the  arachnoid  memorane  has  been  removed,  and  the 
vessels  of  the  pia  mater  minutely  injected.  The  partial 
removal  of  the  arachnoid  shows  now  loosely  it  envelops 
the  brain,  and  at  the  saibe  time  displays  the  form  and  dis- 
position of  the  cerebral  organs.  Tne  hemispheres  of  the 
cerebrum  exhibit  a  higher  development  than  m  fishes,  and 
are  the  largest  of  the  encephalic  masses ;  but  their  struc- 
ture ii  ex^mely  simple  and  their  surface  smooth.  The 
olfactory  nerves,  by  w'nich  the  specimen  is  suspended,  are 
continued  from  the  anterior  and  inferior  part  of  the  hemi 
spheres,  and  are  bulbous  at  their  commencement ;  they 
are  formed  by  three  roots,  of  which  the  inferior  ones  are 
most  distinct.  The  optic  lobes,  or  big:eminal  bodies,  are 
two  spherical  bodies,  as  in  fishes,  not  divided  into  four  by 
a  tran6veree  fissure,  as  in  mammals.  They  are  on  a  plane 
inferior  to  the  cerebrum  and  cerebellum,  but  occupy  a 
space  between  these  parts  uncovered  by  either.  The 
optic  nerves  form  a  swelling  at  their  commissure,  beyond 
which  they  are  continued  K>r  a  short  distance  parallel  to 
one  another.  A  bristie  is  inserted  into  the  infundibulum 
behind  the  commissure.  In  the  angle  between  the  hemi- 
spheres and  optic  Ibbes  the  pineal  gland  is  continued  up- 
wards ;  it  is  nollow,  and  a  bristle  is  placed  in  its  cavity, 
which  communicates  with  the  fourth  ventricle.  The  cere- 
bellum is  of  an  elongated  form,  without  lateral  lobes,  and 
presents  a  simple  and  smooth  exterior.  It  extends  over 
the  anterior  part  only  of  €[ie  fourth  ventricle,  which  is 
consequently  left  uncovered'  posteriorly,  except  by  mem- 
brane :  a  lu*istle  is  placed  in  that  cavity.  The  medulla 
oblongata  is  without  a  pons  Varolii.  The  origins  of  the 
several  cerebral  nerves  are  shown,  and  the  sixth,  eighth, 
and  ninth  pairs  are  distin^ished  by  dark  threads  being 
tied  round  them.  The  origin  of  the  nervus  accessorius  and 
its  recurrent  course  to  join  the  nervus  vagus  are  very 
cleariy  displajred.  Another  brain,  and  of  a  large  Cheloue 
Mydas,  is  exhibited  dissected  in  No.  1313.  The  prepara* 
tion  No.  1314 'is  the  bniin  of  another  Turtle  with  ooth 
dura  mater  and  arachnoid  removed,  and  the  cavities  or 
ventricles  of  the  cerebellum,  bigeminal  bodies,  and  cere- 
bral hemispheres  laid  open ;  John  Hutttei'  thus  describes 
it:  'In  the  first  or  superior  Ventricle  is  art'  eminence 
which  extends  a  little  way  into  the  olfactory  nerve,  and 
runs  through  the  whole  length  of  the  ventricle.    The 
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plexua  choroVde^  is  al§o  ^en  in  the  ventricle-  The  ven- 
tiicle  of  the  nates  is  exposed,. and  a^  ^hite  bristle  is  placed 
in  it :  as  is  the  ventricle  of  the  cerebellum,  with  a  black 
bristle  lying  in  it.  At  the  lower  part  of  the  ventricle  is  a 
continuation  of  the  tunica  arachnoides,  which  ^ut^  up  or 
makes  part  of  the  ventricle.  In  the  angle  or  quadrangle 
made  by  the  cerebrum  and  nates,  &c..  is  a  duct  or  canal 
like  the  infundibulum  leading  firom  the  upper  part  of  the 
skull  to,  the  last  veatricle/  professor  Owen  observes  that 
the  canal  here  described  is  the  cavitv  of  the  body  which 
occupies  the  pl^ce  of  the  pineal  gland,  and  which  is  shown 
entire  in  the  preqeding  specimen.  The  bodies  termed  nates, 
he  adds,  are  recorded  by  Cuvier  as  the  optic  thai  ami ;  but 
since  the  publication  of  the  works  of  .Ajsaki,  Serres,  and 
Besmoulins,  their  analogy  to  the  bigeminal  bodies  or 
optic  lobes  of  mammalia  has  been  generally  admitted. 

No.  249  of  the  same  series  is  a  longitudinal  and  vertical 
section  of  the  cervical  vertebrae  of  a  tortoise,  in  which  the 
motions  of  the  neck  are  much  freer  than  in  the  Turtle ; 
the  articular  surfaces  of  the  bodies  of  the  vertebrae  being 
covered  by  cartilage,  and  surrounded  by  synovial  mem- 
brane. Tne  anterior  surfaces  of  the  first  three  vertebrae 
are  convex,  the  iwsterior  concave.  The  fourth  vertebra, 
which  is  the  principal  centre  of  motion  in  the  neck,  has 
both  the  articular  surfaces  convex.  Of  the  remainder  the 
anterior  surfaces  are  concave,  the  posterior  convex.  The 
canal  of  the  spinai  chord  may  be  observed  to  be  the  widest 
where  the  motion  in  this  part  of  the  spine  is  most  exten- 
sive. 

Here  we  must  notice  the  experiments  of  Redi,  which 
were  perhaps  more  cruel  in  appearance  than  in  reality. 
Most  are  familiar  with  the  length  of  time  that  a  turtle  will 
move  after  its  Head  is  off,  and  the  snap  of  the  jaws  which 
the  severed  head  will  give ;  but  there  is  reason  for  believ- 
ing that  there  is  more  of  irritability  than  sensation  in  such 
motions ;  and  the  state  of  Redi's  tortoises  must  have  been 
analogous. 

Redi,  in  the  beginning  of  November,  made  a  large 
opening  in  the  skull  of  a  Land  Tortoise,  extracted  the 
brain,  and  cleaned  out  the  cavity.  He  then  set  the  animal 
at  liberty,  and  it  groped  its  way  freely  about  wherever  it 
pleased,  as  if  it  had  not  been  injured.  Redi  makes  use  of 
the  term  groping  (brancolando),  because  he  says  that 
when  the  tortoise  was  deprived  of  its  brain,  it  closed  its 
eyes,  which  it  never  again  opened.  The  w^ound  which  was 
left  open  skinned  over  in  three  days,  and  the  tortoise,  con- 
tinuing to  go  about  and  execute  other  movements,  lived  to 
the  middle  of,  May.  On  a  post  mortem  .examination  the 
cavity  which  the  brain  had  occupied  was  found  empty  and 
clean,  with  the  exception  of  a  small,  dry,  and  black  clot  of 
blood.  He  repeated  this  experiment  upon  many  other 
Land  Tortoises  in  the  months  of  November,  January, 
February,  and  March,  with  this  difference,  that  some  were 
locomotive  at  their  pleasure,  whilst  others,  though  they 
made  other  motions,  did  not  move  about :  he  found  the 
same  results  when  he  treated  Freshwater  Tortoises  in  the 
same  manner,  but  thev  did  not  live  so  long  as  the  terrestrial 
species.  He  states  his  belief  that  the  Marine  Tortoises  would 
hve  a  long  time  without  their  brain,  for  he  received  a  turtle 
which  he  treated  in  the  same  way,  and  though  it  was  much 
spent  and  faint  from  having  been  long  out  of  the  sea,  it 
lived  six  days.  In  November  he  deprived  a  large  tortoise 
of  its  head,  without  which  it  continued  to  live  twenty-three 
days :  it  did  not  move  about  as  those  did  whose  brain  had 
been  taken  out,  but  when  its  fore  or  hind  legs  were  pricked 
or  poked,  it  drew  them  up  with  great  strength,  and  executed 
many  other  movements.  To  assure  himself  beyond  all 
doubt>  that  life,  such  as  it  was,  continued  in  such  cases,  he 
cut  off  the  heads  of  four  other  tortoises,  and  on  opening 
two,  twelve  days  afteiwards,  he  saw  the  heart  beat  and  the 
blood  enter  and  leave  it. 

We  have  already  had  occasion  to  call  attention  to  the 
great  length  of  time  during  which  these  reptiles  will  live 
without  food,  and  the  facts  above  recorded  anord  additional 
proof  of  the  extreme  tenacity  of  life — a  low  grade  of  life,  it 
18  true— in  the  Testudinata, 

Touch. — ^In  the  greater  part  of  this  order  skin,  properly 
so  called,  does  not  exist  at  all  on  certain  parts  of  the  body, 
or  is  reduced  to  a  delicate  fibrous  plate  applied  like  a  sim- 
ple periosteum  on  the  bones  of  the  head  and  on  the  ex- 
ternal parts  of  the  vertebr»  of  the  back,  the  ribs,  and 
sternum.  The  soft  tortoises  {Trionyx  and  Sphargis,  for  in- 
stance) are  the  only  ones  that  differ  in  this  respect.  Never- 


theless the  neck,  the  feet,  and  most  frequently  a  consider- 
able pajct  of  the  tail,  are  covered  with  a  true  flexible  skin. 
This. skin  in  the  Matamata  is  fringed  or  fumishe^iwith 
moveable  .appendages  on  the  laterai  parts  of  the  head  and 
neck.  Ther.e  can  be  no  doubt  that  the  sort  of  touch  or 
sensatioa.  which  will  indicate,  to  a  Trionyx^  or  even  to  a 
Marine  or  Land  Tortoise,  the  differences  of  temperature 
that  affect  the  Qiedium  wherein  it  moves,  is  present  in 
those  animals,  but  the  sensibility  of  a  true  toucn  must  be 
very  much  blunted  in  them>  Some  have  Iheir  toes  united 
down  tp  the  nails,  or  gather  hoofs,  and  absolutely  immove- 
able ;  others  have  thein  flattened  and  forming  a  sort  of  paddle, 
as  in  Chelane  and  Sphargis;  or  the  whole  foot  terminates 
bv  a  sort  of  shapeless  stump,  rounded  like  that  of  the  ele- 
phant, the  presence  of  the  toes  being  only  indicated  by 
those  nails  or  hopfs,  as  in  the  La^iid  Tortoises.  Others,  it 
is  true,  Emys,  .Trionyx^  and  phelys^  for  example,  have 
their  toes  very  distinct,  but  the;yr  are  nevertheless  united  by 
membranes,  and  in  general  their  feet  seem  more  adapted 
for  the  different  modes  of  transport  than  for  touch.  The 
Matamata,  indeed,  has  its  nose  prolonged  into  a  sort  of 
moveable  proboscis ;  but  this  organization  seems  to  be 
directed  more  to  favour  the  required  mode  of  respiration, 
than  to  give  the  animal  that  sort  of  perception  exercised 
by  the  snout  of  swine  and  the  muzzles  of  moles  and  some 
shrews.     (Dum,  and  Bibr.) 

Taste, — ^The  wide  fleshy  tongue,  with  its  distinct  papillas, 
like  those  of  Mammals,  seems  well  calculated  for  tasting 
vegetable  and  animal  juices  after  the  food  is  minced  up 
by  the  homy  mandibles;  the  fleshy  lips  on  the  outside 
of  these  mandibles  in  the  Trionyces  probabljr  assist  in  re- 
taining these  juices.  The  Matamata,  which  from  the 
width  of  its  gape  and  unarmed  mouth  is  supposed  to 
swallow  its  prey  whole,  may  yet  have  time  while  it  is 

Sressed  in  the  jaws,  previous  to  deglutition,  to  enjoy  its 
avour.  In  the  museum  of  the  College  of  Surgeons, 
Nos.  1459  to  1463,  inclusive,  afford  instructive  preparations 
of  the  OS  h)roides»  tongue,  larynx,  part  of  the  trachea, 
and  fauces,  in  some  of  which,  No.  1461  for  inskince,  the 
tongue  will  be  seen  to  be  remarkably  beset  with  numerous 
elongated  papillae,  and  the  subungual  follicles  carefully 
dissected. 

SmelL — ^Though  there  is  probably  sufficient  of  this  sense 
to  assist  the  animal  in  its  discrimination  of  food,  and  aid 
the  functions  of  the  tongue  in  giving  the  animal  a  percep- 
tion of  flavour,  it  may  be  concluded  from  the  very  simple 
state  of  the  organs,  so  different  from  the  complication  of 
those  in  animals  where  the  sense  is  known  to  be  highly 
developed,  thA  it  is  not  very  acute  in  the  tortoises.  Nos. 
1532  to  1535,  both  inclusive,  are  preparations  giving  very 

§ood  information  respecting  the  state  of  these  organs  in 
le  Testudinata.    In  No.  1532  the  fibres  of  the  olfactory 
nerve  are  seen  expanding  upon  the  turbinated  cartilage. 

Hearing. — In  the  Cheloniansy  Emydes,  and  TesttuHnes 
is  found,  under  the  solid  scales  with  which  the  lateral  and 
posterior  parts  of  their  head  are  furnished,  a  portion  of  loose 
cellular  tissue  which  fills  a  bony  canal.  In  the  middle  of 
this  substance  is  found  a  more  or  less  bony  plate,  the  ex- 
ternal termination  of  a  single  ossicle  prolonged  into  a  slen- 
der stylet,  into  the  interior  of  the  cavity,  where  it  enlarges 
anew,  to  close  the  foramen  ovale,  or  opening  of  the  canal 
whioh  leads  to  the  internal  ear,  and  is  called  the  vestibule. 
In  all  the  other  tortoises,  the  cavity  of  the  t3mipanum  com- 
municates very  freely  with  the  throat  or  back  of  the  mouth, 
and  in  the  interior  of  the  ear;  which  is  often  contained  in 
a  cartilage-like  substance,  the  three  semicircular  canals 
come  to  the  common  vestibule  after  they  have  each 
attained  a  slight  increase  of  convexity.  There  is  also  a 
sort  of  rudiment  of  a  cochlea.  All  these  internal  parts  do 
not  contain  air,  but  a  viscous  albuminous  liquid,  and  it  is 
there  that  the  la^t  ramifications  of  the  acoustic  nerve,  the 
soft  portion  of  the  auditory,  terminate.  (Dum.  a^d  Bibr.) 
The  parts  employed  in  this  sense,  which  must  be  tolerably 
quick  in  the  Testudinata,  are  well  shown  in  Nos.  1S78, 
1579,  and  1580  of  the  preparations  in  the  museum  of  the 
College  of  Surgeons :  in  me  case  of  the  turtle,  the  drum, 
which  is  strong  and  thick,  hangs  suspended  by  the  long 
ossicle. 

Si^ht.^-The  eye  is  well  developed  in  the  Testudinata, 
and  IS  large.  It  is  modified  so  as  to  be  adapted  to  the 
medium,  whether  air  or  water,  through  which  the  hght  is 
to  be  transmitted.  In  the  substance  of  the  cornea  scales  or 
osseous  plates  are  found  analogous  to  those  in    Bird* 
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[vol.  iv.,  p.  428],  and  there  are  three  eyelids  and  two  la- 
chrymal glands. 

In  the  museum  of  the  College  of  Surgeons,  No.  1674  is 
the  eye  of  a  turtle  (jChelone  Mydas)  transversely  divided. 
The  short  ciliaiy  arteries  are  injected,  and  form  a  beautiful 
plexus  round  the  optic  nerve ;  the  nerve  makes  a  conical 
projection  at  its  entrance  into  the  cavity  of  the  eye.  The 
choroid  is  thick  and  of  a  brown  colour,  the  posterior  part 
of  the  iris  and  ciliary  circle,  from  which  the  area  appears 
to  have  been  removed,  are  of  a  lighter  colour.  The  ciliary 
plicse  are  neatly  defined,  but,  as  in  fishes,  do  not  project 
forward  as  distinct  processes.  The  iris  and  pupil  are  round. 
The  sclerotica  is  cai-tilciginous,  and  is  of  unequal  thickness, 
this  being  eppeatest  at  the  posterior  part,  where  it  is  also 
thicker  at  the  temporal  than  at  the  nasal  side  of  the  globe  ; 
anteriorly  it  contains  a  circle  of  small  bony  plates.  The 
cornea  is  circular  and  flat ;  No.  1675  is  a  similar  prepara- 
tion. No.  1676  is  a  portion  of  the  eye  of  a  turtle  injected, 
showing  the  continuation  of  the  optic  nerve  into  the  retina. 
No.  1676  A  exhibits  the  Ndtreous  and  crystalline  humours 
of  the  eye  of  a  turtle ;  the  lens  is  almost  spherical,  but 
slightly  flattened  anteriorly.  No.  1766  is  a  preparation  of 
the  eyeball,  eyelids,  ai)d  lachrymal  glands  of  a  Chelone 
Mvdas,  The  upper  and  lower  eyelids  are  distinctly  de- 
veloped, and  accurately  close  the  conjunctival  cavity  when 
moved  by  their  appropriate  muscles.  There  is  also  a  well- 
developed  nictitating  or  third  eyelid,  which  is  situated 
vertically  at  the  inner  canthus  of  the  eye,  and  has  a  hori- 
zontal motion  over  the  cornea ;  it  is  slit  across  to  show  the 
orifice  of  the  Harderian  gland,  of  which  the  secretion  is 
expressly  destined  to  facilitate  its  movements.  This  gland 
however  is  of  small  size  compared  with  the  true  lach^anal 
gland,  which  consists  of  the  thick  and  broad  conglomerate 
mass  surrounding  the  outer  and  upper  parts  of  the  eye- 
ball ;  its  duct  is  short-and  wide,  and  terminates  just  above 
the  external  canthus  of  the  eye  ;  a  portion  of  quill  is  in- 
serted into  it ;  a  bristle  is  passed  into  the  duct  of  the  Har- 
derian gland.  The  insertions  of  the  muscles  of  the  globe 
are  here  preserved ;  and  the  four  small  accessory  muscles 
forming  the  suspensorius  or  retrahens  oculi,  and  surround- 
ing the  optic  nerve,  deserve  especial  notice.  No.  1767  shows 
the  eyelids,  with  the  Harderian  and  a  portion  of  the  lachry- 
mal gland  of  a  turtle.  The  nictitating  memlMune  is  entire, 
and  a  portion  of  the  nictitator  muscle  is  seen  attached  to 
its  inferior  angle.  A  bristle  is  placed  in  the  duct  of  the 
Harderian  gland,  which  opens  on  the  internal  surface  of 
the  nictitating  membrane,  near  the  line  of  reflection  of 
the  conjunctive  membrane.  The  under  eyelid,  which  has 
most  motion,  may  be  observed  to  have  the  fewest  scales 
upon  its  external  surface.  No.  1768  is  another  preparation 
of  the  three  eyelids  of  a  turtle.    {Cat,  vol.  iii.) 

Generative  and  Urinary  Systems, — Preparations  illus- 
trative of  the  generative  and  urinary  male  organs  in  the 
Testudinata  will  be  found  in  Nos.  2441  to  2452  of  the 
Museum  of  the  College  of  Surgeons,  both  inclusive ;  in  the 
last  the  bifid  allantoid  bladder  is  distended  with  horse- 
hair. The  testes,  which  resemble  the  kidneys  in  shape 
and  equal  them  in  size,  are  distinguished  by  their  smooUi, 
white,  unconvoluted  surface.  The  large  penis  has  been 
injected,  and  a  small  bou^e  is  placed  in  the  urethral 
groove  :  the  glans  penis,  which  bounds  the  urethral  groove 
anteriorly,  presents  a  crescentic  figure,  and  projects  from 
the  under  surface  of  the  fibrous  corpus  cavernosum,  which 
terminates  in  a  point  ijrojecting  beyond  the  glans. 

The  female  generative  and  urinary  organs  in"  several 
species  are  exhibited  in  Nos.  2718  to  2723,  both  inclusive, 
of  the  same  museum.  Nos.  1183,  1192,  1193,  and  1194 
are  preparations  of  the  kidneys  of  Testudinata, 

According  to  the  accounts  of  voyagers  the  Coriaceous 
Tortoises  {Sphargis)  and  the  Trionyces  seem  to  pair,  and 
two  individuals  of  different  sexes  remain  constantly  to- 
gether in  the  same  places.  The  great  Marine  Tortoises,  as 
IS  well  known,  come  every  year,  at  their  appointed  times, 
to  deposit  their  eg^  in  the  sand  on  the  shores  of  the  sea 
imd  banks  of  rivers  near  strands  of  gentle  declivity.  There 
the  females  hollow  out  a  sort  of  rude  but  strong  vaulted  nest 
or  oven,  as  it  may  be  termed,  wherein  the  eggs  may  have 
the  benefit  of  the  concentrated  rays  of  the  sun,  so  as  to 
enjoy  an  equable  heat,  as  in  the  case  of  eggs  under  a  sit- 
ting hen,  but  under  circumstances  which  do  not  permit  the 
body  of  the  mother  to  impart  the  necessary  warmth.  The 
shell  of  these  eggs  is  generally  solid,  and  their  form  globu- 
lar, or  of  a  short  cylindrical  shape  equally  rounded  at  the 


extremities.  A  female  Turtle  will  lay  as  many  as  a  hun- 
dred at  one  time.  The  plastron  of  the  males  of  many 
species  of  Testudinata  is  concave,  that  of  the  females 
being  convex,  whereby  the  abdomen  is  rendered  more 
capacious.  TTie  time  employed  in  the  coitus  is  very  long. 
MM.  Dum^ril  and  Bibron  say  that  it  has  been  seen  to  he 
prolonged  in  the  Chelonians  and  Anurous  Batrachians  from 
eighteen  to  thirty-one  days  and  more,  before  the  male  has 
quitted  the  female. 

With  regard  to  the  integument  of  the  carapace  and  plas- 
tron, the  number,  colour,  and  shape  of  the  investing  plates 
of  horn  or  shell,  as  it  is  termed,  vary  considerably.  The 
subjoined  cuts  will  convey  a  better  notion  than  words  of 
their  arrangement  in  a  land  and  marine  species ;  but  it 
must  be  considered  that  these  are  mere  examples,  and  that 
the  variety  is  almost  infinite. 


Campnce  of  Testudo  maigiAata,  ooTered  with  shell. 


Garapaoe  of  Cbelone  Oaouana,  covered  with  shell. 


System  A.TIC  Akranoement  and  Natural  History. 

The  general  arrangement  of  the  Testudinata  will  be 
found  in  the  article  Reptiles,  so  that  we  shall  here  have 
only  occasion  to  notice  the  details  of  some  of  the  principal 
systematists. 

Aristotle  has  mentioned  three  principal  groups  of  Tor- 
toises, or  at  any  rate  genera,  unaer  the  names  of  x^b^vii 
Ytpixaia  (Chelone  chersaea)  for  the  Land  Tortoise  ;  x^^^^vn 
BaXarria  (Chelone  Thalattia,  or  Thalassia)  for  the  Sea  Tor- 
toise or  Turtle  {Hist.  Anim.,  ii.  17) ;  and  luvf  (Emys)  for 
the  Freshwater  Tortoise  {Ibid,,  v.  33).  Gesner  remarks 
that  there  are  three  '  summa  genera'  of  Tortoises :  the  1st, 
terrestrial;  the  2nd,  living  m  fresh  waters ;  and  the  3rd, 
in  the  waters  of  the  sea.  MM.  Dum6ril  and  Bibron  copy 
his  '  Corallarium  de  Testudinibus  in  genere,'  to  show  how 
far  it  accords  with  their  own  arrangement,  as  follows  : — 

terrestris  f  Testudo  marina,  x^Xwi^ 

J      OaKarria, 
mari      j  Mus  marinus,  /i^c  QoKar" 
I     rtoff, 

Ipuriore,  ut  lacubus, 
amnibus. 
caenosS,  ut  paludi- 
bus. 

JLinnsBUs  placed  the  form  at  the  head  of  his  Amphibia 
Reptilia,  under  the  generic  name  Testudo, 

Cuvier  divides  them  into  fiye  subgenera— 1,  the  Land 
Tortoises  {Testudo,  Bronjgn.) ;  2,  the  Freshwater  Tortoises 
{Emys,  Brongn.),  including  the  Box  Tortoises  {Terrapene. 
Merrem ;  Ktnostemon,  Spix ;  Cistuda,  Fleming) ;  3,  the 
Marine  Tortoises ;  4,  the  Chelydes  {Testudo  Jimbriata) :  5 
the  Soft  Tortoises  {Trionyx,  Geoff.). 
Mr,  Bell  {ZooL  Joum,,  vol,  iii.),  whose  labouwon  tliis 


Testudo 
aut  est  laquatiea,  aut 
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branch  of  natural  history  are  deservedly  praised  by  MM. 
Dum6ril  and  Bibron,  thus  arranges  the  order : — 
Testudinata. 

A.  Digitata, 

Family  1.— Testudinidae.    (Terrestrial.   Herbivorous.) 
Genera. — Testudo^  Auct.    Pyxis,  Bell.    KinixySy  Bell. 
Family  2. — Emydidse.   (Fluviatile  or  lacustrine.    Car- 
nivorous.) 

a.  With  a  moveable  sternum. 
Genera. — Terrapene,    Merrem.      Sternotharus,     Bell. 
Kinosternon^  Spix. 

b.  With  an  immoveable  sternum. 
Genera. — Hydrasms^  Bell.   Emys,  Brongn.    Chelonura, 
Fleming.    Chelys^  l>um6ril. 

Family  3. — TVionychidae.    (Fluviatile.    Carnivorous.) 
Genus. — TnonyXy  GeoiF. 

B.  Pinnata, 

Family  4. — Si)hargid«.    (Marine.    Herbivorous.) 
Genus.— S/)Aarg*i>,  Merrem. 

Family  5. — Clieloniada^. 
Genus. — Chelonia^  Bron^n. 

The  Prince  of  Canino,  m  his  Amphibia  Hktroprsa  {Me- 
morie  della  RecUe  Accademta  delle  Scienze  ai  Torino^ 
serie  ii.,  tom.  ii.),  makes  the  Testudinata  the  second  sec- 
tion of  his  first  subclass,  Ablopnoa,  -  Th«  Chelonii  form  the 
fourth  order  of  that  section,  and  the  Chelonidce  the  fifth 
family,  the  Trionycidc^  the  sixth,  and  the  Tesiudinid^p  the 
seventh. 

Chelonidae. 
Subfamily  6.     Chelonina, 
Genus  1. — Chelonia.    Species,  Chelonia  Mydas, 
Genus  2. — Caretta,         Species,     Caretta     imbricata, 
(Hawk's-bill  Turtle.) 

Genus  3. — Thalassochelys.  Species,  Thalassochelys 
caretta,  (Logger-head  Turtle.) 

Subfamily  7.    Sphargidina. 
Genus  4. — Sphargis.    Species,  Sphargis  coriacea, 
Testudinidae. 
Subfamily  11.    Emydina, 
Genus  5. — Terrapene,      Species,  Terrapene    Caspica; 
Terrapene  Sigriz. 
Genus  6.— ^ny*.    Species,  Emys  lutaria^  Men*cm. 

Subfamily  12.     Testudinina, 
Genus  7. — Testudo,    Species,  Testudo  Grceca, 
Genus  8. — Chersus.    Species,  Ckersus  Ibertts  ;  Chersus 
marginatus, 

N.B.  The  arrangement  stands  thus  in  the  *  Specicnim 
Synopsis;'  but  in  the  *  Tabula  Analytica,'  * Monopnoa*  is 
the  name  ^ven  to  the  first  subclass. 

Mr.  Swainson  {Classification  of  Reptiles^  1840)  gives  the 
following  as  the  list  of  genera : — 

1.  Testudinidae.    Land  Tortoises. 
Genus. — Testudo:  with  the  subgenera,  Testudo,  Linn. ; 
Chersina,  Merrem,  Gray ;   Hesmopus  {Homopus  must  be 
meant),  Dum.  and  Bibr. ;  Pyxis,  Bell ;  Kinixys,  Bell. 

2.  Emydae.  River  or  Emys  Tortoises. 
Cistuda,  Gray— printed  in  Italics,  which  is  the  sign  in 

this  work  of  a  subgenus.  Then  comes  Emys,  Brongn., 
printed  as  a  genus,  and  so  is  themext,  Kinosternon,  Spix, 
with  the  subgenera  Ster not/us r us.  Bell ;  Chelodina,  Fitz. ; 
Hydraspis,  Bell. 

3.  Trionycida,Grs.y.    Soft  Tortoises. 

Genus. — Trionyx,  Geoff.,  with  the  subgenus  Emyda, 
Gray. 

4,  Chelonidae,  Gray.    Turtles,  or  Sea  Tortoises. 
Genera : — Chelonia,  Gray.    Sphargis,  Merrem. 
5.  Chelydridae,  Swainson.    Long-tailed  or  Crocodile 

Tortoises. 
Genera  :-^Chelys,  Dum^ril.    Plaiysternon,  Gi-ay.    Che- 
lydra,  Schweigg. 

Mr.  Gray  (^hopsis  of  the  Contents  of  the  British  Mu- 
seum, 1840)  makes  the  Chelonia,  the  third  order  of  Reptiles 
in  his  arrangement,  come  under  his  second  section,  Cata- 
phracta^  the  Squamata  being  the  first. 

Family  1.    Testudinidae. 
Genera:— Te^/M^o.    Chersina,    Kinixys.    Pyxis. 

Family  2.    Emydae. 
Genera  :—Geo«myda.    Emys,    Cyclemys.    Malaclemys. 
Cistuda.    Kinostemon.     Staurotypus.     Chelydra.    Pla- 
tysternum. 

Family  3.    Chelydae. 
QeDAT^k'.-'^emotharus.  Chelodina.  Hydraspis,  Chelys, 


Family  4.    Trionycidae. 

Genera :— TWowyx.    Emyda, 

Family  5.    Cheloniadae. 

Genera : — Sj^hargis,    Chelonia, 

MM.  Dumdril  and  Bibron,  in  their  elaborate  and  highly 
valuable  Erpitologie,  divide  the  Tortoises,  or  Chelomans, 
into  the  following  families : — 1st,  The  Chersites,  Chersians, 
or  Land-Tortoises  ;  2nd,  The  Elodites,  Elodians,or  Marsh- 
Tortoises;  3rd,  The  Potamites,  Potamians,  or  River-Tor- 
toises ;  4th,  The  Thalassites,  Thalassians,  Sea-Tortoises  or 
Turtles, 

Of  these  groups  the  authors  observe  that  Chersites  is 
not  perfectly  limited,  for  some  of  the  species  arranged  by 
them  under  the  succeeding  family  {Elodites)  seem  to  form 
a  natural  passage  between  the  Land  and  Marsh  Tortoises. 
Such  are  Cistuao  Carolina  and  Emys  Muhlenburgii,  which 
are  in  reality  Paludines,  or  Marsh-Tortoises,  with  distinct 
toes,  though  they  possess  only  very  short  membranes  and 
but  slightly  palmated  feet. 

The  principal  characters  which  distinguish  the  Chersites 
or  Chersians  from  the  three  other  divisions  of  the  cmier 
Chelonians  are  thus  defined ; — Body  short,  oval,  convex, 
covered  with  a  carapace  and  a  plastron ;  four  feet ;  no 
teeth.  But  MM.  Dum6ril  and  Bibron  remark  that  the 
principal  distinction  may  be  enunciated  by  this  simple 
term  drawn  from  the  conformation  of  the  limbs,  and  which 
indicates  perfectly  the  manner  of  life  of  the  group — 
stumpy  feet  (des  pieittes  en  moignon) : — ^this  would  recall 
the  condition  of  those  feet,  namely,  that  they  are  short, 
unshapely,  though  nearly  of  equal  length,  with  toes  but 
little  distinct,  nearly  equal,  immoveable,  united  by  a  thick 
skin,  and  conglomerated  into  a  sort  of  truncated  mass, 
callous  in  its  periphery,  on  the  outside  of  which  one  only 
distinguishes  norny  cases,  a  sort  of  hoofs  which,  for  the 
most  part,  correspond  with  the  last  phalanges  they  incase, 
and  would  consequently  show  that  these  animals  live  only 
on  the  land,  never  in  the  water.  The  other  Uiree  groups 
differ  from  the  last  and  from  each  other  in  the  form  of  the 
feet. 

The  ITialassites,  or  Thalassians,  have  the  carapace  very 
much  depressed,  and  their  two  pairs  of  feet,  unequal  in 
length,  are  flattened  into  the  form  of  oars  or  solid  fins,  be- 
cause their  toes  are  always  conjoined  and  hardly  distinct 
from  each  other,  incased  as  thev  are  in  these  paddles. 

The  Elodites,  or  Elodians,  nave  the  toes  separate,  or 
rather  separately  moveable,  funiished  with  crooked  claws, 
most  frequently  pal  mated  or  united  at  their  base  by  mem- 
branes, nearly  as  in  the  Ducks  ;  but  the  transition  of  these 
last  three  families  is,  so  to  speak,  insensible  on  the  one 
side  between  the  species  of  the  genus  Cistudo,  and  on  the 
other  between  Chelys  and  all  the  species  generally  known 
as  Soft  Tortoises, 

These  last,  the  Potamites,  or  Potamians,  have  also*  the 
toes  palmated  or  connected  by  membranes;  they  have 
pointed  claws,  three  in  number  only,  on  each  foot ;  their 
pointed  and  trenchant  beak  is  constantly  furnished  exter- 
nally with  folds  of  the  skin,  like  lips,  appendages  which 
have  hitherto  been  only  observed  in  this  family.  In  addi- 
tion their  bony  carapace  is  covered  with  a  coriaceous  skin, 
the  edges  of  which  in  the  greater  number  remain  flexible 
and  floating  on  the  sides  of  the  body. 

1st  Family,  Chersians— Land-Tortoises. 

Family  Character, — Chelonians,  with  a  very  convex 
carapace ;  limbs  short,  equal ;  feet  in  the  form  of  rounded, 
callous  stumps,  with  indistinct  unguiculate  toes. 

.  f  Moveable  behind,  where  it  is,  as  it  were, 

g       articulated 4,  Kinixys. 

g*J  Immoveable ;  Tfour  only        .         .         .2,  Homopus. 
I  J  nails  on  1he{five:  front  of  (moveable   .  3,  Pyxis. 
O  [  anterior  feet  I  the  plastron  I  immoveable  1,  Testudo. 

Genus,  Testudo. 

Characters,— F^ei  with  five  toes,  hind-feet  with  four 
nails  only  ;  carapace  of  a  single  piece ;  sternum  not  move- 
able anteriorly. 

This  genus  is  divided  by  MM.  Dumdril  and  Bibron  into 
three  sections,  or  subgenera : — 

1.  Those  species  which  have  the  posterior  portion  of 
their  plastron  moveable  :  these  correspond  with  tne  genera 
Chersus^  of  Wagler ;  Testudo,  of  authors ;  Chersma,  of 
Gray. 

2.  Those  species  whose  plastron  is  solid  in  all  its  parts, 
or  of  a  single  piece  covered  with  twelve  plates. 
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3.  Those  species  which  have  the  stjeni^n^.  equally  im- 
moveable, but  covered  with  eleven  horny  plates. 

These  sections  embrace  twenty-two  sfjccies. 

In  the  first  section  Testudo  marginata^  Schoepf.,  and 
Te^tudo  Mauritianica,  Dum.  and  Bibr.,  are  ]t)laced. 

In  the  second  are  Testudo  Grtsca,  lAim,  \  Testudo  geo- 
metrica,  Linn. ;  Testudo  actinodes.  Bell :  Testudo  parda- 
lis.  Bell ;  Testudo  sulcata.  Miller ;  Testudo  nigrita,  Dum. 
and  Bibr. ;  Testudo  radtata,  Shaw ;  Testudo  tabidata, 
Walbaum;  Testudo  carhonaria,  Spix;  Testudo  Polyphe- 
musy  Daud. ;  Testudo  Schweiggeri,  Gray ;  Testudo  ele- 
phaniinay  Bum.  and  Bibr. ;  Testudo  nigra,  Quoy  and 
Giaim. ;  Testudo  gigantea,  Schweigg. ;  Testudo  Daudiniiy 
Dum.  and  Bibr. ;  Testudo  Perraultii,  Dum.  and  Bibri 

In  the  third  are,  Testudo  angulatay  Dum.  and  Bibr. ; 
Testudo  Graii,  Dum.  and  Bibr. ;  Testudo.  peltastesj  Dum. 
and  Bibr. ;  and  Testudo  Fosmaerij  Fitzing. 

For  an  account  of  the  habits  of  Land-Tortoises  we  turn  to 
the  records  of  two  acute  and  eloquent  observers,  whose  narra- 
tives it  would  be  unjust  to  give  in  other  words  than  their  own. 
•  White  of  Selborne  thus  writes  to  the  Honourable 
Daines  Barrington,  from  Rin^mer,  near  Lewes,  in  October, 
1770 : — '  A  land-tortoise,  which  has  been  kept  for  thirty 
years  in  a  little  walled  court  belonging  to  the  same  house 
where  I  am  now  visiting,  retires  under  ground  about  the 
middle  of  November,  and  comes  forth  again  about  the 
middle  of  April.  When  it  first  appears  in  the  spring  it 
discovers  very  little  inclination  towards  food,  but  in  the 
height  of  summer  grows  voracious ;  and  then  as  the  sum- 
mer declines,  its  appetite  declines;  so  that  for  the  last 
six  weeks  in  autumn  it  hardly  eats  at  all.  Milky  plants, 
such  a^  lettuces,  dandelions,  sow-thistles,  are  its  favourite 
dish.  In  a  neighbouring  village  one  was  kept,  till  by  tra- 
dition it  was  supposed  to  be  a  hundi*ed  j^ears  old — aii 
instance  of  vast  longevity  in  such  a  poor  reptile.' 

Again  in  April,  177J2,  White  writes. to  the  same  corre- 
spondent : — *  While  I  was  in  Sussex  last  autumn,  my 
residence  was  at  the  village  near  Lewes,  whence  I  had 
formerly  the  pleasure  of  writing  to  you.  On  the  1st  of 
November  I  remarked  that  the  old  tortoise  formerly  men- 
tioned began  first  to  dig  the  ground  in  order  to  the  form- 
ing its  hybernaculum,  which  it  had  fixed  on  just  beside  a 
great  tuft  of  hepaticas.  It  scrapes  out  the  ground  with 
its  fore-feet,  and  throws  it  up  over  its  back  with  its  hind ; 
but  the  motion  of  its  legs  is  ridiculously  slow,  little  exceed- 
ing the  hour-hand  of  a  clock ;  and  suitable  to  the  com- 
posure of  an  animal  said  to  be  a  whole  month  in  perform- 
ing one  feat  of  copulation.  Nothing  can  be  more  assiduous 
than  this  creature  night  and  day  in  scooping  the  earth  and 
forcing  its  great  body  into  the  cavity  ;  but  as  the  noons  of 
that  season  proved  unusually  warm  aha  sunny,  it  was  con- 
tinually interrupted,  and  called  forth  by  the  heat  in  the 
middle  of  the  day ;  and  though  I  continued  there  till  the 
13th  of  November,  yet  the  work  remained  unfinished. 
Hai-bher  weather  and  frosty  mornings  would  have  quick- 
ened its  operations.  No  part  of  its  behaviour  ever  struck 
me  more  than  the  extreme  timidity  it  always  expresses 
with  regard  to  rain  ;  and  though  it  has  a  shell  that  would 
secure  it  against  a  loaded  cart,  yet  does  it  discover  as  much 
solicitude  about  rain  as  a  lady  dressed  in  all  her  best  attire, 
shuffling  away  on  the  fii-st  sprinklings^  and  running  its 
head  up  in  a  corner.  If  attended  to,  it  becomes  an  excel- 
lent weather-glass ;  for  as  sure  as  it  walks  elate,  and  as  it 
were  on  tiptoS,  feeding  with  great  camestness  in  the  morn- 
ing, so  sure  will  it  rain  before  night.  It  is  totally  a  diur- 
nal animal,  and  never  pretends  "to  stir  after  it  becomes 
dai'k.  The  tortoise,  like  other  reptilies,  has  an  arbitrary 
stomach  as  well  as  lungs,  and  can  refrain  from  eating  as 
well  as  breathing  for  a  great  part  of  the  year.  When  first 
awakened  it  eats  nothing ;  nor  again  in  the  autumn  before 
it  retires  :  through  the  height  of  the  summer  it  feeds  vora^- 
ciously,  devouring  all  the  food  that  comes  in  its  way.  I 
was  much  taken  with  its  sagacity  in  (lisceming  those  that 
do  it  kind  offices ;  for  as  soon  as  the  good  old  lady  comes 
in  sight  who  has  waited  on  it  for  more  than  thirty  yeare, 
it  hobbles  towards  its  benefactress  with  awkw'ard  alacrity, 
but  remains  inattentive  to  strangers.  Thus  not  only  •♦  the 
ox  knoweth  his  owner,  and  the  ass  his  master's  crio,"  but 
the  most  abject  reptile  and  torpid  of  beings  distinguishes 
the  hand  that  feeds  it,  and  is  touched  with  the  feelings  of 
gratitude.'  In  a  postscript  he  adds,  that,  in  about  three 
days  after  he  left  Sussex  the  tortoise  retired  into  the  ground 
under  the  hepaticas. 


In  April,  1780,  White  again  writes  to  Mr.  Barrington  : 
*  The  old  tortoise  that  I  haye  mentioned  to  you  so  often  is 
become  my  property.  I  dug  it  out  of  its  winter  dormitory 
in  March  fast,  when  it  was  enough  awakened  tp  express  its 
resentment  by  liissing ;  and,  packing  it  in  a  box  with 
earth,  carried  it  eighty  miles  in  post-chaises.  The  rattle 
and  hurry  of  the  journey  so  perfectly  rouped  it,  that  when 
I  turned  it  out  on  a  border,  it  walked  twice  down  to  the 
bottom  of  my  garden ;  however,  in  the  evening,  the 
weather  being  cold,  it  buried  itself  in  the  loose  mould, 
and  continues  still  concealed.  As  it  will  be  under  my 
eye,  I  shall  now  have  an  opportunity  of  enlar$cing  my 
observations  on  its  mode  of  life  and  propensities,  and 
perceive  already  that,  towards  the  time  of  cpming  forth, 
it  opens  a  breathing-place  in  the  ground  near  its  head, 
requiring,  I  conclude,  a  freer  respiration  as  it  becomes 
more  alive.  This  creature  not  only  goes  under  the  earth 
from  the  middle  of  November  to  the  middle  of  April, 
but  sleeps  great  part  of  the  summer ;  for  it  goes  to  bed  in 
the  longest  days  at  four  in  the  afternoon,  and  often  does 
not  stir  in  the  morning  till  late.  Besides,  it  retires  to  rest 
for  every  shower,  and  does,  not  move  at  all  in  wet  days. 
When  one  reflects  on  the  state  of  this  strange  being,  it  is  a 
matter  of  wonder  to  find  that  Providence  should  bestow 
such  a  profusion  of  days,  such  a  seeming  waste  of  lon- 
gevity, on  a  reptile  that  appears  to  relish  it  so  little  as  to 
squander  more  than  two-thirds  of  its  existence  in  a  joylciss 
stupor,  and  be  lost  to  all  sensation  for  months  together  in 
the  profoundest  of  slumbers. 

•  While  I  was  writing  this  letter,  a  moist  and  warm  ' 
afternoon,  with  the  thermometer  at  50%  brought  forth 
troops  of  shell-snails ;  and,  at  the  same  juncture,  the 
tortoise  heaved  up  the  mould  and  put  out  its  head ;  and 
the  next  morning  came  forth,  as  it  were  raised  from  the 
dead ;  and  walked  about  till  four  in  the  afternoon.  This 
was  a  curious  coincidence !  a  very  amusing  occurrence !  to 
see  such  a  similarity  of  feeling  between  the  two  ^cpwucoi, 
for  so  the  Greeks  call  the  sheU-snail  and  the  tortoise.' 

Again  White  reverts  to  the  '  old  family  tortoise '  in  the 
same  letter : — *  Because  we  call  this  creature  an  abject 
reptile,  we  are  too  apt  to  undervalue ..  his  abilities  and 
depreciate  his  powers  of  instinct.  Yet  he  is,  as  Mr.  Pope 
says  of  his  lord, 

"  ■  much  too  wise  to  walk  into  a  well ;" 

and  has  su  much  discernment  as  not  to  fall  down  an  hah  a, 
but  to  stop  and  withdraw  from  the  brink  with  the  readiest 
precaution.  Though  he  loves  warm  weather,,  he  avoids 
the  hot  sun ;  because  this  thick  shell,  when  once  heated, 
would,  as  the  poet  says  of  solid  armour,  "  scaJd  with 
safety."  He  therefore  spends  the  more  sultiy  hours  under 
the  umbrella  of  a  large  cabbage  leaf,  or  amiast  the  waving 
forests  of  an  asparagus-bed.  nut  as  he  avoids  heat  in  the 
summer,  so,  in  the  decline  of  the  yeai',  he  improves  the 
faint  autumnal  beams,  by  getting  within  the  reflection  of 
a  fruit-wall ;  and,  though  ne  never  has  read  thait  planes 
inclining  to  the  horizon  receive  a  greater  share  of  warmth, 
he  inclines  his  shell  by  tilting  it  against  the  wall,  to  collect 
and  admit  every  feeble  ray.  Pitiable  seems  the  condition 
of  this  poor  embarrassed  reptile  *.  to  be  cased  in  a  suit  of 
ponderous  armour,  which  he  cannot  lay  aside ;  to  be 
imprisoned,  as  it  were,  within  his  own  shell,  must  preclude, 
we  should  suppose,  all  activity  and  disposition  for  enter- 
prise. Yet  there  is  a  season  of  the  year  (usually  the 
beginning  of  June)  when  his  exertions  are  remarkable. 
He  then  walks  on  tiptoe,  and  is  stirring  by  five  in  the 
morning;  and,  traversing  the  garden,  explores  every 
wicket  and  interstice  in  the  fences,  through  which  he  will 
escape,  if  possible ;  and  often  has  eluded  the  care  of  the 
gardener,  and  wandered  to  some  distant  field.  The 
motives  that  impel  him  to  undertake  these  rambles  seem 
to  be  of  the  amorous  kind ;  his  &ncy  then  becomes  intent 
on  sexual  attachments,  which  transport  him  beyond  his 
usual  gravity,  and  induce  him  to  iorget  for  a  time  his 
ordinary  solemn  deportment.' 

Mr.  Darwin  in  his  Journal  describes  the  habits  of  Testudo 
Indica,  or  rather  one  of  the  species  that  have  been  con- 
founded under  that  name,  and,  not  improbably,  the  Testudo 
nigra  of  Quoy  and  Gkiimard.  He  speaks  of  their  number 
as  being  very  great,  as  indeed  they  always  seem  to  have 
been,  for  he  quotes  Dampi6r,  who  states  that  they  are  so 
numerous,  that  five  or  six  hundred  men  might  subsist  on 
them  for  several  nionths  without  any  other  sort  of  pro- 
visions,  and  describes  them  as  being  so  extraordinanly 
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large  and  fat,  that  no  pullet  eats  more  pleasantly.  The 
day  on  which  Mr.  Darwm  visited  the  little  craters  in  the 
Galapagos  ArchipeTago  was  glowing  hot,  and  the  scram- 
bling over  the  rough  surface,  and  through  the  intricate 
thickets,  was  very  fatiguing.  *  But,'  says  Mr.  Datwin,  •  I 
was  well  repaid  by  the  Cyclopian  scene.  In  my  walk  I 
met  two  large  tortoises,  each  of  which  must  have  weighed 
at  least  two  hundred  pounds.  One  was  eating  k  piece  of 
cactus,  and  when  I  approached,  it  looked  at  me  and  then 
quietly  walked  away;  the  other  gave  a  deep  hiss  and 
drew  in  his  head,  lliese  huge  reptiles,  surrounded  by  the 
black  lava,  the  leafless  shrute,  and  large  cacti,  appeared 
to  my  fancy  like  some  antediluvian  animals.' 

Mr.  Darwin  states  his  belief  that  these  tortoises  are 
found  in  all  the  islands  of  the  Archipelago ;  certainly  in 
the  greater  number,  and  thus  continues  his  description  : — 
*  They  frequent,  in  preference,  the  high  damp  parts,  but 
likewise  inhabit  the  lower  and  arid  districts.  Some 
individuals  grow  to  an  immense  size.  Mr.  Lawson,  an 
Englishman,  who  had,  at  the  time  of  our  visif,  charge  of 
the  colony,  told  us  that  he  had  seen  several  so  Targe  that 
it  required  six  or  eight  men  to  lift  them  from  the  ground, 
and  that  some  had  afforded  ris  much  as  two  hundred 
pounds  of  meat.  The  old  malesare  the  largest,  the  females 
rarely  Rowing  to  so  great  a  size.  The  male  can  readily 
be  distmguished  from'the  female  by  the  greater  length  of 
its  tail.  The  tortoises  whic^i  live  on  those  islands  where 
there  is  no  water,  or  in  the  lower  and  aridjparts  of  the 
others,  chiefly  feed  on  the  succulent  cactus.  Those  which 
frequent  the  higher  and  damp  regions  eat  the  leaves  of 
various  trees,  a  kind  of  betry  (called  guayavita)  which  is 
acid  and  austere,  and  likewise  a  pale  green  -filamentous 
lichen,  that  han^  in  tresses  from  the  boughs  of  the  tiees. 

'  The  tortoise  is  very  fond  of  water,  drinking  large  quan- 
tities, and  wallowing  m  the  mud.  The  largenslands  alone 
possess  springs,  and  these  are  always  situated  towards  the 
central  parts,  and  at  a  considerable  elevation.  The 
tortoises,  therefore,  which  frequent  the  lower  districts 
when  thirsty,  aie  obliged  to  travel  from  a  long  distance. 
Hence,  broad  and  well-beaten  paths  radiate  ofP  in  every 
direction  from  the  Vvells  even  down  to  the  sea-coast ;  and 
the  Spaniards,  by  following  them  up,  first  discovered  the 
watenng-places.  When  I  landed  at  Chatham  Island,  I 
could  not  imagine  what  animal  travelled  so  methodically 
along  the  well-chosen  tracks.  Near  the  springs  it  was  a 
curious  spectacle  to  behold  many  of  these  gi-eat  monsters ; 
one  set  eagerly  travelling  onwards  with  outstretched 
necks,  and  anotner  set  returning,  after  having  drunk  their 
fill.  When  the  tortoise  arrives  at  the  spring,  quite  regard- 
less of  any  spectator,  it  buries  its  head  in  the  water  above 
its  eyes,  and  greedily  swallows  j^eat  mouthfuls,  at  the 
mte  of  about  ten  in  a  minute.  The  inhabitants  say  that 
each  animal  stays  three  or  four  days  in  the  neighbourhood 
of  the  water,  and  then  returns  to  the  lower 'country;  but 
they  differed  in  their  accounts  respedting  the  frequency  of 
these  visits.  The  animal  probably  regulates  ttiem  ac- 
cording to  the  nature  of  the  food  which  it  has  consumed. 
It  is  however  certain  that  tortoises  can  subsist  even  on 
those  islands  where  theUe  is  no  other  water  than  what  falls 
during  a  few  rainy  dats  in  the  year. 

*  I  believe  it  is  well  ascertained  that  the  bladder  of  the 
frog^  acts  as  a  reservoir  fot  the  bioisfure  necessary  to  its 
existence:  such  seems  to  be  the  case  with  the  tortoise. 
For  some  time  after  a  visit  to  the  springs,  the  urinary  blad 
der  of  these  Animals  is  distended  with  fluid,  which  is  said 
gradually  to  decrease  in  volume  and  to  become  less  pure. 
The  inhabitants,  when  walking  in  the  lower  district,  and 
overcome  with  thirst,  often  take  advantage  of  this  circum 
stance,  by  killing  a  tortoise,  and  if  the  bladder  is  full, 
drinking  its  contents.  '  In  one  I  saw  killed,  the  fluid  was 
quite  limpid,  and  had  only  a  very  slightly  bitter  taste. 
The  inhabitants  however  always  drink  flrst  the  water  in 
the  pericardium,  which  is  described  as  being  best.  The 
tortoises,  when  moving  towards  ^any  definite  point,  travel 
by  night  and  by  day,  and  arrive  attfieh-joumey*sendrauch 
sooner  than  would  be  expected.  The  inhabitants,  from 
observations  on  marked  individuals,  consider  that  they  can 
move  a  distance  of  about  6ight  miles  in  tv^o  or  thtee  days. 
One  large  tortoise  which  I  watched,  I  found  walked  at  the 
rate  of  sixty  yards  in  ten  minutes,  that  is,  360  in  the  hour, 
or  four  miles  a  day— allowing  also  a  little  time  for  it  to  eat 
on  the  road.  During  ^he  breeding  season,  when  the  male 
and  female  are  together,  the  male  utters  a  hoarse  roar  or 


bellowing,  which,  it  is  said,  can  be  heard  at  the  distance  of 
more  than  a  hundred  yards.  The  female  never  uses  her 
voice,  and  the  male  only  at  such  times;  so  that  when  the 
people  hear  this  noise,  they  know  the  two  are  togethei*. 
They  were  at  this  time  (October)  laying  their  eggs.  The 
female,  where  the  soil  is  sandy,  deposits  them  together,  and 
covers  them  up  with  sand ;  but  wnere  the  ground  is  rocky, 
she  drops  them  indiscriminately  in  any  hollow.  Mr. 
Bynoe  found  seven  placed  in  a  line  in  a  Assure.  The  egg 
is  white  and  spherical ;  one  which  I  measured  was  seven 
inches  and  three-eighths  in  circumference.  The  young  ani- 
mals, as  soon  as  they  are  hatched,  fall  a  prey  in  great  niihl- 
bers  to  the  buzzaixi  with  the  habits  of  the  caracara.  The 
old  onfes  seem  generally  to  die  from  accidents,  as  from  rail- 
ing down  precipices.  At  least  several  of  the  inhabitants 
told  me  they  had  never  found  one  dead  without  some  such 
apparent  cause.  The  inhabitants  believe  that  these  ani- 
mals, are  absolutely  deaf ;  certainly  they  do  not  overhear 
k  person  walking  close  behind  them.  I  was  always  amu^d; 
when  overtaking  one  of  tlie.se  great* monsters  as  it  was 
quietly  pacing  fidong,  to  see  how  suddenly,  the  instant  I 
passed,  it  would  draw  in  its  head  ah^  legs,  and  uttering  a 
deep  hiss  fall  to  the  ground  with  a  heavy  sound,  as  if  struck 
dead.  I  frequently  got"*  oh' their  backs,  and  then,  uport 
giving  a  few  raps  on  the  hinder  part  of  the  shell,  tney 
would  rise  up  and  walk  away ;  but  1  found  it  very  diflicult 
to  keep  my  balance.  The  flesh  of  this  animal  is  largely 
employed,  both  fresh  and  salted ;  and  a  beautifully  dear 
oil  IS  prepared  from  the  fkt.  When  a  tortoise  is  caught, 
the  man  makes  a  slit  in  the  skin  near  its  tail,  so  as  to  see 
inside  its  body,  whether  thfe  fat  under  the  dorsal  plate  is 
thick.  If  it  is  not,  the  anlHial  is  liberated ;  and  it  is  said 
to  recover  soon  froitf  th^^ytHmgg  iiperation.  In  order  to 
secure  the  tort6ife!4r4lri«fiia|cVidht  to  turn  them  like 
turtle,  for  ttie^||-o||e{f  dj^fe  f o  re^n  H^^  "Plight  posi- 

'ItwtLs  confidently  asserted  thaf  \\iQ  tortoises  coming 
from  ditlereiit  ikistnas  in  llir^  AKhipeIfi|*'o  ui^ti.'  slightly  dif- 
ferent hi  JbriT!^  ft  mi  \UM  in  ctrtjiiis  iKtand.^  tin  y  attained  a 
larger  avnutrH  A/.v  than  in  irtht'ri.  Mr.  I.iLWson  main- 
tained (j,;ii  iir  rtin'd  ill  liUrL*  tci!  froiii  whiuli  it^land  anyone 
was  bnRi IT [ 1 1 .  U n  I u vi u nat t'jy ,  Ui t?  s^p eci  tii L*ns  w  hich  came 
home  ia  itit^  Bekj^p  Wi^r*  ffjo  j^'thttU  t^iristltntt'  any  certain 
compai'iiiuti.  ''!CJtiti  fortt>is3L%  whicb  gues  liy  Uie  name  of 
Testudff  hnik'iikl'H  it|  prestnit  iMrikj-ifi  ui^fty  parts  of  the 
world.  !t  is  t(it¥  6plmtm  nf  Mr.  RelJ,  ftnd'Siftnif  others  who 
have  stuUitd  i-i^tiltsl  tlvAjit  \l  noiifnpfrJb.-ihU  iliat  they  all 
originally  t-aine^  from  ihvi  A3Thip(ljft.|^d.  Whvn  it  is  known 
how  \o\\k  thc^i^  iMttfida'^atP  \A*%n  IVwiouftM  ^'y  the  bue- 
caniers,  und  that  th^y  'eiin^.jnhifj  lOot 'iway  numbers  of 
these  aniraals^'^h*i?, 'ij  st*en^  ?t?fj'  prt>taljlc  that  they 
should  have  dimHRitra  Hie^  in  diffmnt  ]j:irts  of  the 
world .  1 1  t his  t drt 6!^'  do^i ' ti ftt  origi nal  I  \'  co m  e  from  these 
islands,  iN±i  a  remHrkal^le'ahcimaTy  ;  luaijimtcli  ^is  nearly  all 
the  other  land  iniiiihitants  st'iitii  tu  havMllifir  birthplace 
here.' 

Geographical  Distribution  of  the  Species  qf  Testudo, — 
The  last-quoted  observation  of  Mr.  Darwin  is  worthy  of 
much  attention. 

MM.  Dum^ril  and  Bibron,  who,  to  prevent  the  confu- 
sion hitherto  arising  from '  ^he^  application  of  the  speciflc 
name  Indica  to  more  than  bnekpecies,  ^ave  eliminated  that 
name  altogether,' gj'fe  the  following^tei^e  localities  of  the 
species  of  TW/bcS^sb  far  as  they  l#e*^kni(wn : — Asia,  5 ; 
Europe,  3  ;  conirattn  to  Europe  and  A^rca,  1 ;  Africa,  7 ; 
common  to  Afn<^^^(i  ^n^^ri^**  \  ?  5  Atiflfeica,  6. 

TeHhidn  Allied ih  'ivti]  st^vt*  f(^r  an ^?fjti Oration  oi"  Ihin 
genus:  it  is  tht^^pi^cies  assigned  to  At^i*^  and  AuieriL** 
with  a?»    >L  d prl^gny  is  slated  to  hnWlltlinsitiH'  c^tlleL-led 
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the  young  of  Testudo  sulcata  in  Patagonia,  where,  accord- 
ing to  him,  the  species  is  very  common.  MM.  Dum^ril 
and  Bibron  declare  that  other  specimens  come  without 
doubt  from  Africa. 

Genus  Hornopus,  Dum.  and  Bibr.  Characters. — Four 
toes  only  on  each  foot,  and  all  unguiculate ;  carapace  and 
sternum  of  a  single  piece. 

Species,  Homopus  areolatus  (South  Africa,  Madagascar) ; 
Homopus  signatus  (South  Africa). 

Genus  Pyxis ^  Bell.  Characters, — ^Feet  each  with  five 
toes,  the  posterior  ones  with  four  nails  only ;  carapace  of  a 
single  piece ;  sternum  moveable  anteriorly. 

This  genus  is  the  only  Land  Box  Tortoise ;  but  an  ana- 
logue (Stemothcerus)  occurs  among  the  Marsh  Tortoises 
in  the  division  of  Pleurodere  Elodians. 

The  anterior  portion  of  the  plastron  of  Pyxis^  which  is 
susceptible  of  motion,  is  of  very  small  extent,  for  it  only 
reaches,  backwai-d,  to  the  space  of  the  two  first  pairs  of 
sternal  plates,  and  consequently  it  is  under  the  strongly 
indicated  suture  of  the  second  with  the  third  pair  that  the 
elastic  ligament  which  performs  the  office  of  a  hinge  is 
seen.  By  means  of  this  sort  of  moveable  door  or  lid,  the 
Pyxis  can,  by  lowering  it  at  will,  protrude  its  head  and  its 
fore-feet,  and  by  raising  it,  shut  itself  up  in  a  sort  of  box, 
for  the  edges  of  this  hinged  operculum  closely  fit  those  of 
the  carapace,  which  serve  it  as  a  door-case.     The  animal 
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fnen  has  nothing  to  fear,  because  its  sternum  protects 
behind,  by  its  enlargement,  the  space  by  which  the  feet 
and  the  tail  can  be  put  forth  and  deeply  drawn  up. 

But  one  species.  Pyxis  arachnoides^  is  known.  (Conti- 
nent of  India,  and  the  islands  of  the  Indian  Archipelago.) 

Genus  Kinixys^  Bell.  Characters, — Feet  with  five  toes, 
the  posterior  ones  with  four  nails  only ;  carapace  move- 
able behind ;  sternum  of  a  single  piece. 

MM.  Dum6ril  and  Bibron  observe  that  this  is  the  most 
curious  of  the  family  Chersites.  The  Chelonians  that 
compose  it  alone  enjoy  the  faculty  of  moving  the  posterior 
part  of  their  carapace  in  order  to  lower  it  and  apply  it 
against  the  j^lastron,  so  as  completely  to  close  the  osseous 
box  behind,  as  the  Pyxides  close  theirs  before  when  they 
elevate  the  moveable  interior  portion  of  their  plastron. 
But,  as  we  have  seen,  the  mobility  of  the  anterior  part  of 
the  sternum  is  in  Pyxis  due  to  the  presence  of  an  elastic 
ligament  which  per&rms  the  office  of  a  hinge,  whilst  in 
Kinixys  the  carapace  offers  no  really  movetu^le  articula- 
tion; the  bones,  the  vertebrw,  and  ribs  are  the  parts 
which  bend.  In  consequence  of  this  elasticity  of  the 
bones  and  their  thinness,  the  carapace  canbeonoveddown 
to  approximate  the  sternum.  The  sinuous  line  on  which 
this  flexion  operates  is  indicated  externally  by  a  slight 
space,  which  is  filled  by  a  sort  of  fibro-cartilaginous  tissue. 
This  undulated  line  exists  between  the  antepenultimate 
and  the  penultimate  margino-lateral  plate. 

The  three  known  species  have  not,  like  all  the  other 
Chersians^  the  abdominal  plates  much  more  extensive 
than  the  other  horny  plates  of  the  sternum,  which,  joined 
to  the  enlargement  and  the  rounded  contour  of  the  plas- 
tron behind,  approximates  them  in  a  certain  degree  to 
Cistudoj  the  fii-st  genus  of  the  Elodians, 

Species. — Kijiixys  Homeana  (Guadaloupe,  Demerara) ; 
Kinixys  erosa  (Demerara) ;  Kinixys  Belliana  (locality  un- 
known :  warm  j)arts  of  America  probably. 

Pausanias  notices  a  Land  Tortoise  in  the  woods  of  Ar- 
cadia, whose  shell  was  used  to  make  lyres. 

II.  Family  Elodians — Marsh  Tortoises. 

Geographical  Distribution  of  the  Family, — MM.  Du- 
ineril  and  Bibron  observe  that  of  the  four  families  wliich 
compose  the  order  Chelonians,  that  of  the  Elodites  is  the 
mo^t  numerous  in  genera,  and  above  all  in  species.  For 
Marsh  Tortoises  have  been  found  in  the  Old  World  and  in 
the  New,  and  even  in  Australasia,  where  hitherto  not  one 
species  of  Chersites  has  been  detected.  America  pro- 
duces more  species  of  Elodians  than  all  the  rest  of  the 
world  put  together ;  for,  of  the  seventy-four  species  which 
compose  that  family,  forty-six  are  exclusively  American, 
and  the  remaining  twenty-nine  are  divided  between  Aus- 
tralasia and  the  Old  World.  The  cause  of  this  dispropor- 
tion rests  in  the  vast  body  of  water,  which,  in  the  Ibrm  of 
lakes,  ponds,  and  marshes,  covers  a  certain  portion  of  the 
American  continent,  as  well  as  in  the  great  rivers  and  tri- 
butary streams  which  traverse  it  in  all  directions.  Africa, 
where  the  territory  differs  so  much  from  that  of  America 
in  this  respect  as  well  as  in  so  many  others,  possesses  but 
six  species,  three  of  which  have  at  present  been  only  found 
in  Madagascar,  one  at  Bourbon,  and  anotiier  at  Cape  Verd; 
whilst  this  same  Africa  is  rich  in  Land  Tortoises.  Of  the 
twenty-nine  Elodians  which  are  strangers  to  America,  two 
only,  Platemys  Macquaria  and  CMlodina  Nov€e  Hoi- 
landice,  are  natives  of  the  last-mentioned  country.  Three 
belong  to  Europe,  six  to  Africa,  and  the  eighteen  which 
remain  out  of  the  total  number  come  from  the  East  Indies 
or  the  Oriental  Archipelago ;  that  part  of  Asia,  in  short, 
which  is  most  watered.  But  of  all  the  Indian  Elodians  not 
one  has  the  pelvis  anchylosed  to  the  plastron  as  well  as  to 
the  carapace,  and  consequently  immoveable ;  nor  the  neck 
retractile  under  one  of  the  sides  of  the  buckler ;  whilst  the 
two  New  Holland  species  and  the  African  Elodians  are, 
on  the  contrary,  in  that  condition  ;  that  is  to  say,  Pleuro- 
deres,  which  subfamily  has  its  head-quarters  in  South 
America;  for,  out  of  twenty-three  species  of  Elodians 
which  there  inhabit,  five  Cryptoderes  only  were  known  to 
MM.Dum^ril  and  Bibron,  but  not  a  single  Pleurodere 
existing  in  North  America :  the  six  African  species  belong 
also  to  the  Cryptoderes. 

Habits  of  the  Elodians. — These  differ  very  much  from 
those  of  the  other  three  great  groups  of  Chelonians.  The 
Marsh  Tortoises  have  not  the  slowness  of  the  Land  Tor- 
toises. They  swim  with  facility,  and  on  land  make  much 
quicker  progress  than  the  Chersians.They  freqi«nt  ^mall 
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streams  whose  course  is  not  too  rapid,  lakes,  ponds,  and 
marshes :  they  are  not  almost  entirely  vegetable-feeders, 
like  the  Chersians  and  Thalassiam,  but,  like  the  Pota- 
mians^  prey  on  living  animals ;  river-mollusks,  Anurous 
and  Urodele  Batrachians,  and  Annelids  are  their  food. 

The  sexes  remain  in  conjunction  for  many  weeks  at  one 
time  of  the  year.  The  eg^  are  generally  spherical,  with  a 
calcareous  shell,  and  wHite,  like  those  of  the  other  Che- 
lonians.  The  females  deposit  them  in  shallow  cavities, 
which  they  hollow  out  in  the  earth,  nearly  in  the  same 
manner  as  the  Land  Tortoises  ;  but  the  Elodians  prefer  the 
banks  of  the  waters  where  they  dwell,  in  order  that  their 
young  ones  may  the  more  easily  there  iind  refuge  from 
their  numerous  enemies.  The  number  of  eggs  varies  ac- 
cording to  the  species,  and  probably  according  to  the  age 
of  the  mdividuals,  for  the  females  are  capable  of  producing 
fertile  eggs  for  some  years  before  they  have  attamed  their 
full  growth. 

Subfamily  1. — Cryptodere  Elodians. 

Cryoioderes  are  not  only  distinguished  from  the  Pleuro- 
deres  by  the  power  of  completely  concealing  their  cylin- 
drical neck  with  its  sheath  of  loose  skin  under  the  middle 
of  the  carapace ;  but  also  by  their  head,  which  is  nearly 
equal  in  width  to  its  height  at  the  occiput.  The  eyes  are 
always  lateral,  and  their  orbits  so  large  that  the  diameter 
of  the  cavity  nearly  equals  a  fourth  of  the  total  extent  of 
the  cranium  considered  with  regard  to  its  length.  The 
jaws  of  the  Cryptoderes  are  stronger  than  those  of  the 
Pleuroderes  ;  sometimes  they  are  simply  trenchant,  some- 
times more  or  less  dentilated  on  their  edges,  which  are 
stmight,  or  sometimes  sinuous.  In  the  greater  number  of 
species  the  anterior  extremity  of  the  upper  beak  offers  a 
large  notch,  on  each  side  of  which  may  be  seen  pretty  con- 
stantly a  rather  strong  tooth ;  in  which  case  it  is  rare  for 
the  corresponding  extremity  of  the  mandible  not  to  curve 
upwards  towards  the  muzzle  in  a  sharp  point.  In  short,  in 
such  cases  the  upper  beak  closely  resembles  that  of  the 
Falconid£, 

1st  Subgenus. — The  Clausiles. 

Genus  Cisiudo,  Fleming,  reformed  by  Gray.  Characters, 
— Feet  with  five  toes,  the  posterior  with  four  claws  only ; 
plastron  wide,  oval,  attached  to  the  buckler  by  a  cartilage, 
moveable  before  and  behind  on  the  same  transversal  mesial 
hinge,  furnbhed  with  twelve  plates ;  twenty-five  marginal 
horny  plates  or  scales. 

Species. — Cistudo  Carolina^  CUtudo  Amboinensis,  and 
Cistudo  trifasciata, 

2nd  Subgenus. — The  Gapers, 

Species.^Ctstudo  I^rop€ifa  and  Cistudo  Diardii, 

Genus  Emys^  Dum.  and  Bibr.  Characters, — Feet  with 
five  toes,  the  posterior  with  four  nails  only ;  plastron  wide, 
immoveable,  solidly  articulated  upon  the  carapace,  fur- 
nished with  twelve  plates ;  two  axillary  and  two  inguinal 
shells ;  head  of  ordinary  size,  tail  long. 

1st  Group. — European  Smydes, 

Species. — Emys  Caspica  ;  Emys  Sigriz, 

2nd  Group. — American  Emydes, 

Species. — Emys  punctulariaj  Emys  marmorea,  Emys 
pulchella,  Emys  geographical  Emys  concentrica,  Emys 
serrataj  Etnys  Dorbignij  Emys  imgataj  Emys  decussata, 
Emys  rubriventn's,  Emys  rugosa^  Emys  Flondana^  Emys 
ornata,  Emys  concinna,  Emys  reticulata,  Emys  guttata, 
Emys  picta,  Emys  Bellii,  ana  Emys  Muhlenbergii. 
3rd  Group. — African  Emys. 

Species.— ^fiSwy*  Spengleri. 

4th  Group. — Oriental  Emydes. 

Species. — Emys  Triiuga,  Emys  Reevesiiy  Emys  Hamil- 
tontij  Emys  Thutjii,  Emys  tecta,  Emys  Bealei,  Emys  eras- 
sicollis,  3nys  spinosa,  Emys  ocellata,  Emys  trtvittata, 
Emys  Duvaucellti,  and  Emys  lineaia. 

6enus  TetraonyXf  Leason.  Characters, — Five  toes,  one 
of  them  without  a  nail  on  all  the  feet ;  sternum  solid, 
wide,  furnished  with  six  pairs  of  plates ;  twenty-five  mar- 
ginal scales. 

Species. — Tetraonyx  Lessonii  (East  Indies),  and  Te- 
traonyx  Baska  (East  Indies). 

Genus  Platystemon,  Gray.  Characters, — Head  armed 
or  shielded,  and  too  large  to  enter  under  the  carapace ; 
upper  jaw  hooked;  sternum  wide,  immoveable,  fixed 
solidly  to  the  carapace,  with  short  alse  ;  three  stemo-costal 
scales ;  five  nails  on  the  anterior  feet ;  four  only  on  the 
posterior  feet ;  tail  very  long,  scaly,  without  a  crest. 

Species. — Platysiernon  megacephalum  (China). 
P.  C,  No.  15C1. 


Genus  Emysaura,  Dum.  and  Bibr.  Character s,^^e^ 
large,  covered  with  small  plates ;  muzzle  short ;  two  bar- 
bies under  the  chin:  plastron  immoveable,  cruciform, 
covered  with  12  plates ;  three  stemo-costal  scales ;  five  nails 
on  the  fore  feet,  four  on  the  hind  feet ;  tail  long,  surmounted 
by  a  scaly  crest. 

Species.— Erwytfawra  serpentina  (North  America,  where 
it  lives  in  lakes  and  rivers,  feeding  on  fish,  and,  as  it  would 
seem,  on  young  birds).  This  is  Testudo  serpentina,  Linn. ; 
Chelydra  serpentina^  Schweigg. ;  and  Chelonura  serpen- 
tina of  Say,  &c. 


Emysaiira  serpentina. 

Genus  Staurotypus,  Wagler.  Characters, ^Hetid  suO- 
quadrangular,  pyramidal,  covered  in  front  with  a  single 
venr  delicate  scale  only  ;  jaws  more  or  less  hooked  ;  barbies 
under  the  chin ;  twenty-three  limbar  scales ;  sternum 
tliick,  cruciform,  moveable  in  front,  furnished  with  eight 
or  eleven  scales ;  axillary  and  inguinal  scales  contiguous, 
placed  on  the  stemo-costal  sutures  ;  anterior  feet  with  five 
nails ;  posterior  feet  with  four  only. 

Species. — Staurotypus  triporcatus  (Mexico :  River  Al- 
varedo);  and  Staurotypus  odoratus,  so  called  from  the 
musky  odour  which  it  is  said  to  exhale  (North  America, 
where  it  lives  in  marshes  and  muddy  currents,  feeding  on 
small  fishes,  worms,  and  mollusks). 

Genus  Kinostemon,  Wagler.  Characters, — ^Head  sub- 
ouadrangjular,  pyramidal ;  a  single  rhomboidal  plate  upon 
the  cranium ;  jaws  slightly  hooked ;  barbies  under  the 
chin ;  scales  of  the  shell  slightly  imbricated ;  limbar  plates 
to  the  number  of  23 ;  sternum  oval,  moveable  before  and 
behind  on  a  fixed  piece,  furnished  with  eleven  scales ;  alse 
short,  narrow,  sub-horizontal ;  a  very  large  axillary  plate 
and  an  inguinal  still  larger ;  tail  long  (in  the  males),  un- 
giiiculate. 

Species. — Kinosternon  scorpioides  (South  America,  in 
marshes  and  on  river-banks) ;  Kinosternon  Pennsylvanicum 
(United  States  of  America,  where  it  lives  in  mu<my  waters, 
feeding  on  small  aquatic  animals,  and  exhaling  a  strong 
musky  odour) ;  Kinosternon  hirtipes  (Mexico). 
Subfamily  2. — Pleurodere  Elodians. 

The  Pleuroderes,  as  their  name  indicates,  have,  all  of 
them,  the  neck  retractile  upon  one  of  the  sides  of  the 
anterior  aperture  of  the  carapace ;  but  they  are  never  able 
completely  to  draw  it  in  between  their  fore-feet  and  under 
the  middle  of  the  buckler  and  plastron,  like  the  Crypto^ 
deres. 

Genus  Peltocephalus,  Dum.  and  Bibr.  Characters, — 
Head  large,  subquadrangular,  pyramidal,  covered  with 
large,  thick,  slightly  imbricated  plates ;  jaws  extremely 
strong,  hooked,  without  dentilations ;  eyes  lateral ;  plates 
of  the  campace  slightly  imbricated ;  no  nuchal  plate  ;  feet 
slightly  palmated  :  two  large  rounded  scales  at  the  heels ; 
nails  straight,  robust ;  tail  unguiculate. 

Species. — Peltocephalus  Tracaxa  (South  America; 
Cayenne,  Brazil). 

Genus  Podocnemis,  Wagler.  Characters,  —  Head 
slightly  depressed,  covered  with  plates;  front  hollowed 
with  a  large  longitudinal  furrow ;  jaws  slightly  arched, 
without  dentilations ;  two  barbies  under  the  chin ;  no 
nuchal  plate;  sternum  wide,  immoveable;  feet  largely 
palmated,  the  posterior  ones  carrying  at  the  heels  two 
large  but  delicate  rounded  scales ;  tail  short,  not  unguicu- 
late. 

Species. — Podocnemis  expansa  (South  America;  Ca- 
yenne ;  where  it  lives  in  streams  and  rivers) ;  Podocnemis 
Dufneriliana  (same  locality). 

Genus  Pentonyx,  Dum.  and  Bib.  Characters, — ^Head 
large,  depressed,  covered  with  plates;  muzzle  rounded; 
jaws  slightly  arched,  trenchant;   two  barbies  under  the 
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thxh ;  no  nuchal  plate  ;  sternum  immoveable ;  fire  claws 
on  all  the  feet ;  tad  moderate,  not  unguiculate. 

Species. — Pentonyx  Capensis  (Cape  of  Good  Hope ; 
Senegal ;  and  Madagascar)  ;  Pentonyx  Adansonii  (Cape 
Verd). 

Genus  Sternotluertis,  Bell.  Characters, — ^Head  de- 
pressed, furnished  with  great  plates ;  jaws  without  dentila- 
tions ;  no  nuchal  plate ;  sternum  wide,  with  very  narrow 
lateral  prolongations  ;  free  anterior  portion  of  the  plastron 
roundea,  moveable :  five  claws  on  each  foot. 

Species. — Sternothafrus  niger  (Madagascar);  Stemo- 
thcerus  nigricans  (same  locality) ;  Sternothcerus  castaneus 
(same  IdtSity). 

Grenus  Ptatemys,  Wagler,  as  reformed  by  MM.  Du- 
m6ril  and  flibrdhi  comprising  part  of  Hydraspis  of  Gray, 
PlatemtfSf  Rhfnentys  and  Phrynops  of  Wagler:  Charac- 
ters.— Head  flattened,  covered  wifh  a  single  delicate  scale 
or  with  a  great  tiumber  of  small  irregular  plates ;  jaws 
simple ;  two  barbies  under  the  chin  ;  carapace  very  much 
depressed ;  sternum  immoveable ;  five  claws  on  the  fore 
feet,  four  on  the  hind. 

Species.  — Platemys  Martinella  (Brazil  and,'  Cayenne)  ; 
PUnemysSrnxii  (Brazil) ;  Platemys  radiolata  (Brazil,  where 
it  lives  in  tne  marshes) ;  Platemys  gibba ;  Platemys  Geoff- 
reana  (young  sent  from  Buenos  Ayres  by  M.  d'Orbigny) ; 
Platemys  iVaglerii  (Brazil) ;  Platemys  Nieuwiedii  (Bra- 
zil) ;  Platemys  Gaudichaudii  (Brazil)  ;  Platemys  Hilarii 
(Brazil)  ;  Platemys  Miliusii  (Cayenne) ;  Platemys  ruflpes 
(Brazil ;  banks  of  the  River  Solimoens) ;  Platemys  Schweig- 
gerii  (South  AmericfO  ;*  Platemys  Macquaria  (Macquarie 
River,  New  Holland). 

Grenus  Chelodina,  Fitzinger.  Characters. — ^Head  very 
long  and  very  flat,  covered  with  a  delicate  skin ;  muzzle 
short,  gape  wide,  jaws  feeble,  without  dentilations ;  no 
barbies  to  the  chin ;  neck  very  much  elongated ;  a  nuchal 
plate,  plastron  immoveable,  very  wide,  rounded  in  front 
and  solidly  fixed  on  the  carapace ;  sternal  alae  very  short ; 
intergular  scale  larger  than  each  of  the  gulars ;  four  claWs 
on  each  foot ;  taU  excessively  sliort. 


Chelodina  Novtt  HuHandue. 

Species. — Chelodina  Novce  Hollandiee  ;  Chelodinafia- 
vilabris  (Brazil) ;  Chelodina  Maximiliani  (South  Amenca : 
sent  from  Buenos  Ayres  by  M.  d'Orbigny). 

Genus  ChelySy  Dum.  and  Bibr.  Characters. — Head 
much  depi'essed,  wide  and  triangular ;  nostrils  prolonged 
into  a  proboscis ;  gape  wide,  jaws  rounded,  of  but  little 
thickness ;  neck  furnished  with  long  cutaneous  appendages, 
two  barbies  to  the  chin ;  a  nuchal  plate  ;  five  claws  on 
the  fore-feet,  four  on  the  hind. 

The  gape  extends  beyond  the  ears.  MM.  Dum^ril  and 
Bibron  remark  that  the  jaws  are  rounded,  narrow,  and  not 
simply  covered  with  soft  skin,  as  Cuvier,  Wagler,  and  Gray 


believed,  but  protected  by  homy  cases,  like  those  of  all  the 
other  Chelonians:  only  in  Chelys  they  are  extremely 
deUcate. 

Species. — Chelys  Matamata  (South  America,  Cayenne : 
in  stagnant  waters).  A  female  Jived  some  months  at  Paris, 
and  laid  three  eggs,  one  of  which  was  hatched  and  the 
young  animal  preserved  in  the  Paris  Museum. 


Chelys  Matamata. 

3rd  Family. — Potamians,  or  River-Tortoises. 

The  species  belonging  to  this  family  live  constantly  in 
the  water,  only  coming  out  occasionally. 

Geographical  Distribution  of  the  Potamtans. — Ml\r. 
Dum6nl  and  Bibron  state  that  no  species  of  this  family 
have  been  observed  in  European  rivers.  All  those  which 
have  been  described  and  whose  country  is  known,  come 
from  the  streams,  rivers,  or  great  fresh-water  lakes  of  the 
warmer  regions  of  the  globe — from  the  Nile  and  the  Niger 
in  Africa ;  from  the  Euphrates  and  Ganges  in  Asia ;  and 
from  the  Mississippi  and  Ohio,  or  some  of  the  rivers  that 
flow  into  them,  in  America :  but  MM.  Dumeril  and  Bibron 
add  that  we  are  far  from  knowing  all  the  species,  for  they 
have  been  a  long  time  confounded  under  one  name 
{Trionyx). 

Habits,  ^c.  of  the  Potamians, — ^It  would  seem  that  indi- 
viduals of  this  family  attain  a  large  size.  MM.  Du- 
meril and  Bibron  quote  Pennant  as  mentioning  some  which 
weighed  70  lbs. ;  one  which  he  kept  three  months  weighed 
20  lbs.,  and  its  buckler  was  20  inches  in  length,  not 
reckoning  the  neck,  which  measured  ISJ  inches.  Their 
mode  of  life  and  habits  seem  to  have  great  similarity. 
They  swim  with  much  ease  both  on  the  surface  and  at 
mid-water.  The  lower  part  of  their  body  is  generally  pale 
white,  rosy,  or  bluish ;  but  their  upper  parts  vary  in  their 
tints,  which  are  most  frequently  Drown  or  grey,  with 
irre^Iarly  marbled,  dotted,  or  ocellated  spots.  Straight 
or  sinuous  brown,  black,  or  yellow  lines  are  disposed  sym- 
metrically on  the  right  and  left,  principally  on  the  lateral 
parts  of  the  neck  and  on  the  limbs.  l)unng  the  nights, 
and  when  they  believe  themselves  to  be  secure  from  dan- 
ger, the  Potamians  come  to  repose  on  the  islets,  the  rocks, 
the  fallen  trunks  of  trees  upon  the  banks,  or  floating  tim- 
ber, whence  they  precipitate  themselves  into  the  water  at 
the  sight  of  man,  or  at  the  least  alarming  noise.  They  are 
very  voracious  and  agile,  and  pursue,  as  they  swim,  rep- 
tiles, especially  young  crocodiles  and  fishes.  Their  flesh 
being  esteemed,  they  are  angled  for  with  a  hook  and  line 
baited  with  small  fish  or  living  animals,  or  with  a  dead 
bait,  to  which  the  angler  gives  motion  and  Apparent  life ; 
for  they  are  said  never  to  approach  a  dead  or  immoveable 
prey.*  When  they  would  seize  their  food  or  defend  them- 
selves, they  dart  out  their  head  and  long  neck  with  the 
rapidity  of  an  arrow.  They  bite  sharp  with  their  trenchant 
beak,  and  do  not  let  go  till  they  have  taken  the  piece 
seized  out ;  so  that  their  bite  is  much  dreaded,  ana  the 
fishermen  generally  cut  off  thek  heads  as  soon  as  they  have 
caught  them. 

The  males  appear  to  be  fewer  in  number  than  the  fe- 
males, or,  at  least,  they  come  less  frequently  to  the  banks 
of  rivers,  where  the  females  resort  to  deposit  their  eggs  in 
hollows,  which  contain  from  fifty  to  sixty.  The  number 
varies  according  to  the  age  of  the  females,  which  are  less 
fruitful  in  proportion  to  tneir  youth.  The  eggs  are  spheri- 
cal, their  shell  is  solid,  but  membraneous  or  slightly  cal- 
careous. 

Genus  Gymnopus,  Dum.  and  Bibr.  (Trionyx,  Geoff. ; 
Aspidonectesy  Wagler).  Characters.— CBiapsce  with  a  car- 
tilaginous circumference,  very  large,  floating  behind,  and 

*  This  must  be  taken  to  am>ly  to  Uving  ^nitnuU  only,  for  the  FotamUois  aro 
said  to  feed  not  merely  on  tne  young  of  the  crocodiles,  but  alio  to  be  great 
destroyers  of  their  eggs  in  the  Nile  and  the  Ganges, 
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depnved  of  bone  extemallv ;  sternum  too  narrow  behind 
to  nide  the  limbs  completely  when  the  animal  draws  them 
up  under  the  carapace,  trionyx  and  Testudo  ferox  of 
authors. 

Species. — Gymnopus  sjfiniferua  (North  America,  the 
rivers  of  Greorffia  and  Florida,  as  well  as  the  lakes  situated 
above  and  below  Niagara.  Those  sent  to  the  Pans  Mu- 
seum by  M.  Lesueur  were  fished  up  in  the  Wabash,  a  river 
which  enters  the  territory  of  Indiana  and  of  the  Illinois, 
and  falls,  a  little  before  its  junction  with  the  Mississippi,  into 
the  Ohio). 

M.  Lesueur  states  that  towards  the  end  of  April,  or  most 
frequently  in  May,  the  females  of  this  species  seek  out  on 
the  river-banks  sandy  spots  for  the  deposit  of  their  eggs ; 
steeps  of  ten  or  fifteen  feet  elevation  deter  them  not  when 
they  are  choosing  places  exposed  to  the  sun.  Their  eggs 
are  spherical,  and  tneir  shell  is  more  fra^le  than  that  of 
the  eggs  of  the  species  of  Edolians  living  in  the  same 
waters ;  their  eggs  amount  to  from  fifty  to  sixty.  M.  Le- 
sueur counted  in  the  ovary  twenty  ready  for  laying,  and  a 
great  quantity  of  others  of  variable  dimensions,  from  that 
of  a  pm's  head  to  the  much  greater  volume  which  they 
attain  when  they  are  covered  with  their  calcareous  coat. 
The  retreats  of  these  tortoises  are  on  rocks  and  on  the 
trunks  of  trees  overthrown  in  the  river.  They  may  be 
taken  with  hook  and  Une  baited  with  a  little  fish ;  they  are 
very  voracious,  and  bite  their  captors,  so  that  the  prudent 
cut  off  their  heads.  M.  Lesueur  was  often  bitten  by  those 
he  had ;  they  dart  out  their  heads  like  lightning.  The 
young  begin  to  show  themselves  in  July.  The  fiesh  of 
this  species  is  very  delicate. 


Gymnopai  Spinifenxs. ' 

Gymnopus  muttms, —Trionyx  muticns,  Lesueur,  Le- 
conte,  and  Gray.    (Same  localities  as  G.  Spiniferus,) 

Gymnopus  JEgyptiacus. -^Trionyx  jEgypttacuSj  Geoff., 
Trionyx  Niloticus,  Gray.  (The  Nile,  and,  as  it  seems  to 
MM.  Dumdril  and  Bibron,  other  African  rivers ;  for  the 
Trionyx  labiatus  of  Bell,  which  in  their  opinion  is  this 
species,  has  been  sent  from  Sierra  Leone.) 

This  is  supposed  to  be  the  lavQ  (Emys)  of  Aristotle 
(« De  Part.  Amm.,'  v.  9). 

Gymnopus  Duvaucelii — Trionyx  Gangeticus^  Cuv., 
Trionyx  Hurum^  Gray  (the  Ganges);  Gymnopus  ocel- 
latus,  Trionyx  ocellatus^  Hardwick,  Trionyx  Hurum 
(the  young).  Gray  (the  Ganges);  Gymnopus  lineatus, 
Trionyx  Jigyptiacus,  var.  Hardw.,  Trionyx  Indicus, 
Gray  (Ganges);  Gymnopus  Juvanicus — Trionyx  Javani- 
cusy  Schwei gg.  (Java);   Gymnopus  subplanus — Trionyx 


subplanuSf  GeofiP.  (Ganges) ;   Gymnopus   Euphraiicus-^ 
Trtonyx  EuphraticuSy  Geofi*.  (Tigris  and  Euphrates). 

Genus  CryptopuSj  Dum.  and  Bibr.  {Trtonyx,  Wagl. ; 
Emyda,  Gray).  Characters. — Carapace  with  narrow  car- 
tilaginous bordera  supporting  above  the  neck  and  behind 
the  thighs  small  bony  pieces  ;  sternum  large,  forming  in 
front  a  moveable  door  or  lid  which  can  hermetically  close 
the  aperture  of  the  osseous  box.  The  posterior  part  of  the 
sternum  furnished  right  and  left  with  a  cartilaginous  oper- 
culum, shutting  the  apertures  which  give  passage  to  the 
hind  feet ;  there  is  a  tnird  operculum,  besides,  to  stop  the 
opening  whence  the  tail  issues. 

Species. — Cryptopus  granosus.  Trionyx  granosus, 
Schweigg.  (Pondicherry ;  rather  common  on  the  coast  of 
Coromandel ;  lives  in  fresh-water  meers ;  the  flesh  is  eaten)  ; 
Cryptopus  Senegalensis  (Senegal). 

4th  Family. — Thalassians,  Sea  Tortoises,  or  Turtles. 
{ChelontadcBy  Gray ;  CareitoidSj  Fitzing. ;  Halyche- 
lones,  Ritgen ;  Oiacopod  Tortoises,  Wagl.). 

This  family  is  at  once  distinguished  from  all  the  others 
by  the  comparatively  depressed  cai*apace,  and  the  long 
and  broad  paddles,  the  anterior  of  wnich  are  very  much 
prolonged  when  compared  with  the  posterior  ones.  Indeed, 
their  limbs  are  entirely  so  modified  as  to  become  swimming 
organs. 

Geographical  Distribution  of  the  Family. — ^The  Tha- 
lassians are  found  in  all  the  seas  of  warm  climates,  but 
principally  towards  the  torrid  zone  in  the  equinoctial 
ocean,  on  the  shores  of  the  Antilles,  Cuba,  Jamaica,  the 
Caiman  Isles,  and  St.  Domingo ;  in  the  Atlantic  Ocean, 
at  the  Cape  de  Verd  and  Ascension  Islands ;  in  the  Indian 
Ocean,  at  the  Isles  of  France,  Madagascar,  Seychelles,  and 
Rodriguez ;  at  Vera  Cruz  in  the  Gulf  of  Mexico ;  and 
at  the  Sandwich  and  Galapagos  Islands  in  the  Pacific 
Ocean. 

Habits  qf  the  Thalassians. — ^The  turtles  hardly  ever 
leave  the  sea,  excepting  for  the  purpose  of  laying  their 
eggs ;  but  some  accounts  state  that  they  will  crawl  up  the 
shores  of  desert  islands  in  the  night,  and  clamber  up  the 
edges  of  isolated  rocks  far  at  sea,  for  the  purpose  of  brows- 
ing on  certain  favourite  maiine  plants.  They  have  been 
seen  in  smooth  water,  bs  far  as  seven  or  eight  hundred 
leagues  from  the  land,  floating  motionless  on  the  surface 
of  the  sea,  as  if  they  were  dead,  and  it  has  been  supposed 
that  they  are  then  asleep.  They  dive  well,  and  can  re- 
main beneath  the  surface  a  long  time,  as  might  be  ex- 
pected from  the  extent  and  volume  of  their  arbitrary  lunjjp 
capable  of  retaining  and  furnishing  a  sufficient  quantity 
of  air  while  they  are  submerged. 

MM.  Dum6nl  and  Bibron  speak  of  the  Potamians  and 
Turtles  as  exceptions  to  the  rest  of  the  Testudinaia,  which, 
generally  speaking,  can  produce  no  other  sounds  than 
hisses :  we  find  however  from  Mr.  Darwin's  account  above 
given,  that  the  Great  Land  Tortoises,  the  males  at  least, 
bellow  loudlv  at  the  pairing  season.  The  cries  of  the  Po- 
tamians and  of  some  Chelones  have  been  noticed  by 
observers,  and  especially  those  of  the  Coriaceous  Turtle 
or  Sphargis.  Individuals  of  this  last  genus,  when  ham- 
pered in  nets  or  grievously  wounded,  have  been  heard  to 
utter  loud  roars,  from  which  they  derive  their  name.* 

The  food  of  the  Thalassians  consists  principally  of 
marine  plants ;  but  it  appears  that  some  of  them,  especi- 
ally those  which  exhale  a  musky  odour,  Chelone  caouana 
for  instance,  feed  also  on  crustaceans  and  many  species  of 
mollusks,  the  cuttles  especially.  Their  jaws  are  robust, 
like  the  beaks  of  birds  of  prey ;  solidly  articulated  and 
worked  with  highly  developed  muscles ;  and  their  homy 
beak,  hooked  above  and  below,  is  trenchant  on  the  edges, 
and  most  frequently  serrated,  so  as  to  assist  in  securing  a 
slippery  prey.  .  ,  .  .^       . 

The  circumstances  which  precede  or  accompany  the  act 
of  continuing  the  species  are  far  from  well  known,  thougk 
the  epoch  of  fecundation  is  pretty  accurately  fixed,  ana 
ordinarily  takes  place  in  the  spring.  The  conjunction  of 
the  sexes  is  of  long  continuance,  but  authors  are  not  agreed 
as  to  the  mode  of  the  cavala^e,  as  it  has  been  termed ;  nor 
as  to  its  duration,  some  stating  the  time  at  fourteen  or  fif- 
teen days,  and  others  assigning  twice  that  period.  One 
point  seems  certain,  that  the  union  takes  place  in  the 
water :  but  some  say  that  the  male  remains  on  the  carapace 
of  the  female  the  whole  time  ;    others  that  the  two  plas- 

*   r^CTpayi^w,  to  roar  or  cry  loudly. 
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trons  have  been  seen  in  contact,*  and  the  heads  of  the 
two  animals  out  of  the  water.  Others,  again,  assert  that  the 
union  being  effected,  the  two  individuals  remain  reversed 
more  canino. 

The  circumstances  attending  the  deposit  of  the  eggs  are 
better  known.  To  reach  the  destined  spot,  the  females 
have  often  to  traverse  the  sea  for  more  than  iifty  leagues, 
and  the  males  accompany  them  to  the  sandy  beaches  of 
those  desert  islands  selected  for  the  places  of  nidification. 
Arrived  at  the  end  of  their  vojrage,  they  timidly  come  forth 
from  the  sea  after  sunset ;  and  as  it  is  necessary  to  leave 
the  eggs  above  high-water  mark,  they  have  often  to  drag 
themselves  to  a  considerable  distance  before  they  can  hol- 
low out  their  nests  (about  two  feet  in  diameter)  during  the 
night,  and  there  lav  at  one  sitting  to  the  number  of  a  hun- 
dred eggs.  This  laying  is  repeated  thrice,  at  intervals  of 
two  or  three  weeks.  The  eggs  vary  in  size,  but  are  sjjheri- 
cal,  like  tennis-balls ;  and  when  they  are  laid,  their  in- 
vesting membrane  is  slightly  flexible,  although  covered 
with  a  delicate  calcareous  layer.  After  slighuy  covering 
the  nest  with  light  sand,  the  parent  returns  to  the  sea, 
leaving  the  eggs  to  the  fostering  influence  of  a  tropical 
sun.  The  eggs  are  said  to  be  hatched  from  the  fifteenth 
to  the  twentv-ninth  day ;  and  when  the  young  turtles  come 
out,  their  shells  are  not  yet  formed,  and  they  are  white  as 
if  blanched.  They  instinctively  make  for  the  sea ;  but  on 
their  road,  and  as  they  pause  before  entering  the  water, 
the  birds  of  prey  that  have  been  watching  for  the  moment 
of  their  appearance  hasten  to  devour  them  ;  whilst  those 
that  have  escaped  their  terrestrial  persecutors  by  getting 
into  the  sea,  have  to  encounter  a  host  of  voracious  flshes 
and  legions  of  ambushed  crocodiles. 

Those  that  escape  attain,  under  favourable  circumstances, 
enormous  dimensions.  Individuals  of  the  genus  Sphargis 
have  been  known  to  weigh  from  1500  to  1600  pounds ;  and 
some  Chelones,  whose  carapace  has  measured  in  its  cir- 
cumference more  than  15  feet,  and  near  7  feet  in  length, 
have  weighed  down  more  than  from  800  to  900  pounds. 
Aged  turtles  often  cany  about  with  them  on  their  carapace 
a  little  world  of  parasites,  such  as  Flustray  Serpulce,  Ba- 
■  lani,  and  CoronuUe;  whilst  certain  Annelids  securely  fix 
themselves  at  the  origin  or  base  of  the  limbs,  where  the 
motion  of  the  turtle  cannot  displace  them. 

Utility  to  Man,  Chase,  (J^.— -Though  many  of  the  other 
Testudinata  are  highly  useful  to  man,  especially  as  articles 
of  food,  none  are  of  such  great  utility  as  the  ThaUusians, 
The  advantages  to  be  derived  from  them  were  not  lost 
upon  the  antients ;  and  though  Mercury  is  said  to  have 
taken  the  first  hint  for  the  stmcture  of  a  lyre  from  the 
dried  carapace  and  tendons  of  a  tortoise  (a  Gymnopus, 

Srobably),  found  by  the  god  after  an  inundation  of  the 
file,  and  which  sounded  when  he  struck  *■  the  chorded 
shell,'  the  benefits  arising  from  the  Thalassians  are,  if  not 
of  so  refined,  of  a  much  more  substantial  and  varied 
nature.  The  inhabitants  of  those  countries  where  the 
turtles  grow  to  a  large  size  do  not  merely  derive  from  them 
a  supply  of  food,  but  they  convert  their  carapaces  into 
boats,  into  huts,  into  drinlang-troughs  for  their  domestic 
animals,  and  baths  for  their  children.  The  Ckelonophagi 
of  old,  who  inhabited  the  shores  of  India  and  the  Red  Sea, 
converted  the  enormous  shells  of  the  turtles  which  they 
caught  into  roofs  for  their  houses  and  boats  for  their  little 
voyages,  as  Strabo  and  Pliny  testify.  The  latter,  in  the 
tenth  chapter  of  his  ninth  book,  enters  at  large  upon  the 
subject. 

As  an  article  of  food  the  Green  Turtles,  Tortues  franches 
of  the  French,  are  so  highly  prized,  that  they  have  become 
a  considerable  article  of  commerce.  The  fat  of  many 
species,  when  fresh,  is  used  with  successSn  lieu  of  butter 
and  oil  in  cookery ;  and  in  those  species  which  have  a 
musky  odour  {Chelones  caouana  and  caretta  for  instance), 
is  used  for  embrocations,'  leather-dressing,  and  as  lamp- 
oil. 

The  Imbricated  Turtles  furnish  that  valuable  article 
tortoiseshell,  or  rather  the  best  sorts  of  it,  so  highly  prized 
in  antient  and  modem  times,  and  so  ornamental  and  useful 
in  the  arts.  The  eggs  of  all  the  species,  particularly  those 
of  the  Green  Turtles,  are  excellent. 

In  proportion  to  the  benefits  derived  from  the  spoils  of 
the  turtles,  the  ingenuity  of  man  has  been  sharpened  by 
his  eagerness  to  acquire  them.    One  of  the  most  obvious 

*  Thii  last  account  may  be  well  doubted  by  thoae  who  are  oonvenaiit  with 
the  oif  anjzation  of  the  aiitm>ili. 


methods  of  capture  was,  and  is,  to  watch  the  females  as 
they  emerge  from  the  sea  to  deposit  their  eggs,  and  then 
turn  them  upon  their  backs  on  the  high  and  dry  sand, 
where  they  helplessly  remain  till  the  captors  come  to  fetch 
them  on  the  morrow.  When  the  turtles  lie  floating  on 
the  sea,  either  for  the  purposes  of  sleep  or  respiration,  the 
turtle-fishers  approach  them  auietly  with  a  sharp  harpoon, 
carrying  a  ring  at  the  butt-ena,  to  which  a  cord  is  attached. 
The  harpooner  strikes,  and  the  wounded  animal  dives,  but 
is  at  last  secured  by  the  cord.  In  the  South  Seas  skilful 
divers  watch  them  when  so  floating,  and,  getting  under 
the  animals,  suddenly  rise,  and  so  seize  them.  Mr.  Dar- 
win, with  his  usual  felicity,  describes  another  method  of 
capture.  In  his  account  of  Keeling  Island,  he  says : — 
'  I  accompanied  (April  6,  1830)  Capt.  Fitz-Roy  to  an 
island  at  the  head  of  the  lagoon :  the  channel  was  ex- 
ceedingly inti'icate,  winding  through  fields  of  delicately 
branched  corals.  We  saw  several  turtles,  and  two  boats 
were  then  employed  in  catching  them.  The  method  is 
rather  curious :  the  water  is  so  clear  and  shallow,  that 
although  at  first  a  turtle  quickly  dives  out  of  sight,  yet  in 
a  canoe  or  boat  under  sail,  the  pursuers,  after  no  very 
long  chase,  come  up  to  it.  A  man  standing  ready  in  the 
bows,  at  this  moment  dashes  through  the  water  upon  the 
turtle's  back ;  then  clinj^ng  with  both  hands  by  the  shell 
of  the  neck,  he  is  earned  away  till  the  animal  becomes 
exhausted,  and  is  secured.  It  was  quite  an  interesting 
chase  to  see  the  two  boats  thus  doubling  about,  and  the 
men  dashing  into  the  water,  trying  to  seize  their  prey.' 
(^Journal.) 

But  the  most  extraordinary  mode  of  fishing  is  that  said 
to  be  practised  towards  the  coasts  of  China  and  the  Mo- 
zambique, where  turtles  are  taken  by  the  aid  of  living 
fishes  trained  for  the  purpose,  and  thence  named  fisher- 
fishes.  The  fact  appears  to  have  been  known  to  Colum- 
bus, and  has  been  verified  by  Commerson  and  cited  by 
Middlcton  and  Salt.  The  fish  is  a  species  of  Echeneis  or 
Remora,  and  the  islanders  who  use  it  are  said  to  proceed 
in  the  following  manner.  They  have,  in  their  little  boat, 
tubs  containing  many  of  these  fishes,  the  top  of  whose 
head  is  covered  with  an  oval  plate,  soft  and  neshy  at  its 
circumference.  In  the  middle  of  this  plate  is  a  very  com- 
plicated apparatus  of  bony  pieces,  disposed  across  m  two 
regular  rows,  like  the  laths  of  Persian  blinds.  The  number 
of  these  plates  varies  from  fifteen  to  thirty-six,  according 
to  the  species ;  they  can  be  moved  on  their  axis  by  means 
of  particular  muscles ;  and  their  free  edges  are  furnished 
with  small  hooks,  which  are  all  raised  at  once  like  the 
points  of  a  wool-card.  The  tail  of  each  of  the  trained 
fishes  in  the  tubs  is  furnished  with  a  ring,  for  the  attach- 
ment of  a  fine  but  long  and  strong  cord.  When  the  fisher- 
men perceive  the  basking  turtles  on  the  surface  of  the  sea, 
knowing  that  the  slightest  noise  would  disturb  the  in- 
tended victim,  they  slip  overboard  one  of  their  Remoras 
tied  to  the  long  cord,  and  pay  out  line  according  to  their 
distance  from  the  turtles.  As  soon  as  the  fish  perceives 
the  floating  reptile  he  makes  towards  it,  and  fixes  himself 
to  it  so  firmly  that  the  fishermen  pull  in  both  fish  and 
turtle  to  their  boat,  where  the  fish  is  very  easily  detached 
by  pushing  its  head  in  a  direction  from  behind  forwards, 
and  the  turtle  is  secured. 

Genus  Chelone,  Brongn.  (Caretta,  Merrem).  Cha- 
racters, — ^Body  covered  with  homy  scales  or  shells.  One 
or  two  nails  on  each  foot. 

1st  Subgenus. — Chelonies  Franches,    Green  Turtles. 

Characters. — ^Discoidal  plates  to^the  number  of  thirteen, 
not  imbricated.  Muzzle  snort,  rounded.  Upper  jaw  with 
a  slight  notch  in  front  and  small  dentilations  on  the  sides ; 
homy  case  of  the  lower  jaw  formed  of  three  pieces  and 
having  its  sides  deeply  dentilated.  A  nail  on  the  first  toe 
of  each  foot. 

Species. — Chelone  Mydas  (the  Atlantic  Ocean.  MM. 
Dum^ril  and  Bibron  ol^erve  that  this  and  the  three  fol- 
lowing species  are  so  similar,  that  it  is  possible  for  them  ta 
form  one  species  only :  but  they  add  that  this  question  can 
only  be  satisfactorily  solved  by  those  who  have  opportuni- 
ties of  comparing  the  living  animals) ;  Chelone  virgata 
(Teneriffe ;  Rio  Janeiro ;  Cape  of  Good  Hope ;  New  York  ; 
Indian  Seas ;  the  Red  Sea) ;  Chelone  maculosa  (Malabar 
Coast) ;  Chelone  marmorata  (Island  of  Ascension). 
2nd  Subgenus. — Lnbricated  Chelones. 

Characters, — ^Plates  of  the  disk  imbricated  and  thirteen 
in  number.     Muzzle  long  and  compressed.    Jaws  with 


Digitized  by 


Google 


TOR 


77 


TOR 


straight  edges  without  dentilations,  curved  slightly  towards 
each  other  at  their  extremities.    Two  nails  on  each  fin. 

Species.— CA^/owe  imbricata.  The  Hauk's-bill  Turtle  of 
Catesby  and  Brown  (Indian  and  American  Oceans,  the 
Isle  of  Bourbon,  the  Seychelles,  Amboyna,  New  Guinea, 
the  Havannah^    Flesh  bad.    Eggs  very  good. 


Chelone  imbncata. ' 

3rd  Subgenus. — ChelonSes  Caouanes,  Logger-head  Turtles. 

Characters. — I^lates  of  the  carapace  not  imbricated. 
Fifteen  plates  on  the  disk.  Jaws  slightly  curved  towards 
each  other  at  their  extremity. 

Species. — Chelone  caouana,  the  Logger-head  Turtle  of 
Catesby  (the  Mediterranean,  also  the  Atlantic  Ocean,  Rio 
Janeiro) ;  Chelone  Dussumierii — Chelonia  olivacea  of 
Eschscholtz  (China  Seas  and  Malabar  Coast). 

Genus  SvhargiSj  Men-em  {Coriudoy  Flem. ;  Derma- 
tochelysy  Blainv.).  Characters, — Body  enveloped  in  a 
coriaceous  hide,  tuberculous  in  young  subjects,  completely 
smooth  in  adults.    Feet  without  nails.     (ErpStologic.) 

Species. — Sphargis  Coriacea — Testudo  Lyra^  Donnd. 
and  Bechst. ;  Tortue  Luth  of  the  French ;  Coriaceous  and 
Tuberculated  Tortoise  of  Pennant.    (Atlantic  Ocean.) 

Tliis  turtle  has  been  taken  on  many  of  the  European  coasts : 
several  of  larffe  size  (700  and  800  lbs.  in  weight)  have  been 
captured  on  those  of  Britain.  One  case,  where  the  capture 
was  effected  off  the  coast  of  Scarborough,  should  be  a 
warning  not  to  use  it  rashly  as  food.  Pennant  relates  that 
one  of  the  three  taken  in  1748,  or  1749,  was  purchased  by 


Sphargis  coriarca. 


riusfroii  of  f'l  liri'iis  coiiucca* 


a  family  who  invited  several  persons  to  partake  of  it.  A 
gentleman  present  told  the  guests  that  the  flesh  was  un- 
wholesome, but  one  of  the  company  persisted  in  eating  of 
it,  and  suffered  most  severely,  being  seized  with  dreadful 
vomiting  and  purging ;  and  yet  the  Carthusians,  Pennant 
tells  us,  are  said  to  eat  no  other  species.  It  would  seem, 
then,  that  the  severe  effect  above  noticed  must  have  been 
accidental,  and  the  animal  may  have  been  in  an  unhealthy 
condition.  It  is  said  to  grow  very  fat ;  but  the  flesh  is 
reported  to  be  coarse  and  bad.  The  French  name  is 
given  probably  upon  the  supposition  that  it  was  the 
species  used  by  the  antients  in  the  early  construction  of 
the  lyre. 

Fossil  Testudinata. 
Cuvier  commences  his  admirable  treatise  upon  Fossil 
Tortoises  by  observing  that  the  number  of  living  species  is 
so  considerable,  that  it  is  very  difficult  to  decide  whether 
a  fossil  tortoise  is  or  is  not  of  an  unknown  species,  inas- 
much as  it  is  not  only  necessary  before  arriving  at  this 
conclusion  to  compare  the  carapaces  and  plastrons  covered 
with  their  homy  plates  or  scales,  as  they  are  ordinarily 
seen  in  cabinets  and  represented  in  books,  but  also  the 
skeletons,  so  that  the  observer  may  accurately  study  the 
joining  of  the  ribs  and  other  bones  which  concur  to  com- 
pose their  cuirasses.  He  names  twenty-nine  species  that 
ne  himself  had  stripped  of  their  covering,  and  says  that  he 
had  performed  that  operation  on  others  beside.  Thus  he 
laid  bare  the  characters  which  enabled  him  to  distinguish 
the  fossils  as  far  as  his  examined  species  went ;  but  he 
adds,  with  his  usual  philosophical  candour,  that  it  is  only 
by  induction  that  he  could  be  guided  in  the  case  of  those 
species  which  he  had  not  at  his  disposition. 

Cuvier  begins  with  the  fossil  Trionyces^  and  distin- 
guishes, 1,  Those  from  the  gypsum-beds  of  the  environs  of 
Paris ;  2,  Those  from  the  gypsum-beds  of  Aix ;  3,  Those 
from  the  molasse  of  the  department  of  the  Gironde; 
4,  Those  from  the  gravel  and  clay-beds  of  Hautevigne  in 
the  department  of  the  Lot  and  Garonne ;  5,  Those  from 
the  gravel-beds  in  the  neighbourhood  of  Castelnaudry ; 
and  6,  Those  from  the  sandy  beds  in  the  environs  of 
Avaray. 

He  next  considers  the  Emydes,  or  Freshwater  Tortoises, 
noticing,  1,  Those  from  the  Paris  gypsum-beds  ;  2,  Those 
discovered  together  with  crocodiles  in  the  Jurassic  lime- 
stone of  the  neighbourhood  of  Soleure ;  3,  Those  of  the 
ferruginous  sand  of  Sussex ;  4,  Those  of  the  molasse  of 
la  Grave  and  those  of  the  molasses  of  Switzerland ;  5,  Those 
from  our  isle  of  Sheppey ;  6,  Those  from  the  environs  of 
Brussels  ;  and  7,  Those  from  the  marly  sand  (sable  mar- 
neux)  of  the  province  of  Asti. 

The  Marifie  Tortoises,  or  Chelonians,  he  divides  into, 
1,  Those  of  the  environs  of  Maestri cht ;  and  2,  Those  of  the 
slate  of  Claris. 

The  Land  Tortoises  noXictA  are,  1,  Those  of  the  environs 
of  Aix ;  and  2,  Those  found  in  the  Isle  of  France  under 
the  volcanic  beds. 

The  conclusions  drawn  by  Cuvier  are,  that  the  tortoises 
are  as  anlient  inhabitants  of  the  world  as  the  crocodiles ; 
that  they  accompany  the  remains  of  the  latter  generally ; 
and  that  as  the  greater  number  of  their  remains  belong  to 
fresh- water  or  terrestrial  species,  they  confirm  the  conjec- 
tures drawn  from  the  bones  of  crocodiles  as  to  the  exist- 
ence of  isles  or  continents  which  were  frequented  by  rep- 
tiles before  the  existence  of  viviparous  quadnipeds,  or  at 
least  before  there  was  a  sufficient  number  of  these  last  to 
afford  a  quantity  of  remains  at  all  comparable  to  those  of 
reptiles. 

Cuvier  concludes  by  stating  that  he  further  knows  of  the 
remains  of  tortoises  found  m  many  different  places,  but 
whose  characters  are  but  little  or  badly  determined :  thus 
he  remarks  that  some  are  found  in  the  basin  of  Puy  en  Velay 
with  fresh-water  shells  and  the  bones  of  quadrupeds,  and 
that  there  are  some  which  appear  to  be  marine  in  the  blue 
marls  of  the  Plaisantin,  so  abundant  in  marine  shells,  bones 
of  whales,  &c. 

Hermann  von  Meyer  refers  to  all  the  fossil  Testudinata 
known  up  to  the  time  when  he  wrote  (1832),  but  the  fol- 
lowing are  the  only  species  named  : — 
Trionyces,  Parisiensis,  and  Maunoir. 
Emys :  no  specific  names  are  given,  except  such  as£my« 
de  Sussex,  E.  de  Sheppey,  &c.,  according  to  the  localities ; 
and  i?Mm^er«wwAVVagl.,  is  noticed  from  the  Solenhofen 
date. 
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It  b  the  lame  with  Chelane^  with  the  exception  of  Che- 
lone  Harviceneis,  and  with — 

TeetudOy  with  the  exception  of  T,  radiata  P,  71  anttqua, 
and  Testudinites  Sellovit. 

Professor  Owen,  in  his  paper  read  before  the  Geological 
Society  of  London,  in  December,  1841,  containing  a  '  De- 
scription of  Six  Species  of  Marine  Turtles  (Chelonee)  from 
theliondon  clay  of  Sheppey  and  Harwich,'  after  quoting 
•the  generalizations  given  in  the  latest  works  which  treat 
of  Fossil  Chelonians,  and  examining  the  evidence  on  which 
those  from  the  Eocene  clay  of  Sheppev  had  been  referred 
exclusively  to  the  fresh-water  genus  Mmye  by  Cuvier  and 
others,  points  out  the  circumstajices  which  invalidate  the 
conclusions  that  had  been  deduced  from  it.  He  then 
proceeds  to  describe  the  fossils,  and  to  show  the  characters 
by  which  he  has  established  the  existence  of  five  species 
of  marine  Turtles  from  the  London  clay  at  Sheppey,  and  a 
sixth  species  from  the  same  formation  near  Harwich.  The 
following  are  the  species  named  by  him  : — 

1,  Chelone  breviceps;  2,  Chelone  loneiceps;  3,  Chelone 
latiscutata ;  4,  Chelone  convexa ;  5,  Chelone  subcristata  ; 
6,  Chelone  planimentum.  {Geol,  Proc.,  vol.  iii.,  1841-1842.) 

The  same  author,  in  his  elaborate  and  highly  satisfactory 
Report  on  British  Fossil  Reptiles,  gives  the  following 
account  of  the  order  Chelonia : — 

I,  Family  TesttidinidcBy  Tortoises,  or  Land-Tortoises. 

1.  New  Red-Sandstone  Tortoises,  The  most  antient  of 
the  evidences  of  Chelonians  in  British  formations  appear 
to  Professor  Owen  to  be  referrible  to  the  Land-Tortoises  ; 
and  he  quotes  the  foot-prints  from  the  (quarries  at  Corn- 
cockle Muir,  and  those  subsequently  discovered  at  the 
quarries  of  Craigs,  two  miles  east  of  Dumfries,  as  exam- 
ples.    [Salaicandboiobs,  vol.  XX.,  p.  340.] 

2.  Oolite  Tortoises,  Examples,  impressions  of  homy 
scutes  about  the  size  of  those  covering  the  carapace  of  a 
tortoise  ten  inches  in  length,  in  the  oolite  slate  of  Stones- 
aeld. 

IL  Family  Emvdidse,  Fresh-water  Tortoises. 

1.  An  undetermined  species  in  the  museum  of  Professor 
Bell,  from  the  Eocene  clay  near  Harwich. 

2.  Enws  testudinifomtis,  Owen  {Emys  de  Sheppey, 
Cuv.  ?),  Sheppey. 

3.  Platemys  tiowerbanhii,  Owen.    Sheppey. 

4.  Platemys  Bullochii,  Owen.    Sheppey. 

5.  Tretostemon  punctatum.  Owen.  Purbeck  limestone. 
N.B.  Closely  allied  to  Trionyoc. 

6.  With  regard  to  Platemys  Mantelli,  Emys  de  Sussex, 
Cuv.,  Emys  Mantelli,  Gray,  Professor  Owen  remarks 
tiiat  the  fossils  discovered  by  Dr.  Mantell  in  the  Wealden 
strata  of  Til^te  Forest,  and  the  resemblance  of  which  to 
the  flat  species  of  Emydian  discovered  by  M.  Hugi  in  the 
Jura  limestone  at  Soleure  has  been  pointed  out  by  Cuvier, 
are  referrible  to  the  pleuroderal  section  of  the  Emydian 
family,  as  arranged  by  MM.  Dum6ril  and  Bibron,  and  in 
that  section  to  the  genus  Platemys  (Hydraspis,  Bell) ;  but 
that  not  enough  of  the  skeleton  of  any  individual  has  yet 
been  obtained  to  afford  a  foundation  for  specific  character. 

7.  Large  Emydian  from  the  fCimmertdge  Clay.  A  bone 
in  the  museum  of  Sir  P.  Grey  Egerton,  Bart.,  from  Hed- 
dington  Pits,  probably  belonjg;ing  to  a  species  of  Platemys. 

8.  Footsteps  o/^nydians  in  New  Red-Sandstone.  Stour- 
ton  quarries,  Cheshire. 

Genus  Trionyx.  Professor  Owen  remarks  that  cer- 
tain British  fossils  from  the  secondary  formation  referred 
to  Trionyx  have  been  proved  to  belong  to  another  family 
of  Chelonians :  the  supposed  Trionyx  from  the  new  red- 
sandstone  (Caithness)  has  been  pronounced  to  be  a  ganoid 
fish  (genus  Coccosteus)  by  Agassiz.  Nor  had  Professor 
Owen  when  he  wrote  (1841)  seen  any  Chelonite  from  the 
Wealden  formation  that  could  be  confidently  afiKrmed  to 
belong  to  Trionyx. 

1.  Femur  from  lias  at  Idnksjield,  in  the  possession  of 
Mr.  Robertson  of  Elgin,  4^  inches  in  length,  and  found  with 
remains  of  Plesiosaurus  and  Hybodus.  Though  not  iden- 
tical in  form  with  any  Trionyx  with  which  Professor  Owen 
oould  compare  it,  he  found  it  to  resemble  the  modifications 
of  (he  bone  in  that  genus  more  closely  than  in  Tortoises, 
Emydians,  or  Turtles.  He  remarks  that  although  some  of 
the  Turtles  of  the  Eocene  period,  as  the  Chelone  longiceps, 
present  such  modiflcations  of  the  jaws  as  seem  to  have 
adapted  them  to  habits  and  food  analogous  to  those  of  the 
Trionyx,  yet  evidences  of  this  genus,  to  which  the  destruc- 
tion of  the  eggs  and  young  of  crocodiles  is  more  particu- 1 


larly  assigned  in  the  Nile  and  Ganges,  are  not  wanting  m 
certain  localities  where  the  London  clay  appears  to  have 
been  deposited  under  circumstances  analogous  to  those  at 
the  termination  of  equally  gigantic  rivers ;  and  he  adds 
that  unequivocal  portions  of  a  true  Trionyx  have  been 
obtained  from  the  Eocene  clay  at  Sheppey,  and  at  Brackle- 
sham,  and  that  they  are  also  associated,  as  in  the  Paris 
basin,  w\fy  repipins  of  4noplotherium  and  Paleeoiherium 
in  the  Eocene  limestone  deposit^  in  the  Isle  of  Wight. 
III.  Fainily  Chelonidae.  Thalassian  family,  or  Turtles. 

1.  Chelone  planiceps,  Owen.    Portland  sandstone. 

2.  Chelone  obovata,  Owen.    Purbeck  limestone. 

3.  Wealden  Chelone,  an  undjetermined  species,  f^ortions 
of  the  carapace,  plastron,  and  bones  of  the  extremities  of 
a  lar^e  species  of  marine  ti^rtle,  some  of  th^m  indicating 
individuals  nearly  three  feet  in  length — discovered  by  Dr. 
Mantell  in  the  Wealden  strata  of  Tilgate  porest  (figured  in 
the  Doctor's  Illustrations  qfthe  Geology  of  Sussex).  This 
species  in  Professor  Owen's  ppinion  comes  nearest  to  Che- 
lone planimentum  of  the  Harwich  Eocene  clay. 

4.  Chelone  pulchriceps,  Owen.  Superincumbent  beds 
of  the  lower  greensand ;  greensand  near  Barnwell,  Cam- 
bridge. 

5.  Chelone  Benstedi,  Owen.  {Emys  Benstedi,  Mant.) 
Chalk ;  Burham,  Kent. 

Professor  Owen  then  proceeds  to  notice  the  Eocene  Ter- 
tiary Chelones  (see  above,  his  paper  read  before  the  Geo- 
logical Society  of  London),  and  concludes  by  observing, 
that  the  indications  of  Chelonites  from  Eocene  strata  in 
the  works  of  Parkinson,  Woodward,  and  Konig,  being  un- 
accompanied by  the  anatomical  deductions  essential  to  the 
establishment  of  their  true  affinities,  have  been  either  mis- 
interpreted or  neglected ;  and  except  the  citation  of  Wood- 
ward's Chelone  Harvicensis,  in  M.  H.  von  Meyer's  com- 
pilation, the  existence  in  the  London  clay  of  fossil  Emydcs 
alone  has  been  recognised  in  the  latest  summaries  of  the 
present  branch  of  paJaeontology.  •  These  therefore,'  con- 
tinues the  Professor,  ♦  could  indicate  but  little  difference 
between  the  present  Fauna  and  that  of  the  Eocene  period 
in  regard  to  the  Chelonian  order.  But  the  case  assumes  a 
veiy  different  aspect  when  we  arrive  at  the  conviction  that 
the  majority  of  Sheppey  Chelonites  belong  to  the  marine 
genus  Chelone,  and  reflect  that  the  number  of  extinct 
Eocene  turtles  from  that  limited  locality  exceeds  that 
of  all  the  well-determined  species  of  Chelone  now  known 
to  exist.  For  notwithst^ipg  the  assiduous  search  of  the 
naturalist-collector;  and  the  attractions  which  the  shell 
and  flesh  of  turtles  offer  to  the  commercial  voyager,  the  tro- 
pical seas,  though  sq  often  traversed,  have  not  as  yet 
yielded  more  than  five  good  species  of  Chelqne;  and  of 
these  only  two,  as  Chelone  mydas  and  Chelone  caretta,  are 
known  to  frequent  the  same  locality.  Now,  whilst  it  is 
obvious  that  but  a  small  proportion  of  the  organized  trea- 
sures of  the  vast  deposit  of  petrified  mud  ana  clay  which 
fills  the  London  basin  have  been  brought  to  light,  the 
results  of  the  examination  of  fossil  Chelonites  evidently 
show  that  the  antient  ocean  of  the  Eocene  epoch  was  more 
abundantly  provided  with  turtles,  and  that  these  presented 
a  greater  varietjr  of  specific  modifications  than  the  same 
extent  of  ocean  in  any  of  the  warmer  parts  of  the  earth  at 
the  present  day. 

'  The  indications  which  the  Sheppey  turtles  give,  in 
conjunction  with  the  other  organic  remains  from  the  same 
depository,  of  the  higher  temperature  that  prevailed  in  the 
latitude  in  which  they  lived,  cannot  be  overlooked ;  yet  at 
the  same  time  the  conditions  which  allow  the  attainment 
of  the  size  which  the  present  tropical  turtles  often  exhibit, 
would  seem  not  to  have  been  present  in  the  time  and  place 
of  existence  of  the  extinct  species  of  Chelone  above  enume- 
rated ;  and  again,  the  affinities  to  the  fresh-water  forms 
which  the  skeletons  of  some  of  the  Eocene  Chelones  exhibit, 
accord  with  the  indications  that  they  inhabited  the  aestuajy 
of  a  great  river.* 

TORTOLA.    rVmoiN  Islands.] 

TORTCNA,  the  Province  of,  an  administrative  division 
of  the  Sardinian  States,  is  bounded  on  the  north  by  the 
Po,  which  divides  it  from  the  province  of  Mortara ;  east 
by  the  provinces  of  Vo^hera  and  Bobbio ;  south,  by  the 
Ligurian  Apennines,  which  separate  it  from  the  duchy  of 
Genoa ;  and  west  by  the  province  of  Alessandria.  The  rivers 
or  torrents  Scrivia  and  Curone,  both  affluents  of  the  Po, 
rise  in  the  Ligurian  Apennines,  and  cross  the  province  of 
Tortona  from  south  to  north.  The  province  contains  about 
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50,000  inhabitants,  distributed  in  fifty  commuties.  The 
head  town,  Tortona,  built  upon  an  eminence  near  the 
Scrivia,  is  a  bishop^s  see,  and  has  about  9000  inhabitants, 
sereral  churches  and  convents,  and  a  royal  college.  In 
the  cathedral  is  an  antient  basso-rilievo  representing  in  the 
centre  the  downfall  of  Phaeton,  and  on  the  sides  Castor 
and  Pollux,  with  two  Greek  inscriptions  underneath,  the 
meaning  of  one  of  which  is,  Ihat  daring  shows  noble  blood, 
and  that  of  the  other  is,  the  mere  truism  that  no  one  is 
immortal.  (Val6ry,  Voyages  en  Ilalie.)  The  citadel  of 
Tortona  was  built  by  king  Victor  Amadeus  III.,  and 
destroyed  by  the  French  in  the  revolutionary  wars.  West 
of  Tortona,  in  the  direction  of  Alessandria,  is  the  plain  of 
Marengo,  with  the  villages  of  Marengo  and  San  Griuliano, 
where  Bonaparte  gained  an  important  victory  over  the 
Austrians,  in  June,  1800.  Tortona  was  antiently  a  tdwn 
of  the  Ligurians,  and  was  called  Derton,  or  Dertona.  After 
the  Roman  conquest  it  became  a  colony  (Pliny,  Hist., 
iii.  7),  and  was  a  place  of  importance,  being  situated  on 
the  road  leading  from  the  banks  of  the  Po  to  the  coast  of 
Liguria  and  Southern  Gaul.  In  the  middle  ages  Tor- 
tona was  a  free  municipal  community.  It  joined  Milan 
and  other  Lombard  cities  in  their  resistance  against  the 
emperor  Frederic  I.,  was  besieged  and  taken  by  him  after 
an  obstinate  defence,  and  was  plundered  and  partially 
destroyed,  a.d.  1154.  The  people  of  Pavia,  who  were  old 
rivals  of  those  of  Tortona,  joined  the  imperial  troops, 
and  showed  themselves  most  eager  for  the  destruction  of 
their  neighbours.  The  citizens  of  Milan  assisted  those  of 
Toi-tona  in  rebuilding  their  walls,  but  Tortona  never 
after  recovered  its  former  prosperity.  It  joined  the 
Lombard  league,  and  was  included  in  the  peace  of  Con- 
stance. It  passed  successively  under  the  dominion  of  the 
Visconti,  and  of  the  Spanish  governors  of  Milan,  and  was 
taken  and  retaken  by  the  French,  Spaniards,  Austrians, 
and  Piedmontese  in  the  wars  of  the  seventeenth  and 
eighteenth  centuries,  and  was  finally  retained  by  the  king 
of  Sardinia.  The  territory  of  Tortona  is  very  fertile,  but 
the  town  looks  dull  and  decayed.  The  other  toWns  of  the 
province  of  Tortona  are, — 1,  Castelnovo  di  Scrivia,  a  town 
of  5500  inhabitants,  north  of  Tortona  and  near  the  con- 
fluence of  the  Scrivia  and  the  Po.  It  is  the  birth-place  of 
Bandello,  a  well-known  novelist  of  the  sixteenth  century. 
2,  Ponte  Curone,  on  the  river  of  that  name,  a  town  of  about 
2000  inhabitants.  3,  Sale,  a  town  of  4000  inhabitants, 
near  the  confluence  of  the  Bormida  and  the  Po.  4,  Fab- 
brica,  a  town  of  2000  inhabitants,  in  the  Apennines,  offsets 
of  which  spread  over  the  whole  southern  part  of  the 
province.  In  these  mountain  tracts  the  inhabitants 
are  mostly  shepherds  and  goatherds,  and  their  cheese  is 
an  ai-ticle  of  exportation,  as  likewise  are  the  mushrooms 
which  grow  abundantly  here,  and  are  dried  and  exported 
chiefly  to  G^enoa,  where  there  is  a  great  consumption  of 
them. 

(Denina,  Quadro  Statisttco  delVAlta  Italia  ;  Calendario 
Siirdo ;  Neigebaur,  Gemdlde  Italiens.) 

TORTO'SA,  a  large  town  of  Catalonia  in  Spain, 
and  the  capital  of  a  considerable  district  of  that  name, 
is  situated  at  the  foot  of  a  steep  mountain  on  the  left 
bank  of  the  Fbro,  and  about  13  English  miles  from  the 
mouth  of  that  river :  in  40**  48'  N.  Tat.  and  38'  E.  long. 
Tortosa  is  the  antient  Dertosa,  known  from  inscriptions  to 
have  been  a  Roman  municipium,  and  the  capital  of  the 
Ilergaones.  It  became  a  flourishing  city  under  the 
Moors,  owipg  to  its  favourable  situation  for  trade,  being 
placed  on  a  navigable  rivet"  and  not  far  from  the  harbours 
of  Fangas  and  Alfaques,  which  last  still  retains  its  Moor- 
ish name,  the  word  Alfakk  meaning  a  jaw  and  a  harbour 
in  the  sea.  It  was  taken  from  the  Moors  in  1141  by  Ray- 
mond v.,  last  Count  of  Barcelona,  and  again  recovered  by 
them ;  being  several  times  taken  and  retaken  under  the 
reign  of  that  prince,  until  he  flnally  united  it  to  his  do- 
minions of  Arragon.  On  one  of  the  above  occasions  the 
women  of  Tortosa  distinguished  themselves  by  their  courage 
and  patriotism.  The  IVfoors  having  suddenly  invested  the 
place  at  night  whett  the  garrison  were  absent,  the  women 
mounted  the  ramparts,  and  defended  the  place  so  vigor- 
ously that  the  enemy  was  repulsed  and  compelled  to  raise 
the  siege.  In  commemoration  of  this  exploit,  Raymond 
instituted  the  military  order  of  *la  Hacha'  (the  taper  or 
light).  Tortosa  is  the  see  of  a  bishop,  who  is  suffragan  of 
Tarragona.  The  city  is  badly  built,  and  with  the  excep- 
tion 01  the  eastle,  where  the  military  governor  resides,  and 


the  cathedral,  a  fine  building,  with  three  navesj  elected  at 
the  expense  of  the  inhabitants  in  1593 — ^there  is  nothing 
worth  the  attention  of  the  artist.  During  the  Peninsular 
war,  Tortosa,  which  is  defended  by  a  wall  and  six  advanced 
forts,  sustained  a  siege  against  the  French,  commanded  by 
Marshal  Suchet,  but  the  garrison  after  a  vigorous  defence 
was  obliged  to  capitulate,  on  January  2,  1811.  Thfe  envi- 
rons of  the  city  are  well  cultivated,  and  produce  wihe,  com, 
and  oil  in  great  abundance.  The  inhabitants  are  chiefly 
occupied  in  the  coasting  trade.  The  population,  according 
to  Minano,  did  not  exceed  12,000  inhabitants  in  1826. 
Tortosa  is  the  birth-place  of  Pope  Adrian  VI. 

TORTRIX,  OppeVs  name  for  a  genus  of  serpents, 
svnonymous,  according  to  Cuvier,  with  Aniiius  of  Oken, 
forquatrix  of  Gray,  and  Ilysia  of  Hemprich  and  Fitz- 
inger. 

Cuvier,  who  places  the  genus  immediately  before  Uro- 
PELTis,  which  last  is  followed  by  Boa,  observes  tiiat  Tor- 
trix  is  distinguished  from  the  Orvbts  even  externally, 
itiasmuch  as  the  scales  of  the  row  which  runs  along  the 
belly  and  under  the  tail  are  a  little  larger  than  the  others^ 
and  inasmuch  as  their  tail  is  extremely  short.  He  says 
they  have  only  one  lung.  Locality  of  known  species, 
America.  Example,  Tortrix  Scytaie,  Mr.  J.  B.  Gray 
(Synopsis  of  Brit,  Mus.,  1840)  places  Ilysia  in  the  family 
Boidee,  between  Clothonia  and  Cylindrophis, 

TORTU'GA,  island.     [Antilles.] 

TORTU'GAS.     [Florida.] 

TORTURE,  which  in  a  legal  sense  means  the  applidation 
of  bodily  pain  in  order  to  force  discoveries  from,  witnesses, 
or  confessions  from  persons  accused  of  crimes,  has  been  re- 
cognised by  the  laws  of  most  civilized  nations  as  an  instru- 
ment for  obtaining  judicial  truth.  A  learned  civilian  terms 
it  *  Mos  antiquissimus,  omnium  fer6  bene  institutorum 
populorum  communis :  ut  non  immerit6  pro  lege  acjure 
quodam  gentium  habeatur.'  (Wesenbechii^ara/f//e»arfJ9i^. 
de  Qucestionibusy  num.  3.)  Torture  was  applied  to  slaves  at 
Athens  (Demosthen.,  Oraf.  adv.  Pantanet) ;  and  Cicero 
states  that  the  Athenian  and  Rhodian  laws  allowed  it  to  be 
applied  even  to  citizens  and  freemen  (Otatoria  Partit.i  34) ; 
but  there  is  some  doubt  as  to  the  accuracy  of  this  statement 
with  respect  to  Athenian  freemen.  It  has  been  questioned 
whether  torture  was  used  by  the  Romans  during  the  re  pub 
lican  period  •  but  Cicero  frequently  speaks  of  it  as  an  antient 
practice,  and  attributes  it  to  the  customs  aiid  institutions  of 
an  earlier  age  (*  moribus  majorum*).  (Oratio  pro  Rege  Deio* 
taro,  c.  1 ;  Pro  Milone,  c.  22;  Orat.  Partit,,  34.)  Tacitus 
also  ascribes  a  modiflcation  of  the  practice  to  an  antient 
Senatus-consultum  {Ann,,  lib.  ii.,  c.  30),  However  this  may 
have  been,  it  is  beyond  all  doubt  that  the  use  of  torture  in 
judicial  inquiries  had  become  fully  established  in  the  time 
of  the  early  emperors.  Regularly  the  Roman  law  admitted 
the  torture  only  in  the  case  of  slaves  ^hen  examined  either 
as  witnesses  or  oflenders ;  but  under  the  emperors, — even 
under  Augustus,  but  more  frequently  under  Tiberius  and 
Caligula, — instances  occur  in  which  freemen  and  citizens 
were  interrogated  by  torture :  most  of  these  instances  how- 
ever are  to  be  considered  as  irregular  acts  of  power,  not 
sanctioned  by  law.  Rules  regulating  the  mode  of  applying 
torture,  and  limiting  the  occasions  of  its  application,  were 
early  established  in  the  Roman  law.  One  of  the  most  im- 
portant of  these  is  that  which  Cicero  itl  the  passages  above 
cited  refers  to  antient  usage,  namely,  that  a  slave  should 
not  be  tortured  to  give  evidence  against  his  master, 
except  in  the  cases  of  incest  and  conspiracy.  Tacitus 
says  that  in  order  to  evade  the  operation  of  n^hat  he 
calls  an  antient  decree,  prohibiting  the  *  qusestio  servi  in 
caput  domini,*  Tiberius,  *novi  juris  repertor,'  invented 
the  scheme  of  making  over  the  slave  from  the  accused  to 
a  public  functionary,  and  tlien  putting  hiiH  to  the  torture 
against  his  former  master.  This  device  is  however  ascribed 
by  other  historians  to  Augustus.  (Dion,  lib.  Iv.)  In  judicial 
injjuiries  or  public  ti*ials  for  crimes,  the  *  queestio '  was  ap- 
plied at  the  instance  of  the  accuser  in  the  presence  of  the 
prsBtor  and  judices,  and  the  statements  made  under  torture 
were  reduced  into  writing  (in  tabulas  relata),  and  signed  by 
the  prsetor  (Heineccius,  Ant,  Rom,,  lib.  iv.,  c.  18,  sect.  25)  j 
but  private  persons  also  were  permitted  *  in  foro  domestic©  * 
to  extract  evidence  from  their  slaves  by  torture.  (Cicero, 
Orat,  pro  Cluentio,  cc.  63,  66  ;  Quintilian,  Declam,,  328, 
338,  353.)  At  a  later  period  of  Oie  Roman  empire  many 
new  regulations  appeared,  and  the  earlier  restrictions  upon 
this  practice  were  wholly  removed  or  greatlj^  modineik 
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Several  exceptions  to  the  rule,  which  prohibited  *  quses- 
tiones  in  caput  domini/  were  introduced,  and  even  freemen 
were  subjected  to  torture,  when  there  was  positive  evidence 
of  the  •  corpus  delicti,'  and  probable  or  presumptive  evi- 
dence that  the  accused  was  the  guilty  person.  Moreover 
when  the  offence  was  of  a  grave  chai-acter,  and  affected 
the  head  of  the  state  immediately,  personal  exemptions 
fi-om  torture  were  not  admitted.     *  Omnes  omnin6,*  says  the 

•  Digest'  (lib.  xlviii.,  tit.  18 ;  De  Qucestionibus,  sect.  10), 
*in  majestatis  crimine,  quod  ad  personas  Principum  attinet, 
cum  res  exigit,  torquentur.'  (Wasserechleben,  Histo- 
ria  Qiuestionum  per  Tormenta  apud  Romanos,  BeroL, 
1836.) 

It  is  remarkable,  considering  the  extent  to  which  the 
practice  of  torture  was  eventually  earned  by  the  Inquisition, 
that  according  to  the  principles  and  early  practice  of  the 
Canon  law  all  severities  of  criminal  justice  were  prohibited ; 
and  by  the  antient  decretals  of  the  church,  every  ecclesias- 
tical person  who  took  part  in  them  was  liable  to  censure. 
Previously  to  the  13th  century  no  trace  of  the  use  or  per- 
mission of  torture  is  to  be  found  in  the  canon  law,  either 
in  the  process  of  accusation,  which  was  founded  entirely  on 
the  model  of  the  Roman  law,  or  in  the  inquiry.  In  the  13th 
century  the  severe  rules  of  the  Roman  law  respecting  the 
torture  of  witnesses  and  accused  persons  *  in  crimine  majes- 
tatis '  began  to  be  applied  by  the  ecclesiastical  law  in  the 
case  of  heresy,  which  was  then  considered  and  termed 

•  crimen  Isesae  majestatis  divinse.'  Nevertheless  the  earlier 
councils  relating  to  the  Inquisition,  though  violent  in 
their  denunciations  against  heretics,  are  silent  respecting 
the  use  of  torture  ;  and  the  first  trace  of  any  ecclesiastical 
sanction  of  tliis  mode  of  proceeding,  even  in  the  case  of 
heresy  or  apostasy,  is  found  in  a  decree  of  Innocent  IV.  in 
1252 ;  which  however  does  not  authorize  the  inquisitors  to 
use  it,  but  calls  upon  the  civil  magistrates  to  press  offenders 
to  confession  against  themselves  and  others  by  means  of 
torture.  At  a  subsequent  period  the  necessity  for  secrecy 
in  the  proceeding  of  the  Inquisition  induced  the  use  of 
torture  by  the  mquisitors  themselves,  and  the  extent 
to  which  it  was  afterwards  used  is  notorious.  (Biener's 
Geschichte  des  Inquisitions-ProcesseSy-p,  73-4.)  An  instance 
of  the  application  of  torture  under  the  ecclesiastical 
law  occurred  in  England,  under  remarkable  circumstances, 
about  60  years  after  the  first  sanction  of  the  practice  by  the 
Church  of  Rome.  In  the  great  contest  between  Clement  V. 
and  the  Templars  in  1310,  inquisitors  were  appointed  by 
the  pope  to  examine  the  prisoners  who  were  chared  (among 
other  offences)  with  apostasy  and  heresy.  The  Arch- 
bishop of  York,  who  was  one  of  the  inquisitors,  propounded 
to  certain  monasteries  and  divines  several  difficulties  which 
had  occurred  to  him  respecting  the  mode  of  conducting  the 
examinations.  Among  other  questions  he  asked,  whether 
they  might  make  use  of  torture,  *  licet  hoc  in  regno  Angliae 
nunquam  visum  fuerit  vel  auditum  ?  Et  si  torquendi  sunt, 
utmm  per  clericos  vel  laicos  ?  Et  dato,  quod  nullus  omnino 
tortor  inveniri  valeat  in  AngliS,  utnim  pro  tortoribus  mit- 
tendum  sit  ad  partes  transmarinas  ?*  (Hemingford,  p.  256.) 
In  consequence  of  the  doubts  of  the  archbishop,  Edward  II. 
refused  to  allow  the  inquisitors  to  torture  the  accused. 
Upon  this  Clement  wrote  a  letter  of  remonstrance  to  the 
king,  who  referred  the  matter  to  the  council ;  and  upon 
their  recommendation,  it  was  resolved  that  the  Templars 
should '  in  the  first  place  be  separately  confined  ana  ex- 
amined singly ;  and  if  upon  this  mode  of  proceeding  they 
refuse  to  confess  more  than  they  had  previously  done, 

•  quod  extunc  qtuBStionarentury  ita  au6d  quaestiones  illse 
iliatae  fierent  absque  mutilatione  et  debilitatione  perpetu^ 
alicujus  membri,  et  sine  violenta  sanguinis  effusione.'  (Ray- 
nouard,  Monumens  Historiques  relatifs  d  la  Condamnation 
des  Chevaliers  du  Temple^  pp.  131,  132.)  In  accordance 
with  this  resolution,  a  special  commission  from  the  king  au- 
thorized the  inquisitors  '  to  dispose  and  deal  with  the  bodies 
of  the  Templars  in  qu^stionibtis  et  aliis  ad  hoc  convenien- 
tibus,'  as  might  seem  fit  to  them  to  be  done  according  to  ec- 
clesiastical law ;  and  a  precept  was  issued  to  the  sheriffs  of 
London,  in  whose  custody  the  accused  were,  to  suffer  the 
inquisitors  to  examine  them  and  put  them  to  the  torture. 
(Rymer's  JFtecfera,  torn,  iii.,  pp.  228,  232.) 

Judicial  torture  formed  a  part  of  all  the  legal  systems  of 
Europe  which  adopted  the  Roman  law.  In  6erman)r  it 
was  gradually  introduced  as  the  use  of  the  Roman  law  in- 
creased, and  displaced  the  antient  Teutonic  and  feudal  pro- 
ceedings by  ordeal  and  battle.    Indeed  while  these  jucucia 


del  continued  m  use,  there  is  no  notice  of  the  existence  of 
torture.  In  most  German  cities  judicial  torture  was  unknown 
until  the  end  of  the  fourteenth  century ;  although  it  appears 
in  the  statutes  of  the  Italian  municipalities  at  a  much  earlier 
period.  (Mittermaier's  Deutsche  Strafyerfahren^  theil 
1.,  pp.  73, 394.)  A  species  of  torture  was  indeed  employed 
in  Germany  to  a  very  great  extent  during  the  middle  ages, 
of  which  there  are  traces  and  traditions  connected  with 
the  torture-chambers  and  instruments  still  exhibited  in 
Niimberg,  Salzburg,  Ratisbon,  and  other  antient  cities 
and  castles ;  but  these  were  in  general  not  used  for  legal 
or  judicial  torture,  but  for  the  proceedings  of  those  secret 
religious  tiibunals,  or  *  Fehmgerichte,'  which  abounded  at 
that  period.  The  regulai*  torture  however,  as  derived  from 
the  Roman  law,  continued  in  many  European  states  until 
the  middle  of  the  last  century,  when  more  enlightened 
views  on  the  subject  of  jurisprudence  led  to  a  prevailing 
conviction  of  the  inefficacy  and  injustice  of  this  mode  of 
ascertaining  truth.  In  France  the  *  question  pr6paratoire ' 
was  discontinued  in  1780  by  a  remarkable  decree,  which  is 
to  be  found  in  Merlin's  '  R^peiioire,'  vol.  x.,  p.  502 ;  and 
torture  in  general  was  abolished  throughout  the  French  do- 
minions at  the  revolution  in  1789.  In  Russia  its  abolition, 
though  recommended  by  the  empress  Catharine  in  1763, 
was  not  effected  until  1801.  In  Austria,  Prussia,  and 
Saxony  it  was  suspended  soon  after  the  middle  of  the  last 
century ;  but  although  so  seldom  used  as  to  be  practically 
extinct,  torture  continued  to  form  part  of  the  laws  of  Ba- 
varia, Hanover,  and  some  of  the  smaller  states  of  Germany, 
within  the  last  forty  years.  (Mitteimaier's  Deutsche  Slraf- 
verfahrerij  theil  i.,  p.  396,  note.)  In  Scotland,  where  the 
law  is  almost  wholly  founded  upon  the  civil  law,  the  use 
of  torture  prevailed  until  the  reign  of  Queen  Anne,  when 
it  was  declared  by  the  act  for  improving  the  union  of  the 
two  kingdoms  (7  Anne,  c.  21,  s.  5),  that  in  future  *  no 
person  accused  of  any  crime  in  Scotland  shall  be  subject 
or  liable  to  any  torture.' 

The  history  of  the  use  of  torture  in  England  is  curious. 
From  the  hesitation  to  apply  it  to  the  Templars  in  the 
reign  of  Edward  II.  (1310),  as  above  mentioned,  as  well 
as  from  the  express  statement  of  Walter  de  Heming- 
ford, it  appears  to  have  been  at  that  time  unknown  in 
England,  either  as  an  act  of  prerogative,  or  as  an  instm- 
ment  of  criminal  inquiry  in  the  ordinary  course  of  law. 
Nevertheless,  Holinshed  relates  that,  in  1468,  Sir  Thomas 
Coke,  the  lord  mayor  of  London,  was  convicted  of  mis- 
prision of  treason  upon  the  evidence  of  one  Hawkins, 
given  under  torture ;  and  that  Hawkins  himself  was  con- 
victed of  treason  by  his  own  confession  on  the  rack,  and 
executed.  From  this  period  until  the  Commonwealth 
the  practice  of  torture  was  frequent  and  uninterrupted,  the 
particular  instances  being  recorded  in  the  council-books, 
and  the  torture-warrants  in  many  cases  being  still  in 
existence.  The  last  instance  on  record  occurred  in  1640, 
when  one  Archer,  a  glover,  who  was  supposed  to  have 
been  concerned  in  the  riotous  attack  upon  Archbishop 
Laud's  palace  at  Lambeth,  •  was  racked  m  the  Tower,'  as 
a  contemporary  letter  states,  *  to  make  him  confess  his 
companions.'  A  copy  of  the  warrant  under  the  privy  seal, 
authorising  the  torture  in  this  case,  is  extant  at  the  State 
Paper-Office.  With  this  instance  the  practice  of  torture 
in  England  ceased,  no  trace  of  its  contmuance  being  dis- 
cernible during  the  Commonwealth  or  after  the  Restora- 
tion. But  although  the  practice  continued  during  the  two 
centuries  immediately  before  the  Commonwealth  without 
intermission,  it  was  condemned  as  contrary  to^  the  law  of 
England,  and  even  declared  to  be  unknown  in  this  country 
by  judges  and  legal  writers  of  the  highest  character  who 
flourished  within  that  period.  Thus  Fortescue,  who  was 
chief  justice  of  the  court  of  King's  Bench,  and  wrote  his 
book  *  De  Laudibus  Legum  Angliae '  in  the  reign  of  Heniy 
VI.,  and  who  notices  a  case  of  false  accusation  under 
torture  (which  was  probably  the  case  of  Sir  Thomas  Coke 
above  mentioned),  condemns  the  practice  in  the  strongest 
terms,  though  he  does  not  expressly  deny  its  existence  in 
England.  (Fortescue,  cap.  22.)  Again,  Sir  Thomas 
Snuth,  a  very  eminent  lawyer,  statesman,  and  scholar, 
who  wrote  in  the  early  part  of  Elizabeth's  reign,  says  that 
*  torment  or  question,  which  is  used  by  the  order  of  the  civil 
law  and  custom  of  other  countries,  is  not  used  in  Eng- 
land. It  is  taken  for  servile.'  (Smith's  Commonwealth 
of  England,  book  ii.,  cap.  27.)  And  Sir  Edward  Coke, 
who  wrote  in  the  reign  of  James  I.,  says  *  there  is  no  law 
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to  warrant  tortures  in  this  land;  and  there  Ifi  no  one 
opinion  in  our  books,  or  judicial  record,  for  the  mainten- 
ance of  them.'    (3  Inst.<t  35.)    Notwithstanding  this  ex- 
plicit denunciation  of  the  practice  as  against  law,  both 
Smith  and  Coke  repeatedly  acted  as  commissioners  for 
interrogating  prisoners  by  toiture  (Jardine*s  Reading  on 
the  Use  of  Torture  in  England) ;  and  the  latter,  in  a  pas- 
sage which  occurs  in  the  same  book,  and  only  a  few  paees 
before  the  words  just  cited  (p.  25),  impliedly  admits  that 
torture  was  used  at  examinations  taken  before  trial,  though 
it  was  not  applied  at  the  arraignment  or  before  the  judge. 
There  is  also  a  direct  judicial  opinion  against  the  lawful- 
ness of  torture  in  England.    In  1628,  the  judges  unani- 
mously resolved,  in  answer  to  a  question  propounded  to 
them  by  the  kin^  in  the  case  of  Felton,  who  had  stabbed 
the  duke  of  Buckingham,  *  that  he  ought  not  to  be  tortured 
by  the  rack,  for  no  such  punishment  is  known  or  allowed 
by  our  law.'     (Rushworth's  Collections^  vol.  i.,  p.  638.) 
And  yet  several  of  the  judges  who  joined  in  this  resolution 
had  themselves  executed  the  warrants  for  torture  when 
tiiey  held  ministerial  offices  under  the  crown.    Possibly 
the  explanation  of  this  inconsistency  between  the  opinions 
of  lawyers  and  the  practice  may  be  found  in  a  distinction 
between  prerogative  and  law,  which  was  better  understood 
two  centuries  ago  than  it  is  at  the  present  day.    It  was 
true,  as  the  above  authorities  declared,  that  torture  was  not 
part  of  the  common  law ;  it  was  not  used  in  judicature,  as 
It  was  by  the  Roman  law  and  the  legal  systems  derived 
from  it  m  Germany,  Italy,  and  Spain ;    and  therefore  in 
England  no  judge  could  by  law  direct  the  torture  to 
be  applied,  and  no  party  or  prosecutor  could  demand  it 
as  a  right.    But  that  which  was  not  lawful  in  the  ordi- 
nary course  of  justice  was  often  lawful  for  the  preroga- 
tive of  the  crown,  which  authorized  this  mode  of  enforc- 
ing the  discovery  of  crimes  affecting  the  state,  such  as 
treason  or  sedition,  and  sometimes  of  offences  of  a  grave 
character  not  political, — acting  in  this  respect  indepen- 
dently of  and  even  paramount  to  the  common  law,  in 
accoraance  with  the  doctrine  asserted  so  early  as  the 
reign  of  Edward  I.,  *  quod  Rex  pro  communi  utilitale 
per  prerogativam  suam  in  multis  casibus  est  supr^  leges 
et  consuetudines  in  regno  suo  usitatas.'    {Rolls  of  Par- 
liament, 20  Edw.   I.,  A.D.   1292,  vol.   i.,  p.  71.)     This 
view  of  the  subject  is  confirmed  by  the  circumstance  that 
in  all  instances  of  the  application  of  torture  in  England, 
the  warrants  were  issued  immediately  by  the  king,  or  by 
the  privy  council.    Objectionable  as  the  use  of  torture  was 
in  all  countries  and  under  all  circumstances,  it  was  in  no 
country  so  unjust  and  dangerous  an  instrument  of  power  as 
in  England.    In  other  countries,  where  it  formed  part  of 
the  law  of  the  land,  it  was  subject  to  specific  rules  and 
restrictions,  fixed  and  determined  by  the  same  law  which 
authorized  the  use  of  such  an  instrument,  and  those  who 
transgressed  them  were  liable  to  severe  punishment.    But 
in  England  there  were  no  rules,  no  responsibility,  no  law 
beyond  the  will  of  the  king.    *The  rack,*  says  Selden, 
*  is  nowhere  used  as  in  England.    In  other  countries  it  is 
used  in  judicature  when  mere  is  semiplena  probation  a 
half-proof  against  a  man ;  then,  to  see  if  they  can  make  it 
full,  they  rack  him  if  he  will  not  confess.    But  here  in 
England  they  take  a  man  and  rack  him, — I  do  not  know 
why  nor  when, — ^not  in  time  of  judicature,  but  when  some- 
body bids.'    {Table-Talky  '  Trial.') 

Ine  particular  modes  of  applying  torture  were  as  various 
as  the  ingenuity  of  man  is  fertile  in  devisiner  the  means  of 
inflicting  bodily  pain.  Cicero  and  other  Roman  writers 
speak  of  the  eqmUeuSy  or  eciUeuSy  and  the  fidiculce,  as 
common  instruments  of  torture ;  but  it  is  extremely  doubtful 
what  they  were.  Much  discussion  respecting  them,  and  a 
reference  to  the  various  authors  who  have  mentioned  them, 
will  be  found  in  a  treatise  entitled  *•  Hieron3rmi  Magii  An- 

flarensis  de  E^uuleo  Liber  Posthumus,'  Amsterdam,  1664. 
he  rack,  which  was  common  throughout  Europe,  was 
a  large  frame,  in  shape  somewhat  resembling  a  mangle, 
upon  which  the  examinant  was  stretched  and  bound; 
cords  were  then  attached  to  his  extremities,  and,  by  a 
lever,  gradually  strained,  till,  when  carried  to  its  utmost 
severity,  the  operation  dislocated  the  joints  of  the  wrists 
and  ankles.  This  engine  is  said  to  have  been  brought 
into  the  Tower  by  the  duke  of  Exeter  in  the  reign  of 
Henry  VI.,  and  was  thence  called  the  duke  of  Exeter's 
daughter.  (3  Inst,,  35.)  Besides  the  rack  there  were 
endless  varieties  of  what  were  termed  the  *  lesser  tor- 
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tupes,*  such  as  thumb-screws,  pincers,  and  manacles. 
In  England,  one  of  the  most  dreaded  engines  of  this 
kind  was  the  scavenger's  daughter,  so  called  by  a  popu- 
lar corruption  from  Skevington's  daughter,  being  in- 
vented by  Sir  William  Skevmgton,  a  lieutenant  of  the 
Tower  in  the  reign  of  Henry  VIII.  (Tanners  Societas  Eu-^ 
roptea,  pp.  12,  18.)  This  engine  was  found  in  *  Little 
Ease,'  in  the  Tower,  in  1604,  by  a  committee  of  the  House 
of  Commons  appointed  to  inquire  as  to  the  state  of  the 
dungeon  so  called.  {Commons'  Journals^  14th  May,  1604.) 
In  Scotland  the  instruments  were  the  boots,  caJled  in 
France  *  le  brodequin '  (in  which  the  torture  was  applied 
by  driving  m  wedges  with  a  hammer  between  th©  flesh 
and  iron  rings  drawn  tightly  upon  the  legs) ;  the  thum- 
mikins ;  the  pinniewinks,  or  pilliewinks ;  the  caspitaws,  or 
caspicaws ;  and  the  tosots.  (Maclaurin's  Introauciion  to 
Criminal  Trials,  sect.  9.)  The  particular  construction  of 
these  barbarous  instruments  it  would  be  difficult  at  the 
present  da^  to  ascertain,  but  several  of  them  were  in  prac- 
tical use  in  Scotland  within  twenty  jears  from  the  final 
abolition  of  torture  in  that  countiy  in  1708,  (Howell's 
State  Trials,  vol.  vi.,  p.  1217,  note.) 

It  is  remarkable  that  although  the  use  of  torture  in  judi- 
cature has  prevailed  in  most  civilized  countries,  it  has 
been  almost  universally  denounced  by  enlightened  jurists 
of  all  ages.  Cicero  repeatedly  condemns  it  as  unjust  and 
inefficacious ;  and  even  the  civil  law,  which  has  sanctioned 
the  practice  in  Europe  for  many  centuries,  speaks  of  it  as 
*  a  deceitful  and  dangerous  instrument,  which  very  often 
fails  to  extract  the  truth.'  (-Oi>.,  Ub.  xlvui.,  tit.  18.)  The 
opinions  of  eminent  lawyers  in  England  have  been  already 
cited ;  and  the  juridical  writers  of  the  Continent,  in  more 
recent  times,  have  unanimously  taken  the  same  view  of 
the  subject.  (Mittermaier's  VetUsche  Str(ifver/ahren, 
theil  i.,  p.  396.)  On  the  other  hand,  a  curious  defence  of 
torture  will  be  found  in  Wiseman's  *  Law  of  Laws,  or  the 
Excellence  of  the  Civil  Law,'  p.  72. 
TORUS.    [Mouldings.] 

TORY.  This  name  has  now,  for  about  two  hundred 
years,  served  to  designate  one  of  two  principal  political 
parties  in  this  country.  It  ia  not  to  be  expected  that  for 
so  lon^  a  time  the  name  has  been  always  associated  with 
one  uniform  set  of  political  principles,  or  that  any  formula 
could  be  devised  wnich  would  accurately  describe  Toryism 
at  every  period  of  its  history.  Extending,  like  the  name 
of  the  other  principal  political  party,  from  the  legislature 
through  every  class  of  the  community,  it  would  naturally, 
where  the  number  of  persons  to  be  brought  to  concur  m 
any  change  is  so  large,  preserve  any  meaning  whicli  it 
has  once  acquired  for  a  length  of  time,  and  throughout 
perhaps  a  general  consistency  of  meaning ;  but  on  the 
other  nand,  engaged  as  the  Whig  and  Tory  parties  of  the 
legislature  have  been  without  intermission  in  a  struggle 
for  power,  which  power  is  attended  by  profit,  they  have 
been  always  exposed  to  the  temptation,  from  whose 
insensible  workings  even  the  best  disposed  men  are  not 
secure,  of  altering  and  adapting  opinions  so  as  to  facilitate 
the  gaining  what  they  fight  for,  or  the  keeping  what  they 
have  gained :  and  the  far  more  numerous  members  of  the 
party  who  are  without  the  legislature  would  generally 
follow  those  whom  they  look  upon  bs  their  leaders,  and 
by  whose  success  every  adherent  of  the  party  has  some 
hope  of  being  benefited. 

And  indeed  with  a  large  portion  of  either  political 
party,  the  leading  men  in  it  for  the  time  and  the  name  are 
all  that  is  thoujB^ht  of  or  cared  for.  Changes  of  political 
circumstances  in  the  country  would  necessarily,  and  may 
always,  without  infringement  of  the  honour  of  mdividuals, 
introduce  change  into  the  character  of  a  party :  and  there 
will  ever  and  anon  come  some  new  and  unforeseen  case  of 
poUtics,  which  old  principles  are  not  adequate  to  solve, 
out  on  which  the  fundamental  difference  between  oppos- 
ing parties  ensures  different  decisions,  and  ever  aft^r  there 
is  a  new  element  in  the  idea  of  the  party.' 

The  name  Tory,  as  well  as  the  name  Whig,  and  the 
existence  of  two  parties  in  the  state  corresponding  to  those 
which  have  now  oeen  known  for  a  long  time  as  whig  and 
Tory  parties,  date  from  the  reign  of  Charles  II.  There 
had  been  previous  divisions  of  political  opinion,  but  of 
these  the  sword  had  been  made  the  arbiter :  and  it  was 
not  until  after  the  Restoration,  when  the  whole  nation 
was  sick  of  civil  war  and  of  the  endless  changes  which 
the  suspension  of  royalty  had  engendered,  when  the  pre- 
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servation  of  monarchy  was  henceforth  an  objeet  with  all, 
when  at  the  same  time  the  power  of  the  House  of  Commons 
had  been  established,  and  it  was  now  absolutely  necessary 
for  the  king's  advisers  to  gain,  some  way  or  another,  the 
assent  of  a  body  which  they  could  no  longer  endeavour  to 
coerce,  that  political  differences  in  the  nation  led  to 
systematic  stniggles  in  Parliament,  and  to  the  forming 
and  nick-naming  of  parties.  *  It  was  in  the  year  1679/ 
says  Mr.  Hallam,  •  that  the  words  Whig  and  Tory  were 
iirst  heard  in  their  application  to  English  factions ;  and 
though  as  senseless  as  any  cant  terms  that  could  be 
devised,  they  became  instantly  as  familiar  in  use  as  they 
have  since  continued.  There  were  then  indeed  questions 
in  af^tation  which  rendered  the  distinction  more  broad 
and  mtelligible  than  it  has  generally  been  in  later  times. 
One  of  these,  and  the  most  important,  was  the  Bill  of 
Exclusion,  in  which,  as  it  was  usually  debated,  the  repub- 
lican principle,  that  all  positive  institutions  of  society  are 
in  order  to  the  general  good,  came  into  collision  with 
that  of  monarchy,  which  rests  on  the  maintenance  of 
a  royal  line,  as  either  the  end  or  at  least  the  necessary 
means  of  lawful  government.  But  as  the  exclusion  was 
confessedly  among  those  extraordinary  measures  to  which 
men  of  Tory  principles  are  sometimes  compelled  to  resort 
in  great  emergencies,  and  which  no  rational  Whig  es- 
pouses at  any  other  time,  we  shall  better  perhaps  discern 
the  formation  of  these  grand  political  sects  in  the  petition 
for  the  sitting  of  parliament,  and  in  the  counter  addresses 
of  the  opposite  party.'  (^Constitutional  History  qf  Eng- 
land, vol.  ii.,  p.  592.) 

The  first  Tories  opposed  the  Exclusion  Bill  and  sup- 
ported Charles  II.  in  his  endeavour  to  prevent  a  renewal 
of  the  attack  upon  his  brother,  by  successive  prorogations 
of  the  parliament.  The  orii^n  of  the  name  is  referred  by 
Roger  Worth,  a  very  hot  Tory,  in  the  following  curious 
passage,  to  the  connexion  of  the  party  with  the  Duke  of 
York  and  his  popish  allies.  *  It  is  easy  to  imagine  how 
rampant  these  procurators  of  power,  the  Exclusioners, 
were  under  such  circumstances  of  advantage  as  at  that 
time  prevailed ;  everywhere  insulting  and  menacing  the 
loyalists,  as  was  done  in  all  the  terms  of  common  conversa- 
tion, and  the  latter  had  the  wind  in  their  faces,  the  votes 
of  the  House  and  the  rabble  into  the  bargain.  This  trade, 
then  not  much  opposed,  naturally  led  to  a  common  use  of 
slighting  and  opprobrious  words,  such  as  Yorkist.  That 
served  for  mere  distinction,  but  did  not  scandalize  or  reflect 
enough.  Then  they  came  to  Tantivy,  which  implied  riding 
post  to  Rome.  Ofaiserve,  all  the  while  the  loyal  church 
party  were  passive,  the  outrage  lay  wholly  on  the  other 
5ide.  These  observing  that  the  Duke  favoured  Irishmen* 
all  his  friends,  or  those  accounted  such  by  appearing  against 
the  Exclusion,  were  straight  become  Irish ;  thence  Bog- 
trotters,  and  in  the  copia  of  the  factious  language  the  word 
Tory  was  entertained,  which  signified  the  most  despicable 
savages  amon^  the  wild  Irish ;  and  being  a  vocal  clear- 
sounding  word,  readily  pronounced,  it  kept  its  hold,  and 
took  possession  of  the  foul  mouths  of  the  faction,  and 
everywhere  as  these  men  passed  we  could  observe  them 
breathe  little  else  but  Tory,  together  with  oaths  and  damna^ 
tions.'  {Examen,  p.  821.)  Thus  Dr.  Johnson's  first  in- 
terpretation of  Vary  in  his  Dictionary  is,  *  A  cant  term,  de- 
rived, I  suppose,  from  an  Irish  word  signifying  a  savage ;' 
and  Mr.  Moore,  in  his  *  Memoirs  of  Captain  Rock,'  sar- 
castically refers  the  history  of  the  Tory  party  to  a  general 
*  History  of  the  Irish  Rogues  and  Rapparees.'  The  origin 
of  the  word  Whig,  which  is  a  little  younger  than  Tory,  will 
be  explained  under  Whig. 

Dr.  Johnson  proceeds  to  give  an  explanation  of  the  word 
Tbry,  which  is  perhaps  as  good  a  short  general  descrip- 
tion of  the  principles  of  Toryism  as  is  to  be  given  :-v'  One 
who  adheres  to  the  antient  constitution  of  uie  state,  and 
the  apostolical  hierarchy  of  the  Church  of  England.' 
Things  as  they  have  been,  or,  when  some  great  change  has 
taken  place  against  the  will  of  this  party,  things  as  {hey 
are, — toe  king  before  the  aristocracy,  and  the  aristocracy 
before  the  popular  element  in  the  constitution,  which  led 
the  first  Tories  to  argue  from  the  divine  right  of  kings  for 
their  exemption  from  parliamentary  control,  and  for  passive 
obedience,  and  which  has  afterwards  directed  their  en- 
deavours to  contracting  the  suffrage  so  as  to  make  the 
popular  element  as  little  popular  as  possible, — ^the  freedom 
of  the  church  from  state  control,  while  from  the  state  it 
derives  its  8ustenance,->and  the  fullest  possible  amount  of 


political  privilege  and  honour  for  the  church,  as  distin- 
guished from  every  other  religious  denomination, — ^these 
have  been  the  cardinal  characteristics  of  Toryism,  from  the 
be^nning  to  the  present  time. 

During  the  reigns  of  Charles  II.  and  James  IL  the  sup- 
port of  the  king  brought  the  Tories  into  a  connexion 
with  the  Roman  CathoUcs,  which  was  inconsistent  with 
their  High  Church  views ;  and  they  were  involved  in  a  con- 
tinual difficulty  of  reconciling  their  persecution  of  Protes- 
tant dissenters,  with  t^e  favour  they  desired  to  show  the 
Roman  Catholics,  as  political  partisans.  Lord  Bolingbroke 
has  given  the  following  description  of  Toryism  at  this 
period : — "•  Divine,  heremtary,  inaefeasible  right,  lineal  suc- 
cession, passive  obedience,  prerogative,  non-resistance, 
slavery,  nay,  and  sometimes  popery  too,  were  associated  in 
many  minds  to  the  idea  of  a  Tory,  and  deemed  incommu- 
nicable and  inconsistent  in  the  same  manner  with  the  idea 
of  a  Whig.'  (*  Dissertation  on  Parties,'  Miscellaneous 
Works,  vol.  iii.,  p.  38,  Edinburgh,  1773.)  But  popeiy  was 
an  accident  to  the  creed  of  the  party.  The  lengths  to  which 
James  went  for  the  Roman  Catholic  religion  opened  the 
eyes  of  the  Tories ;  and  the  bulk  of  the  party  united  with 
the  Whigs  in  bringing  about  the  revolution  of  1688.  The 
doctrines  of  divine  right  and  passive  obedience  were  now 
abandoned  by  the  Tories  in  practice.  During  the  reign 
of  Anne  they  again  raised  their  heads  in  argument,  and 
the  impolitic  prosecution  of  Sacheverel  ^ve  force  to  their 
re-appearance.    But  from  the  Revolution  down  to  the 

E resent  time  the  struggle  between  the  two  parties,  so  far  as  it 
as  been  one  of  principle,  has  been  a  struggle  by  theTories 
in  behalf  of  the  church,  to  invest  it  with  political  power  and 
privileges,  and  against  the  increase  of  the  power  of  the 
people  in  the  state,  through  the  House  of  Commons ;  and  a 
struggle  by  the  Whip  for  the  toleration  of  dissenters  from 
the  established  religion,  and  for  the  strengthening  of  tlie 
popular  element  of  the  constitution. 

The  history  of  the  Tory  party,  rising  and  falling  in  the 
state,  may  be  traced  in  a  series  of  articles  in  Knight's  *  Com- 
panion to  the  Newspaper '  for  1834, 1835,  and  1836,  entitled 
'  Changes  of  Administration  and  History  of  Parties  ;'  or  in 
Mr.  G.  W.  Cooke's  'History  of  Party,'  3  vols.  8vo.,  which 
is  on  the  whole  a  useful  publication,  though  its  accuracy 
is  not  to  be  implicitly  depended  on. 

TOTANI'Nife.    [ScoLOPACiDJK ;  Tkincin;b.] 

TOTANUS,  Cuvier's  name  for  a  g:enus  of  Wading-Birds 
[Grallatores],  containing  those  snipe-like  species  known 
by  the  names  of  Chevaliers,  &c.  Example,  Totanus  stag- 
natilis,    [Scolopacidjb,  vol.  xxi.,  p.  86.] 

TCTILA.    [RoMB.] 

TOTIPALmKS,  Cuvier's  name  for  a  group  of  birds 
whose  hind-toe  is  united  together  with  the  others  in  a 
continuous  membrane .  Notwithstanding  this  organization, 
which  makes  their  feet  more  perfect  oars,  the  Totipalmata 
are  nearly  the  only  Palmipede  Birds  that  perch  on  trees* 
All  fly  well,  and  have  short  legs.  The  Pelicans,  the  Cor- 
morants, the  Frigate  Birds,  the  Boobies,  the  Anhingas,  and 
the  Tropic  Birds  belong  to  this  group. 

TOTNESS,  or  TOTNES,  a  parliamentary  borough  in 
the  hundred  of  Coleridge  in  Devonshire,  23  miles  south  by 
west  of  Exeter,  the  county  town ;  190  or  191  miles  west- 
south-west  of  the  General  rost-O0ice,  London,  by  Staines, 
Basingstoke,  Andover,  Amesbury,  Wincaunton,  Jlminster, 
Honiton,  Exeter,  and  Newton  Bushel ;  or  200 miles,  namely, 
166  miles  by  the  Great  Western  and  Bristol  and  Exeter 
Railways  to  Taunton  (including  the  distance  from  the  Post- 
Ofiice  to  the  London  terminus),  and  from  thenpe  34  miles 
farther  by  road  through  Wellington,  Collumpton,  and 
Exeter. 

Totness  is  a  place  of  great  antiquity,  and  is  mentioned 
by  Risdon  (Survey  qf  Devon)  as  the  place  where  Am- 
brosius  and  Uther  Pendragon  landed  on  their  arrival  from 
the  Continent  to  oppose  Vortigem.  Risdon  gives  Bede 
as  his  authority,  but  we  have  not  been  able  to  trace  the 
passage  in  the  '  Historia  Ecclesiastica '  or  other  works  of 
that  writer.  The  name  '  Totenes '  occurs  in  some  MS.  of 
Nennius,  c.  iii.  Totness  is  described  in  the  Exon  Domes- 
day as  a  borough  containing  ninety-five  burgesses  within 
and  fifteen  without  the  borough :  it  was  held  by  JuUell  de 
Totenais,  or  Toteneis,  in  both  which  ways  the  name  is 
written.  Juhell  founded  here  a  Cluniac  priory,  cell  to  the 
abbey  of  St.  Sergius  and  St.  Bachus  at  Angers :  this  priory 
was  suppressed  at  the  time  of  the  general  suppression  of 
monasteries  under  Henry  VIII.,  when  its  yearly  revenues 


Digitized  by 


Google 


TOT 


83 


T  O  U 


were  eshmated  at  124/.  lOs.  2^.  gross,  or  24/.  98,  2k?. 
clear.  Juhell  (or,  as  some  call  him,  Judael)  erected  also 
a  castle  at  Totness,  and  made  it  the  head  of  his  barony. 

The  area  of  the  parish  of  Totness  is  1170  acres:  the 
number  of  houses,  in  1831,  was  404,  viz.  375  inhabited  by 
731  families,  18  uninhabited,  and  11  building :  the  popu- 
lation was  3442,  a  very  small  part  agricultural.  The  town 
stands  on  the  slope  of  a  hill  on  the  west  side  of  the  river 
Dart,  over  which  there  is  a  modem  bridge  of  three  aiches : 
across  the  biidge,  on  the  east  side  of  the  river,  is  a  small 
subiiib,  in  the  manor  of  Bridgetown,  in  the  parish  of 
Berry  Pomeroy :  the  manor  of  Bridgetown,  which  compre- 
hends 241  acres,  and  had,  in  1831,  78  houses  and  a  pomi- 
lation  of  714,  has,  for  j^arliamentary  purposes,  been  added 
to  the  borough,  giving  it  an  area  of  1411  acres,  482  houses, 
and  a  population  of  4196.  The  town  is  partially  lighted, 
and  is  watched  by  a  private  subscription :  the  houses  are 
commonly  white,  with  slated  roofs :  the  principal  street 
runs  down  the  hill  to  the  bridge,  and  is  paved :  several  of 
the  houses  are  antient,  with  upper  stories  projecting  over 
the  footpath,  and  supported  by  pillars :  in  the  middle  of 
the  main  street  is  an  antient  gateway,  originally  belonging 
to  the  town  wall ;  and  on  an  artiUcial  mound  of  great  ele- 
vation, commanding  a  iine  view  of  the  town  and  the  sur- 
rounding country,  is  the  circular  keep  of  the  antient  castle. 
The  church,  which  is  on  the  north  side  of  the  town,  behind 
the  houses  of  the  main  street,  is  a  handsome  structure, 
with  a  well-proportioned  tower,  with  pinnacles,  at  the  west 
end.  It  contains  a  handsomely-carved  stone  screen, 
painted  and  gilded,  and  a  plain  stone  pulpit :  the  altar- 
piece  is  of  classical  design,  not  in  keeping  with  the  Gothic 
architecture  of  the  church.  The  church  is  built  of  a  red 
stone,  having  the  appearance  of  brick.  There  are  meeting- 
houses for  Independents,  Unitarians,  and  Wesleyan  Me- 
thodists. There  are  a  guildhall  and  a  small  gaol,  a  small 
theatre,  and  an  assembly-room. 

There  is  no  manufacture  carried  on  at  Totness,  the  serge 
manufacture,  formerly  carried  on,  having  been  given  up ; 
but  it  is  a  place  of  some  trade,  especially  in  com,  coal,  and 
culm,  which  are  imported,  and  in  cider,  which  is  exported. 
The  river  Dart  is  navigable  for  vessels  of  100  tons  up  to 
the  town :  there  is  a  salmon  fishery  in  the  river  above  the 
town.  Many  of  the  townsmen  are  seafaring  men  and 
fishermen.  There  is  a  weekly  market  on  Saturday,  a  great 
cattle-market  monthly,  and  two  yearly  fairs.  Races  are 
held  yearly. 

Totness  received  its  first  municipal  charter  fVom  King 
John,  but  we  have  seen  that  it  existed  as  a  borough  long 
before  that  time.  The  municipal  borough  comprehend 
the  town,  but  not  the  whole  parish.  It  has  sent  two 
members  to  parliament  from  the  23rd  year  of  Edward  I. 
The  number  of  parliamentary  electors,  in  1835-6,  was  312, 
viz.  280  lO/.-householders  and  32  freemen ;  in  1839-40, 
341,  viz.  311  lO/.-househoMers  and  30  freemen.  By  the 
Municipal  Reform  Act  the  borough  has  four  aldermen  and 
twelve  councillors,  but  is  not  to  have  a  commission  of  the 
peace  except  upon  petition  and  grant.  A  more  extended 
boundary,  for  municipal  purposes,  has  been  recommended. 
The  living  is  a  vicarage,  in  the  mral  deanery  and  arch- 
deaconry of  Totton,  or  Totnes,  and  in  the  diocese  of  Exeter, 
of  the  clear  yearly  value  of  200/.,  with  a  glebe-house. 
There  were  in  the  parish,  in  the  year  1883,  three  dame- 
schools,  with  52  cliildren  of  both  sexes,  and  thirteen  other 
day-schools ;  of  which  the  grammar-school  had  two  scho- 
lars on  the  foundation ;  the  *  blue-coat  school,'  supported 
partly  by  endowment,  partly  by  yearly  subscription,  70 
children ;  *  the  national  school,'  ISfe  children  ;  and  eleven 
other  schools,  339  children.  There  were  also  two  Sunday- 
schools,  with  262  children.  Kennicott,  the  eminent  E(e- 
braist,  and  Lye,  the  Anglo-Saxon  scholar,  were  natives  of 
Totness. 

(Risdon's  Survey  of  Devonshire ;  Polwhele's  History  of 
Devonshire;  HeLxmefs  Notiiia  Monastica  ;  Clergy  List ; 
Oldfield's  Representative  History ;  Parliamentary  Papers,) 
TOTT,  FRANQOIS  BARON  DE,  the  son  of  an  Hun- 
garian nobleman,  who,  obliged  to  leave  his  country  in  con- 
sequence of  his  connections  with  Prince  Ragotzky,  had  en- 
tered the  French  service,  was  bora  at  Fert6-sou»-Jouarre,  on 
the  17th  of  August,  1733.  Young  De  Tott  obtained  at  an 
early  age  a  commission  in  the  hussar  regiment  of  Berchiny, 
which  his  fatner  had  been  instrumental  in  raising  and 
disciplining. 
In  1755  the  senior  De  Tott,  who  spoke  the  Turkish  and 


Polish  lan^ages  fluently,  and  had  been  more  than  once 
employed  m  missions  to  the  Crimea,  was  appointed  to 
accompany  M.  de  Yergennes  to  Constantinople.  He  took 
his  son  with  him,  intending  that  he  should  study  the  language 
and  render  himself  familiar  with  the  manners  of  the  Turks. 
The  father  died  of  a  fever  in  September  of  the  year 
1757,  but  M.  de  Yergennes  conferred  upon  the  son  an  ap- 
pointment in  the  embassy,  which  he  continued  to  hold 
along  with  his  commission  in  the  re^ment  of  Berchiny. 
De  Tott  remained  at  Constantinople  till  1763,  when  he  re-i 
turned  to  France. 

In  1766  the  Baron  de  Tott  presented  a  memorial  to  the 
Due  de  Choiseul,  pointing  out  the  means  of  concluding  a 
treaty  of  commerce  with  the  Khan  of  the  Crimea,  and  extend- 
ing the  commerce  of  France  in  the  Black  Sea.  The  French 
consul  in  the  Crimea  dying  about  the  same  time,  the  Duo 
de  Choiseul  appoint'.d  the  memorialist  his  successor.  De 
Tott  repaired  to  J'is  post  by  the  way  of  Poland.  He  does 
not  appear  to  iiave  done  anything  towards  realising  his 
projects  for  placing  the  commercial  intercourse  of  France 
with  the  Crimea  on  a  better  footing  ;  but  he  contrived  to 
involve  himself  so  deeply  in  the  intrigues  of  the  court, 
that  the  vizir  sought  and  obtained  his  removal  by  the 
French  government  in  1769. 

The  Baron  de  Tott  returned  to  Constantinople,  entered 
the  service  of  the  Ottoman  Porte,  and  continued  in  it  till 
the  year  1776.  If  his  own  account  may  be  believed,  he 
was  during  that  period  one  of  the  moving  spirits  of  the 
Ottoman  empire.  He  presented  the  Sultan  with  a  map  of 
the  theatre  of  the  war  between  the  Turks  and  Russians 
immediately  after  his  arrival  at  Constantinople ;  and  sug- 
gested the  advance  of  the  Pasha  of  Bender  into  the  Ukraine 
He  proposed  an  entire  reform  in  the  Turkish  artillery,  and 
was  appointed  to  carry  it  into  effect.  In  1770  he  was 
charged  with  the  defence  of  the  Dardanelles,  menaced  by 
the  Russian  fleet.  In  1771  he  devised  a  plan  of  defence 
for  the  Turkish  frontiers  towards  Oczakow ;  taught  the 
Turkish  artillerists  to  make  bombs,  and  brought  them  to  an 
unprecedented  dexterity  in  working  their  guns.  In  1772 
he  organised  a  new  cannon-foundry.  In  1773  he  gave  di- 
rections for  the  fortification  of  the  Black  Sea  mouth  of 
the  Bosporus.  In  1773,  1774,  and  1775  he  was  busy  im- 
proving the  fortifications  and  artillery  of  the  Turks.  All 
these  statements  have  some  foundation  in  fact ;  but  the 
tone  of  exaggeration  which  pervades  all  the  baron's  ac- 
count of  Ins  own  exploits  renders  it  impossible  to  decide 
how  much  of  them  is  to  be  believed.  It  is  evident  that  he 
did  not  think  his  services  sufficiently  appreciated,  for  in 
1776  he  tendered  his  resignation  in  disgust ;  and  it  is 
equally  evident  that  they  were  not  so  highly  esteemed  by 
the  Turks  as  by  himself,  for  the  resij^nation  was  readily  ac- 
cepted, and  the  baron  dismissed  with  some  cold  compli- 
ments. 

He  was  despatched  by  the  French  government  in  1777 
on  a  tour  of  inspection  of  the  consular  establishments  in 
the  ports  of  the  Mediterranean  fi-om  the  Archipelago  to 
the  Barbary  States.  At  the  request  of  Buffon,  Sonnim  ^  bs 
allowed  to  accompany  the  expedition. 

With  this  mission  the  diplomatic  services  of  the  Ban  n 
de  Tott  terminated.  On  his  return  to  France  he  had  t^  o 
pensions  settled  upon  him,  one  from  the  ministry  of  tl  e 
marine,  the  other  from  that  of  foreign  affairs,  and,  retirin  g 
from  public  life,  occupied  himself  with  preparing  for  tl  e 
press  the  observations  made  during  upwards  of  twenif 
years  of  active  life.  The  work  appeared  in  1784  under  th  3 
title  «M4moires  sur  les  Turcs  et  Tartares.'  It  met  wit  i 
great  success:  the  original  French  version  was  frequent!/ 
reprinted,  and  translations  of  it  into  English,  Germav, 
Dutch,  and  Swedish  appeared  in  the  course  of  a  few  years. 

De  Tott  was  raised  to  the  rank  of  Mar^chal-de-camp  in 
1781 .  In  1786  or  1787  he  was  appointed  jfovemor  of  Douai. 
He  held  that  office  till  1790,  but  opposing  himself  to  the 
republican  fervour  of  the  garrison,  was  nearly  murdered 
and  obliged  to  fly.  He  took  refuge  in  Switzerland,  where 
he  resided  for  a  year,  and  then  proceeded  to  Vienna.  He 
died  in  obscurity  at  Tatzmansdorf  in  Hungary,  in  1798. 

De  Totfs  memoirs,  though  vehemently  attacked  by 
Peyssonel,  long  retained  their  popularity.  They  are,  as  the 
earliest,  so  the  least  offensive  of  the  crude  and  fallow 
speculations  respecting  Turkish  politics  with  which  Europe 
has  of  late  years  been  inundated. 

TOTTENHAM.     [Middlesex.] 

TOUCANS.    [Ramphastida.] 
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TOUCH.  The  Bens*  of  touch  belongs  to  the  outward  in- 
tegument of  the  body— the  skin,  and  is  shared,  in  a  minor 
and  modified  degree,  by  parts  of  the  mucous  membranes, 
which,  at  the  various  orinces  of  the  body,  are  continuous 
prolongations  of  the  same  structure.  By  it  we  have  the 
Acuity  of  deterouning  our  immediate  relations  to  material 
objects,  in  regard  of  contact,  temperature,  and  electrical 
esositement.  . 

The  nervous  influence,  or  endowment,  on  which  this 
sense  depends,  appears  in  no  essential  particular  to  be 
distinguished  firom  that  which  gives  common  sensibility  to 
the  various  deeper  organs  of  the  body.  The  nerves  which 
convey  the  specific  impressions  of  touch,  are  associated  at 
their  origin,  or  in  their  course,  with  others  not  reaching  to 
the  surface  of  the  body,  under  the  common  name  of  sensi- 
five;  so  that  if  we  trace  such  a  one  from  the  centre  out- 
wards, we  find  it  (previously  to  its  termination  in  the  skin, 
where  it  ministers  to  the  special  sense  of  touch)  supply- 
ing parts  which  have  merely  that  common  feeling,  or 
sensibility  to  pain,  necessary  to  their  own  preservation. 
{Ixamining,  for  instance,  the  course  of  the  fifth  cerebral 
nerve  [Brain  ;  Nkrve],  we  remark  that  its  bwmches  are 
partly  distributed  to  cavities  which  are  never  exposed  to 
foreign  contact  or  to  changes  in  temperature,  whence 
accoidingly  they  can  convey  to  the  sensorium  only  such 
unnaturu  impressions  as  originate  in  those  cavities  them- 
selves, and  attract  attention  by  their  painfulness.  To  the 
same  claBs  of  nerves  we  likewise  owe  our  immediate  know- 
ledge of  weight  and  resistance ;  for,  as  they  partly  pass, 
together  with  the  nerves  of  motion,  to  the  voluntary 
muscles,  they  inform  us  of  the  vigour  with  which  these 
contract,  in  order  to  balance  or  overcome  any  exterior 
force.  Accordingly  each  trunk  of  a  sensitive  nerve  trans- 
mits to  the  centre  not  only  the  specific  impressions  of 
contact,  temperature,  or  electrical  shock,  which  may  aifect 
its  cutaneous  extremities ;  but  likewise,  by  the  excitement 
of  pain,  makes  us  aware  of  deviations  from  healthy  func- 
tion, and,  by  the  so-called  muscular  sense,  measures  for  us 
our  own  particular  exertions  of  force. 

These  mtermediate  distributions  of  a  sensitive  nerve, 
then,  do  not  suffice  as  a  provision  for  the  special  sense, 
which  is  peculiar  to  tegumentary  parts :  they  create  only 
a  vague  and  general  sensibility. 

In  order  to  that  high  development  of  the  sense  of  touch, 
which  we  notice  in  the  human  hand,  or  in  the  proboscis  of 
the  elephant,  certain  anatomical  peculiarities  are  required, 
viz. : — 

1.  An  exposure  of  the  largest  possible  number  of  points, 
each  endowed  with  sensibility,  and  capable  of  being 
recognised  in  the  sensorium,  as  distinct  and  individual. 
Such  a  structure  is  eminently  illustrated  in  the  papillary 
surface  of  the  skin;  which  presents  a  vast  number  of 
minute  evolutions,  or  papill€e^  every  one  furnished  with 
its  own  fibrillary  nervous  loop,  and  a  minute  inosculation 
cf  blood-vessels.  It  is  certain  that  each  terminal  loop  is 
I  epresented  by  a  definite  point  in  the  brain,  that  no  two 
nervous  fibrillsB  become  blended  or  confused,  and  hence 
liiat  each  papilla  may  originate  a  sinde  and  particular 
.'lensation.  Perhaps  tne  strongest  familiar  evidence  that 
<cau  be  adduced  for  this  fact,  is  furnished  in  the  tingling 
.sensation  (called  *  pins  and  needles')  which  we  produce  in 
numbing  the  nerve  of  a  part  by  pressure ;  the  impression 
here  made  on  the  trunk  of  a  nerve  being  referred,  accord- 
ing to  a  well-known  physiological  law,  to  its  cutaneous 
extremities;  so  that  when,  for  example,  we  strike  the 
funny-bone^  or  otherwise  press  the  ulnar  nerve  which  lies 
there^  the  peculiar  tingling  is  felt  in  the  skin,  at  the  tips  of 
tiie  last  two  fingers :  if  this  sensation  be  analysed,  we  find 
it  to  consist  in  a  pricking  of  innumerable  minute  points, 
as  though  there  were  falling  on  the  part  a  quick  dense 
shower  of  the  finest  needles :  the  minute  points,  so  made 
sensible  to  us,  are  single  papillse  of  the  skin.  This  instance 
of  subjective  sensation  is  probably  the  only  mode  in  which 
the  sensitive  faculty  of  the  skin  can  be  made  known  to  us ; 
for  obvious  reasons  prove  it  impossible  to  apply  to  the 
organs  of  touch  the  same  precise  admeasurements  as  we 
may  use  in  ascertaining  the  power  of  the  eye  or  of  the  ear. 
It  appears  however  uiat  tne  tactile  power  of  the  skin 
varies  for  different  parts  in  a  very  much  greater  degree 
than  can  be  accounted  for  by  differences  in  nervous 
supply.  Professor  Weber  has  measured  the  power  of  dis- 
tingushing  distances  in  different  parts  of  the  skin,  with 
the  view  of  affording  means  to  compare  their  relative 


degrees  of  endowment.  He  conducted  his  experiments  by 
touching  the  surface  with  the  points  of  a  pair  of  compasses 
(blunted  with  pieces  of  cork),  and  observing  how  close 
their  arms  might  be  brought  together,  and  still  be  felt  each 
distinctly.  He  found  that  the  point  of  the  tongue  could 
distinguish  them,  as  two  impressions,  when  distant  only 
half  a  line  from  each  other ;  and  that  in  the  middle  of  the 
back  a  separation  of  thirty  lines  was  necessary  to  the  dis- 
tinction. Thus,  while  the  tactile  endowment  of  a  part  is 
in  proportion  to  the  minuteness  and  density  of  its  papilla- 
tion,  it  is  evident  that  the  applicability  and  development 
of  this  property  will  depend  on  habit  and  attention  and 
practice,  by  which  we  acquire  the  power  of  appreciating 
minute  differences  of  impression,  it  seems  established  in 
regajnd  of  the  organ  of  sight  that  the  smallest  anatomical 
divisions  of  the  retina — ^those,  namely,  which  are  analo- 
gous to  the  papillee  of  the  skin — accurately  correspond  to 
tne  limits  of  distinct  vision,  each  being  capable  of  receiv- 
ing and  conveying  from  without  a  pamcular  and  separate 
sensation.  Tne  intervention  of  the  epidermis,  or  scarf- 
sldn,  hinders  the  sense  of  touch  firom  possessing  equal  per- 
fection ;  it  is  impossible,  by  reason  of  this  scaly  covenng, 
to  impress  any  single  papilla,  without  simultaneously 
affecting  its  nearer  neighbours :  yet  is  there  marvellous 
compensation  and  balance  of  advantages  in  that  exquisite 
construction  of  the  human  hand,  which  permits  to  this 
chief  organ  of  our  bodily  acts, — ^with  the  strength  and  ex- 
cellence of  mechanical  adjustment,  that  render  it  our  first 
tool  and  instrument, — a  sensibility  so  delicate,  that  it  can 
appreciate  the  dimensions  of  a  line. 

2.  In  addition  to  the  anatomical  arrangement  just  de- 
scribed, the  sense  of  touch  requires  for  its  perfection  that 
a  muscular  apparatus  should  be  connected  with  the  sen- 
tient surface,  by  means  of  which  this  may  adapt  itself  to 
the  superficies  of  bodies,  in  order  to  explore  their  outline, 
span  tneir  dimensions,  or  probe  their  texture.  And  we 
find  accordingly  in  those  organs  which  are  most  tactile, — 
the  hand,  the  tongue,  the  lips  of  the  human  subject,  the 
snout,  proboscis,  or  tentacles  of  lower  animals, — ^that  com- 
plicated muscular  motions  belong  to  the  part,  and  render 
it  a  more  available  instrument  of  exploration.  The  im- 
portance of  this  addition  becomes  manifest,  if  we  apply  a 
foreign  object  to  any  plane  surface  of  the  body  (to  the 
front  of  the  fore-arm,  for  instance),  and  hold  it  there  with- 
out pressure  or  motion.  The  only  sensation  so  conveyed 
is  one  of  indefinite  contact :  without  pressure  we  know 
not  its  consistence ;  without  successive  and  exploring 
movement  we  cannot  ascertain  its  outline  or  level. 

The  sense  of  touch  is  trained  to  its  highest  perfection  in 
those  who  are  bom  blind,  and  who  from  early  childhood 
have  acquired  the  habit  of  making  this  sense  supple- 
mental  to  the  absent  one.  In  them  the  faculty  of  distin- 
guishing minute  differences  in  impression,  and  of  receiving 
u*om  a  given  surface  of  integument  the  largest  number  oi 
separate  sensations  of  contact,  appears  most  remarkably 
developed ;  and  in  them  too  the  exploring  movements  of 
touch  are  performed  with  most  skill  and  delicacy.  To 
such  an  extent  is  this  the  case,  that  many  have  believed 
the  blind  to  have  some  means  of  appreciating  colour. 
This  they  have  not ;  but  they  are  probably  able  to  detect 
by  touch  certain  differences  of  texture — ^which  depend  on 
the  chemical  processes  of  dyeing,  or  on  other  circumstances 
of  preparation — ^in  the  materials  they  handle,  and  may 
perhaps  associate  and  classify  these  accordingly  under  the 
names  of  colour  supplied  to  them  by  their  teacners :  more 
than  this  it  is  impossible  they  should  perform. 
TOUCH-ME-NOT.  [Impatiens.] 
TOUCHSTONE.  [Flinty  Slate.] 
TOUL.     [MeurthbJ 

TOULMIN,  JOSHUA,  D.D.,  was  bom  in  London,  lltli 
May,  1740,  and  was  educated  at  St.  Paul's  school,  whence 
he  was  removed  to  what  was  then  called  the  Dissenting 
Academy,  the  classes  constituting  which  were  taught  in 
Wellclose  Square,  in  the  house  of  his  relation  Dr.  sSonuel 
Morton  Savage,  who  was  the  classical  and  mathematical 
tutor ;  the  only  other  teacher  being  Dr.  David  Jennings* 
who  was  theological  tutor  or  professor,  and  presided  over 
the  seminary.  {History  of  Dissenters,  by  Bogue  and 
Bennett,  iv.  261,  262.>  On  being  licensed  to  preach,  he 
was  in  the  first  instance  settled  as  minister  of  a  dissenting 
congregation  at  Colyton  in  Devonshire.  At  this  time 
his  principles  appear  to  have  been  what  are  commonly 
called  orthodox;   but  he  soon  became  a  convert  to  the 
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opinions  of  the  Baptists ;  upon  which,  in  1765,  he  trans- 
ferred himself  to  Taunton,  where,  besides  having  the 
charge  of  a  Baptist  congregation,  he  taught  a  school,  and 
also,  it  is  said,  kej)t  a  bool^eller's  shop.  It  was  while  re- 
sident here  likewise  that  he  wTote  and  published  most  of 
the  literary  works  which  have  made  his  name  known.  He 
had  not  been  Ions  at  Taunton  before  his  theology  under- 
went a  further  change;  but,  although  he  had  pre- 
viously received  invitations  from  the  Unitarians  both  of 
Gloucester  and  Yarmouth,  he  remained  where  he  was  till 
1804,  when  he  accepted  the  utuation  of  one  of  the  pastors 
of  the  Unitarian  congelation  at  Birmingham,  formerly 
presided  over  by  Dr.  Pnestley,  and  then  assembling  in  what 
was  called  the  New  Meeting-House.  This  appointment  he 
continued  to  hold,  discharging  its  duties  with  much  ac- 
ceptance, till  his  death  at  Birmingham,  after  a  short  illness, 
on  the  23rd  of  July,  1815,  leaving  five  children,  out  of  a 
family  of  twelve,  by  his  wife  Jane,  youngest  daughter  of 
Mr.  J.  Smith,  of  Taunton,  whom  he  mamed  in  1764.  His 
eldest  son  was  for  some  time  minister  of  a  Baptist  con- 
gregation at  Chewbent,  in  Lancashire,  but  afterwards  went 
to  America. 

Dr.  Toulmin  received  his  diploma  of  D.D.  from  Harvard 
University,  in  the  United  States,  in  1794.  His  first  pub- 
lication appears  to  have  been  an  octavo  volume,  entitled 

*  Sermons  addressed  to  Youth,  with  a  Translation  of  Iso- 
crates's  Oration  to  Demonicus,'  which  appeared  in  1770, 
and  was  reprinted  in  1789 :  this  was  followed  by  *  Two  Let- 
ter on  the  Address  of  the  Dissenting  Ministers  on  Sul>- 
scription,'  8vo.,  1774 ;  *  Memoirs  of  &)cinus,'  8vo.,  1777 ; 

*  Letters  to  Dr.  John  Sturges  on  the  Church  Establish- 
ment,* 8vo.,  1782;  'Dissertations  on  the  Internal  Evi- 
dences of  Christianity,'  8vo.,  1785 ;  *  Essay  on  Baptism,' 
8vo.,  1786 ;  a  new  edition  (the  third)  of  •  Mr.  William 
Foot's  Account  of  the  Ordinance  of  Baptism,'  8vo.,  1787 ; 

*  Review  of  the  Life,  Character,  and  Writings  of  John 
Biddle,  M.A.,'  8vo.,  1789 ;  *  History  of  the  Town  of  Taun- 
ton,' 4to,  1791 ;  a  new  edition  of  Neal's  •  History  of  the 
Puritans,'  with  notes  and  additions,  5  vols.  8vo.,  1794-97, 
reprinted  in  3  vols.  8vo.,  1837 ;  *  Biographical  Tribute  to 
the  Memory  of  Dr.  Priestley,'  8vo.,  1804 ;  *  Addresses  to 
Young  Men,'  12mo.,  1804 ;  *  Memoirs  of  the  Rev.  Samuel 
Bourne '  (his  colleague  at  Birmingham),  8vo.,  1809 ;  '  Ser- 
mons on  Devotional  Subjects,*  8vo.,  1810;  *  Historical 
View  of  the  State  of  the  Protestant  Dissenters  in  England,' 
8vo.,  1814 ;  besides  a  number  of  single  sermons  and  other 
pamphlets :  and  he  was  also  an  occasional  contributor  to 
the  *  Theological  Repository,'  *  The  Nonconformists'  Me- 
morial,' *  The  Monthly  Magazine,'  and  other  periodical 
publications.  Dr.  Toulmin's  writings,  without  much  either 
of  learning  or  power  of  thought,  display  generally  an 
agpreeable  perspicuity  and  neatness  of  style,  rising  some- 
times to  considerable  energy  and  animation ;  and  although 
steady,  and  even  eager,  in  the  defence  of  his  own  opinions, 
he  states  what  he  has  to  say  without  any  bitterness  or  dis- 
courtesy to  his  opponents.  He  appears  to  have  been  a 
somewhat  narrow-minded  but  conscientious  and  kind- 
hearted  man. 

TOULON,  a  town  in  France,  on  the  coast  of  the  Medi- 
terranean, ca]jital  of  an  arrondissement  in  the  department 
of  Var,  428  miles  in  a  direct  line  south-south-east  of  Paris, 
or  520  miles  by  Melun,  Sens,  Auxerre,  Autun,  ChSlons- 
sur-Sa6ne,  M&con,  Lyon,  Vienne,  Valence,  Orange,  Avig- 
non, Aix,  and  Cuies  :  in  43**  6'  N.  lat.  and  5**  5&  E.  long. 

Toulon  existed  in  the  time  of  the  Romans,  and  is 
noticed  as  a  harbour  in  the  *  Itinerarium  Maritimum '  of 
Antoninus,  under  the  name  of  *  Telo  Martius.'  It  is  noticed 
also  by  the  anonymous  geographer  of  Ravenna,  who  calls 
it  simply  •  Telo  ;*  and  from  the  *  Notitia  Dignitatum  per 
Gallias,  which  enumerates  among  other  officers  the  *  Pro- 
curator Baphii  Telonensis  Galliarum'  (*  Overseer  of  the 
dye-house  for  the  provinces  of  Gaul  at  Toulon'),  it  appears 
tnat  the  principal  government  dye-house  in  Gaul  was  nere. 
(Bouquet,  Recueil  des  Historiens  des  Gaules  et  de  la  France, 
tom.  1.)  A  bishopric  was  established  here  in  the  fourUi 
century,  which  continued  till  the  Revolution :  the  bishop 
was  a  suffragan  of  the  archbishop  of  Aries. 

Ill  the  middle  ages  Toulon  was  repeatedly  ruined  by  the 
Saracens,  and  as  often  recovered  from  the  disaster.  Louis 
XII.,  to  protect  it  from  the  pirates  of  Barbary,  commenced 
the  erection  of  a  large  tower,  which  was  completed  by 
Francois  L  In  the  year  1536  it  was  taken  by  the  Constable 
of  Bourbon,  then  commanding  the  Imperial  army,    Henri 


IV.  strengthened  the  fortifications  of  the  town,  and  formed 
a  harbour  for  merchant  vessels.  Louis  XIV.,  designing  to 
make  it  one  of  the  barriers  of  France  on  the  side  of  Italy 
and  the  Mediterranean,  established  the  royal  dockyard,  and 
caused  the  whole  town  to  be  fortified  by  Vauban.  It  was 
attacked  without  success  in  1707  by  the  duke  of  Savoy  by 
land,  at  the  head  of  a  formidable  army,  and  by  the  com- 
bined English  and  Dutch  fleets  by  sea.  In  1793  it  was 
occupied  by  a  detachment  of  marines  from  the  English  anil 
Spanish  fleets  then  cruising  off  the  port,  through  an  under- 
standing with  the  Royalists  in  the  town  ;  and  was  subse- 
quently garrisoned  by  a  strong  force  of  the  English  and 
their  allies  and  of  the  French  Kovalists.  It  was  soon  be- 
sieged by  the  French,  Carteaux  first,  and  afterwards  Du- 
gommier  having  the  command  in  chief,  and  the  artillery 
being  directed  oy  Napoleon  Bonaparte,  whose  celebrity 
had  its  commencement  here.  The  capture  of  General 
O'Hara,  the  commander  of  the  garrison,  and  the  taking 
of  Fort  Eguillette,  on  a  point  of  land  between  the  inner 
and  the  outer  road,  obliged  the  allies  to  evacuate  the 
town,  after  burning  the  arsenal  and  carrying  away  or  burn- 
ing neai-ly  all  the  vessels  in  the  harbour.  Many  of  the 
Royalists  escaped  on  board  the  allied  fleets ;  but  some 
remained,  several  of  whom  were  put  to  death  by  the  vic- 
torious Republicans.  The  town,  in  consequence  of  its 
having  been  ^iven  up  to  the  allies  by  the  townsmen,  lost 
its  ranK  of  capital  of  the  department,  which  has  never  been 
restored. 

Toulon  is  open  on  the  south  side  to  the  harbours  and 
road,  but  is  sheltered  on  the  north  by  the  lofry  Mount 
Pharon,  and  on  the  east  and  west  by  hills  of  less  elevation : 
IVom  its  position,  the  heat  in  summer  is  intolerable.  The 
road  is  an  inlet  of  the  Mediterranean,  having  its  opening 
towards  the  east ;  and  is  divided  into  two  parts,  the  inner 
and  the  outer  road,  by  two  headlands,  which  extend  into 
the  road  on  each  side  so  as  to  form  a  narrow  strait :  on  the 
north  side  of  the  inner  road  are  the  two  harboui-s,  *  Le 
Vieux  Port,*  or  *  Le  Port  Marchand,'  on  the  east,  con- 
structed by  Henri  IV. ;  and  on  the  west  •  Le  Port  Neuf,* 
for  the  navy,  constntcted  by  Louis  XIV.  North  of  these 
two  harbours  is  the  town.  These  two  inner  harbours  are 
separated  from  the  inner  road  and  from  each  other  by 
moles  or  piers :  they  have  each  a  narrow  entrance,  passable 
only  by  one  vessel  at  a  time ;  and  there  is  a  passage  com- 
municating between  the  two  with  a  swing-bridge.  *  Le 
Vieux  Port,'  or  *  Old  Harbour,'  is  surrounded  by  a  large 
and  tolerably  handsome  auay,  along  which,  on  the  north 
or  town  side,  are  a  number  of  good  houses.  *  Le  Port 
Neuf,'  or  *  New  Harbour,'  is  surrounded  by  the  various 
buildings  connected  with  it  as  a  naval  port.  On  the  north 
side  are  the  dockyard  and  arsenal,  containing  the  various 
storehouses  for  the  navy ;  covered  slips  for  building  vessels ; 
the  sailmakers'  and  other  workshops;  the  armories,  in 
which  is  a  fine  collection  of  antient  arms ;  the  naval-school, 
with  a  fine  libraiy  and  a  collection  of  models  of  vessels  of 
every  kind ;  the  school  of  naval  artillery ;  the  navigation- 
school  ;  and,  on  the  north  side  of  the  dockyard,  the  rope- 
manufactoiy,  nearly  1700,  or,  according  to  some  accounts, 
above  2000  feet  long,  built  of  freestone,  from  the  designs 
of  Vauban,  with  a  vaulted  roof.  On  the  east  side  of  the 
naval  port,  and  at  the  eastern  extremity  of  the  south  side, 
are  the  bagne  or  convict-house,  and  the  hospital  for  con- 
victs: they  are  built  on  the  moles  which  enclose  the 
harbour,  and  usually  contain  from  4000  to  5000  convicts. 
In  the  same  quarter  are  three  basins  for  the  construction 
or  repair  of  vessels.  The  depdt  or  park  of  artillery  is  on 
the  west  side  of  the  harbour,  and  is  enclosed  in  one  of  the 
bastions  of  the  town.  Both  town  and  harbours  are  sur- 
rounded, except  toward  the  road,  by  a  wall,  strengthened 
by  bastions  and  by  a  ditch.  Without  the  ditch,  on  the 
west  side,  adjacent  to  the  dockyard,  is  the  government  bake- 
house. Tlie  town  is  entered  by  two  gates,  the  gate  of 
France  on  the  north-west,  through  which  the  road  from 
Paris,  Aix,  and  Marseille  passes ;  and  the  gate  of  Italy 
on  the  north-east,  through  which  the  road  from  Genoa, 
Nice,  and  Fr6jus  enters.  Adjacent  to  the  town,  on  the 
north  side,  is  a  walled  enclosure,  called  the  entrenched 
camp  of  St.  Anne :  a  great  number  of  detached  outworks 
occupy  various  positions  round  the  town,  and  are  con- 
sidered to  form  so  well  arranged  a  system  of  defence,  that 
the  place  is  regarded  as  impregnable.  The  depdt  or  ^ark 
of  artillery  for  the  land  service  occupies  one  of  the  bastions 
on  the  north  side  of  the  town ;  and  there  are  handsome 
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barracks.    The  Champ  de  Mars,  or  enerciw  ground,  i8  on 
the  north-east  aide,  without  the  walls. 

The  older  part  of  the  iovrji  is  in  the  centre,  and  is  sur- 
rounded on  the  north  and  east  by  a  wide  street  (Le  Cours 
and  Rue  Lafayette),  or  boulevard,  apparently  occupying 
the  site  of  the  old  town-wall :  beyond  this,  but  within  the 

S resent  town-wall,  are  streets  whose  regularity  indicates 
leir  modem  origin ;  and  on  the  west  side  of  the  old  town, 
and  north  of  the  dockyard,  are  other  new  streets  regularly 
laid  out.  The  streets  are  tolerably  well  paved,  and  the 
houses  tolerably  well  built ;  and  a  number  of  fountains 
tend  to  keep  the  town  clean :  there  are  some  •  places,*  or 
squares,  but  all  small,  except  the  Place  d'Armes  or  Parade. 

Toulon  has  the  ex-cathedral  of  Notre  Dame,  and  three 
other  parish  churches,  St.  Jean,  St.  Pierre,  and  St. 
Louis.  -Notre  Dame  is  a  small  and  gloomy  building ; 
but  is  decorated  by  several  works  of  the  sculptor  Puget. 
The  front  of  the  church  of  St.  Louis  has  a  tolerably  good 
colonnade.  Adjacent  to  the  church  of  Notre  Dame  is  the 
college  or  high  school,  which  is  a  good  building.  There 
are  a  marine  hospitid,  a  military  hospital,  a  foundling  and 
another  hospital ;  the  ex-episcopal  palace ;  the  office  of  the 
maritime  prefect,  forming  one  side  of  the  Place  d'Armes ; 
a  smsdl  and  inconvenient  palais  de  justice  or  court-house ; 
an  exchange ;  a  town-hall,  on  the  quay  of  the  old  or  mer- 
cantile port ;  a  theatre ;  and  several  bathing  establish- 
ments. Some  of  these  are  outside  of  the  walls  of  the 
town.  There  are  a  public  library  of  8000  volumes,  a  me- 
dical library,  a  valuable  museum  of  natural  history,  a 
botanic  garden,  an  observatory  established  in  the  naval 
hospital ;  a  society  of  belles  lettres,  sciences,  and  arts ; 
courses  of  instruction  in  geometiy  and  practical  mechanics ; 
a  savings*  bank,  a  mont-de-pi6te,  and  a  maternity  society. 
The  lazaretto  is  on  the  south  side  of  the  outer  road,  at 
some  distance  from  the  town. 

The  population  of  the  commune,  in  1831,  was  28,419 
rof  whom  ^,121  were  in  the  town  itselfj ;  and  in  1836, 
35,322.  The  business  of  the  place,  independent  of  the 
government  establishments,  is  not  very  great.  There  are 
some  soap-houses ;  some  coarse  woollens,  morocco  leather, 
chocolate,  vermicelli,  and  candles  are  manufactured; 
and  some  merchant  vessels  are  built.  Trade  is  carried 
on  in  wine,  brandy,  oil,  olives,  dried  fruits,  corn,  flour, 
and  other  productions  of  the  neighbourhood.  There  are 
two  yearly  fairs  of  eight  days  each.  The  townsmen  were 
formerly  reputed  to  be  the  roughest  in  Provence :  hence 
arose  the  proverb,  cWacterizing  the  manners  of  this  and 
the  other  chief  towns, '  Aix  in  Provence,  Marseille  in  Tur- 
key, Toulon  in  Barbary.'  The  low  grounds  in  the  neigh- 
bourhood are  fruitful ;  they  produce  excellent  vegetables, 
besides  figs,  olives,  oranges,  grapes,  and  capers. 

Toulon  ranks  as  the  second  naval  port  in  Prance,  and  is 
the  residence  of  a  number  of  officers  connected  with  the 
administration  of  the  navaJ  department.  There  are  also 
several  fiscal  government  offices.  It  has  three  courts  of 
justice,  namely,  a  tribunal  de  premifire  instance,  a  tribunal 
de  commerce,  and  a  tribunal  de  marine. 

Tlie  arrondissement  of  Toulon  has  an  area  of  500  sq^uare 
miles  and  comprehends  twenty-eight  communes:  it  is 
divided  into  eight  cantons  or  districts,  each  under  a  justice 
of  the  peace:  the  population,  in  1831,  was  94,242;  in 
1836  it  was  99,012. 

(Vaysse  de  Villiers,  Itineraire  Descripti/de  la  France; 
Malte-Brun,  Geographie  Universelle ;  Millin,  Voyage 
dans  les  Departemens  duMidi  de  la  France;  Dictionnaire 
Gdographique  Universel ;  Statistique  de  la  France.^ 

TOULONGEON,  FRANgOIS  E'MANUEL.  VIS- 
COUNT OF,  a  French  historian  of  the  last  and  present 
century,  was  born  a.d.  1748,  at  the  castle  of  Champlitte, 
in  La  Tranche  Comt£,  and  belonged  to  one  of  the  oldest 
families  in  that  province.  He  was  destined  by  his  parents 
for  the  church,  and  was  sent  at  an  early  age  to  the  semi- 
iiaiy  of  St.  Sulpice  at  Paris ;  but  having  evinced  a  decided 
repugnance  to  theological  studies,  he  was  permitted  to 
follow  his  own  inclination,  and  to  enter  the  army.  He 
was  a  great  admirer  of  Voltaire,  to  whom,  a.d.  1776,  he 
paid  a  visit  at  Femey,  and  whose  favour  he  gained.  He 
was  admitted  a  member  of  the  Acad6mie  of  Besan^on, 
A.D.  1779,  having  previously  manifested  a  degree  of  poeti- 
cal talent  which  gained  for  him  some  local  celebrity.  He 
rose  to  the  rank  of  colonel  of  chasseurs,  and  his  regiment 
was  remarked  for  its  discipline  and  good  condition ;  but 
he  quitted  the  service  previous  to  the  wars  which  arose  out 


of  the  French  revolution.  At  the  commencement  of  the 
revolution  he  embraced  the  popular  side,  and  defended 
it  a^nst  the  majority  of  the  nobles  of  La  Franche  QomiA 
in  t£e  assembly  of  the  states  of  that  province,  held  at 
Quingey,  a.d.  1788.    He  published  about  this  time  a  pam- 

Shlet,  under  the  title  of '  Principes  Naturels  et  Gonstitutiis 
es  Assemblies  NationaJes.'  This,  which  appears  to  have 
been  his  first  publication,  ^ned  him  oonaaerable  pojni- 
larity,  and  led  to  his  appomtment  as  one  of  the  deputies 
of  the  nobility  of  the  province  in  the  Staites-C^neral  ot 
1789.  He  was  one  of  Chose  nobles  who  separated  them- 
selves from  their  order  to  unite  with  the  tiers-^tat,  or 
commons,  in  one  chamber,  which  assumed  the  title  of  the 
National  Assembly.  In  the  years  1790-91  he  acted  with 
the  moderate  revolutionists;  and  at  the  close  of  the 
session,  presaging  the  approaching  troubles,  he  quitted 
public  life,  and  retired  to  an  estate  which  he  possessed 
m  Le  Nivernais,  the  sole  remain  of  his  patrimonial  in- 
heritance, and  which  was  considerably  diminished  in  value 
by  the  loss  of  the  feudal  services  which  had  been  sup- 
pressed at  the  revolution.  His  early  retirement  preserved 
him  from  the  perils  of  the  reign  of  terror.  His  subsequent 
life  was  devoted  to  literary  and  to  agricultural  pursuits. 
He  was  elected  a  member  of  the  Institute,  a.b.  1797, 
in  the  class  of  the  moral  sciences  (a  class  suppressed  at 
the  reorganization  of  the  Institute,  a.d.  1803) ;  and,  in  the 
same  year,  brought  out  a  periodical,  entitled  •  L*£sprit 
Public,*  with  the  view  of  calming  the  violence  of  party 
spirit ;  but  only  six  numbers  of  the  work  appeared.  He 
was  chosen,  a.d.  1802  and  1809,  deputy  for  the  department 
of  Nidvre  in  the  legislative  body ;  and  was  subsequently 
made  a  commander  of  the  Legion  of  Honour.  He  died 
suddenly,  23rd  December,  a.d.  1812,  and  was  buried  in 
the  cemetery  of  Montmartre,  where  his  children  have 
raised  a  monument  to  his  memory. 

The  principal  works  of  Toulongeon  are : — *  Histoire  de 
France  depuis  la  Revolution  de  1789  ;*  '  Manuel  du  Mu- 
seum Frangais ;'  *  Manuel  R^volutionnaire,  ou  Pens^es 
Morales  sur  TEtat  Politique  des  Peuples  en  Revolution ;' 
a  poem,  entitled  *  Recherches  Historiques  et  Philosophiques 
sur  TAmour  et  le  Plaisir ;'  and  a  translation  o^  L^sesar^s 
•  Commentaries.'  He  published  some  smaller  works ;  and 
some  of  his  papers  read  at  the  Institute  were  published 
either  in  the  *  Mdmoires  de  Plnstitut,'  or  separately,  by 
himself.  His  *  Histoire  de  France  *  never  appears  to  nave 
attained  a  high  reputation,  and  has  been  superseded  by 
later  histories  of  the  same  period ;  but  the  exactness  of 
its  military  details  gives  it  some  value.  The  first  edition 
was  without  date,  in  2  vols.  8vo. ;  the  second  edition  (a.d. 
1801-1810)  was  published  in  4  vols.  4to.,  or  7  vols.  8vo., 
with  maps  and  plans  of  battles.  The  *  Manuel  du  Museum ' 
is  a  catalogue  ra2sonn6  of  the  paintings  of  the  antient 
masters :  it  was  published  in  ten  thin  volumes,  8vo.,  a.d. 
1802-8 :  the  first  nine  volumes  have  the  initials  of  Tou- 
longeon on  the  titlc'pages ;  the  tenth  volume  is  by  another 
hand.  The  *  Manuel  Revolutionnaire '  (a.d.  1796)  went 
through  two  editions,  and  was  translated  into  German. 
The  translation  of  Caesar  was  published  after  Toulon^eon's 
decease  (a.d.  1813),  in  2  vols.  18mo.,  with  plans  ana  mili- 
tary notes  on  the  text.  A  new  edition,  interpaged  with 
the  original  text,  was  published  a.d.  1826 :  part  of  a  col- 
lection (by  M.  A.  Pommier)  of  the  Latin  classics,  inter- 
paged with  French  versions. 

{Biographic  Universelle;  Biographie  dee  Contempo- 
rains  ;  Qu^rard,  La  France  Littbraire,) 

TOULOUSE,  a  city  in  France,  formerly  capital  of  the 

Province  of  Languedoc,  and  now  the  chief  town  of  the 
epartment  of  Haute  Garonne,  363  miles  in  a  direct  line 
south  by  west  of  Paris,  or  438  miles  by  the  road  through 
Orleans,  Chdteauroux,  Limoges,  Cahors,  and  Montauban, 
in  43^  35'  N.  lat.  and  1*  26'  E.  long. 

The  notices  of  this  town  in  antient  writers  are  more 
numerous  than  of  most  towns  in  Gaul,  and  relate  to  an 
earlier  period :  the  name  was  written  by  the  Greek  writers 
Strabo  and  Rolemy  ToKitoaa^  ToXS^a,  and  ToAo<r<ra ;  and 
by  the  Latin  authors  and  in  inscriptions  Tolosa  and  Tho- 
losa.  By  a  similar  variation  to  this  last  the  name  has 
been  written  in  later  times  Toulouse  and  Thoulouse,  but 
the  h  is  now  generally  omitted.  In  the  time  of  the  Gauls 
this  city,  which  belonged  to  the  Volcae  Tectosa^es,  a 
Celtic  nation,  contained  an  enormous  treasure  in  gold  and 
silver  which  was  seized  by  the  Romans  under  Caepio,  b.c. 
106.    As  the  treasure  had  been  deposited  in  consecrated 
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places,  the  seizure  of  it  was  regarded  as  sacrilege ;  and 
the  misfortunes  which  afterwards  overtook  the  perpetrators 
occasioned  *  the  gold  of  Toulouse '  C  aurum  Tholosanum ') 
to  become  a  proverbial  expression  for  treasure  which 
brought  ruin  upon  its  owners.  (Aulus  Gellius,  Nodes 
Atticae^  IIL  ix.)  Toulouse  was  afterwards  subject  to  the 
Romans,  the  Visigoths,  and  the  Franks,  and  in  the  middle 
ages  had  counts  of  its  own,  who  were  potentates  of  great 
importance  in  the  south  of  France.  [Lanoubdoc]  The 
last  historical  event  of  importance  connected  with  it  was 
the  battle  fought,  10th  April,  1814,  between  the  allied 
army  under  the  duke  of  Wellington,  and  the  French  under 
Marshal  Soult.  The  English  were  victorious,  and  Soult 
was  obliged  to  evacuate  the  town. 

Toulouse  is  situated  on  the  right  or  east  bank  of  the 
Garonne,  which,  flowing  from  the  south,  bends  westward, 
forming  a  crescent,  on  tne  concave  side  of  which  the  town 
stands.  As  the  Canal  du  Midi,  or  Canal  de  Languedoo, 
which  unites  the  Garonne  with  the  Mediterranean,  opens 
into  the  river  a  short  distance  below  the  town,  and  has  its 
course  for  some  distance  parallel  to  the  river,  the  site  of 
the  town  and  iti  suburbs  is  a  peninsula,  enclosed  between 
the  Garonne,  close  to  the  town,  on  the  west,  and  the  canal 
at  a  little  distance  on  the  north  and  east.  On  the  south 
side,  but  at  some  distance,  are  the  heights  of  Pech- 
David ;  and  on  the  east,  bejrond  the  canal,  and  between  it 
and  the  little  river  Lera  (which  flows  parallel  to  the  canal, 
and  falls  into  the  Garonne  below  it),  are  the  heights  of 
Mont  Rave,  on  which  the  fiercest  part  of  the  battle  of 
Toulouse,  in  1814,  took  place. 

The  town  and  the  suburb  of  St.  Cyprien,  which  is  on 
the  opposite  bank  of  the  river,  are  enclosed  by  walls, 
erected  in  the  middle  ages,  and  are  united  by  a  bridge 
of  seven  arches,  the  Pont  Neuf,  about  860  feet  long, 
erected  under  Louis  XIV.,  from  the  designs  of  Souffron, 
which  crosses  the  river  in  the  middle  of  the  bend.  The 
river  is  lined  with  handsome  quays.  The  walls  (which 
have  nine  gates)  appear  to  have  been,  in  1814,  tolerably 
entire,  and  *  so  thicK  as  to  admit  sixteen  and  twenty-four 
pound  guns '  (Napier,  Peninsular  fVar) ;  but  later  autho- 
rities describe  them  as  gradually  disappearing  in  the  pro- 
gress of  improvement.  Beside  St.  Cyprien,  there  are  seve- 
ral faubourgs  or  suburbs :  Bazacle,  on  the  north-west,  close 
to  the  river ;  Arnaud-Bemard,  on  the  north ;  Matabiaii, 
on  the  north-east ;  St.  Etienne  and  Guillem^rie,  on  the 
east ;  and  St.  Michel,  on  the  south :  the  faubourgs  Arnaud- 
Bemard,  Matabiau,  and  St.  Etienne,  extend  to  the  Canal 
du  Midi ;  and  Guill^m^rie  lies  beyond  the  canal,  adjacent 
to  St.  Etienne.  On  the  south-east  side  of  the  town,  be- 
tween St.  Etienne  and  St.  Michel,  is  the  Esplanade,  a 
circular  space  surrounded  by  trees,  planted  so  as  to 
form  four  concentric  circles,  and  having  six  avenues  radi- 
ating from  it,  each  with  four  rows  of  trees,  forming  three 
alleys.  The  streets  of  the  town  itself  were,  till  of  late 
years,  narrow  and  crooked ;  the  squares  irregular  in  form, 
the  houses  built  of  brick,  and  few  of  the  edifices  of  a 
handsome  appearance  (Millin,  Voyage  dam  les  Dcparte- 
mens  du  Midi,  a.d.  1811) ;  but  improvement  has  latterly 
been  very  rapid.  The  town  is  still  however  as  it  were  in 
a  state  of  transition :  *  its  streets,  commonly  narrow  and 
crooked,  become  still  more  irregular,  as  in  takin&f  care  to 
give  them  a  better  direction,  old  houses  are  replaced  by 
others  arranged  upon  a  new  line  ;  so  that,  with  some  ex- 
ceptions, the  streets  present  only  houses,  some  protruding 
and  some  receding.'  (Malte-Brun.)  They  are  paved  with 
round  stones,  very  fatiguing  for  foot  passengers.  The  old 
houses  are  generally  covered  with  stucco.  *  The  squares 
are  still  unfinished,  out  thev  show  what  they  will  be  when 
completed '  (Ibid.)  :  the  Place  Royale,  Place  St.  George, 
and  Place  Angouldme  are  the  handsomest.  Ten  or  more 
fountains  and  a  hundred  *  homes  fontaines,'  or  fountains 
issuing  from  walls,  serve  to  cleanse  and  refresh  the  streets. 
Many  of  these  fountains  owe  their  erection  to  M.  Montbel, 
formerly  mayor  of  the  city,  and  afterwards  one  of  the 
ministers  who  signed  the  unlucky  *  ordonnances'  of  Charles 
X.:  especially  he  erected  one  of  white  marble  in  the 
Place  itoyale,  adorned  with  bas-reliefs  of  events  in  the 
Spanish  campai^  of  1823. 

The  principal  public  buildings  are  the  cathedral,  the 
capitol  or  Hotel  de  Ville,  the  ex-archiepiscopal  palace,  and 
the  church  of  the  Grands  Augustins,  now  occupied  as  a 
museum.  The  nave  and  portal  of  the  cathedral  are  more 
antient  than  the  choir,  and  are  described  by  Malte-Brun 


as  belon^ng  to  *  an  old  heavy  Gothic  church :'  the  choir, 
erected  m  the  sixteenth  century  as  part  of  a  new  edifice 
designed  to  replace  the  older  one,  but  which  has  never 
been  finished,  b  described  by  the  same  author  as  one  of 
the  most  beautiful  in  France,  In  receiving  the  judg- 
ment of  MaJte-Brun  regard  must  be  had  to  the  difference 
of  architectural  taste  in  England  and  France.  The 
choir  is  not  in  a  line  with  the  nave ;  so  that  the  whole 
structure  has  a  veiy  irregular  figure,  somewhat  like  this. 
^.--^  In  the  tower  of  the  Cathedral  is  *  tiie  bell  of 
/choirA  Cardaillac,'weighinff  50,000  lbs.  French.  The 
(—1  — I  town-hall  or  capitol  is  almost  entirely  a  mo- 
I'f'^l  dem  building,  erected  on  the  site  of  a  more 
antient  one.  It  has  a  front  of  about  380  feet 
long  by  128  high,  and  is  of  most  imposing  appearance.  The 
court  is  shown  in  which  the  duke  ol  Montmorency  is  said  to 
have  been  beheaded,  a.d.  1632,  and  which  must  therefore 
be  a  remain  of  the  older  building.  A  gallery  termed 
*GaJerie  des  Illustres,'  is  set  apart  for  busts  of  those  persons, 
natives  of  the  city  or  connected  with  it,  whom  the  town  has 
thought  worthy  of  the  honour  of  a  place.  The  ex- palace 
of  the  archbisnop,  now  occupied  by  the  prefect  oi  the 
department,  is  the  handsomest  modern  building  after  the 
capitol.  The  museum  in  the  cloister  and  church  of  the 
Grands  Augustins  contains  a  number  of  antiquities,  which 
have  been  collected  in  the  department.  Besides  these 
edifices  may  be  noticed  the  theatre ;  the  new  court-houses 
for  the  Cour  Royale  and  the  tribunal  de  premidre  instance ; 
the  veterinary  school ;  the  church  of  La  Dorade,  built  on 
the  site  of  an  antient  heathen  temple,  and  that  of  St. 
Satumin,  the  interior  of  which  is  very  impressive;  the 
vast  hospitals  of  the  H6tel  Dieu  and  St,  Joseph-de-la- 
Grave ;  the  mill  of  Bazacle  ;  the  abattoirs ;  and  the  bridge 
and  bas-relief  at  the  junction  of  the  Canal  du  Midi  and 
the  Canal  de  Brienne.  This  latter  canal,  which  is  very 
short,  connects  the  Garonne  at  the  mill  of  Bazacle,  adjacent 
to  the  town  wall,  with  the  Canal  du  Midi.  In  the  He  de 
Tonnis,  a  small  island  in  the  Garonne  opposite  the  town, 
and  indeed  forming  part  of  it  (for  the  island  is  covered 
with  buildings),  are  the  mins  of  the  Castle  of  Narbonnais, 
the  former  residence  of  the  counts  of  Toulouse.  Toulouse 
has  scarcely  any  remains  of  Roman  buildings.  There  are  a 
large  public  warden  ;  a  botanic  garden,  rich  especially  in 
plants  from  the  Pyrenees,  and  in  exotics,  where  courses  of 
instmction  in  botany  are  given  j  and  a  public  walk,  *  Cours 
Dillon,*  in  the  Faubourg  St.  Cyprien,  on  the  bank  of  the 
Garonne. 

The  population  of  the  commune  of  Toulouse  in  1826 
was  55,319 ;  in  1831,  59,630 ;  and  in  1836,  77,372.  There 
are  bell-foundries  and  copper-mills,  a  very  large  manu- 
factory of  sickles,  files,  and  other  hardwares,  and  a 
number  of  establishments  for  different  branches  of  the 
iron-manufacture;  printing-offices,  oil-mills,  brandy  dis- 
tilleries, breweries,  dye-houses,  tan-yards,  rope-walks,  flour- 
mills;  manufactories  of  wax,  wax-candles,  paper-hang- 
ings, oil-cloth,  musical  strings,  morocco  leather,  cotton 
and  woollen  yarn,  blankets,  cotton  counterpanes,  printed 
cottons,  hats,  straw-hats,  earthenware,  porcelain;  and  a 
government  snuft-manufactory.  Trade  is  carried  on  with 
Spain,  with  the  ports  of  Bordeaux  and  Marseille,  and  with 
the  interior :  the  Spanish  trade  is  the  most  important. 
The  chief  export  is  of  wheat  and  flour,  the  produce  of  the 
surrounding  country,  which  was  eminent  for  its  produc- 
tiveness in  com  as  early  as  in  the  time  of  Caesar  {Ve  Bell. 
Gall.,  i.  10).  Toulouse  is  celebrated  also  for  its  ducks' 
liver  pies,  of  which  a  great  number  are  sent  to  other  parts 
of  France.  There  are  two  great  markets  in  the  year  for 
flowers  and  salt  pork ;  and  eight  fairs,  including  four  of 
eight  days  each,  and  two  of  three  days  ;  one  of  the  eight- 
day  fairs  is  an  important  fair  for  wool  and  woollen  cloth. 

Toulouse  is  the  chief  town  of  the  department ;  it  is  the 
seat  of  a  Cour  Royale,  whose  jurisdiction  comprehends  the 
departments  of  Arridge,  Haute  Garonne,  Tarn,  and  Tam 
et  Garonne,  and  of  an  Acad^mie  Universitaire,  which  has 
authority  over  the  same  departments ;  it  is  the  head-quar- 
ters of  the  tenth  military  division,  comprehending  the 
departments  of  Aude,  Pyrenfies  Orientales,  Arri^ge,  Haute 
Garonne,  Hautes  Pyrenees,  Gers,  and  Tam  et  Garonne. 
It  has  an  assize  court,  a  chamber  of  commerce,  a  tribunal 
of  commerce,  a  tribunal  de  premi^.re  instance,  or  subordi- 
nate court  of  justice,  a  mint,  and  several  fiscal  govemment 
offices.  There  are  a  royal  cannon  foundry,  an  arsenal,  and 
an  artillery  school. 
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The  archbishopric  of  Toulouse  orinnated  as  a  bishopric 
in  the  third  century ;  St.  Satuminus,  uie  first  bishop,  is  said 
to  have  suffered  martjrrdoxn  a.d.  250 ;  it  did  not  attain  to 
its  metropolitan  rank  till  the  fourteenth  century.  It  is 
now  united  with  the  archbishopric  of  Narbonne,  to  which 
its  bishops  were  antientlv  suffragans ;  the  style  of  the  pre- 
late is  archbishop  of  Toulouse  and  Narbonne.  The  diocese 
includes  the  department  of  Haute  Garonne,  and  the  arch- 
bishop's suffragans  are  the  bishops  of  Montauban,  Pamiers, 
and  Carcassonne. 

Toulouse  is  distinguished  by  the  attention  of  the  towns- 
men to  literature.  It  possesses  a  number  of  establishments 
for  public  instruction :  its  schools  include  2000  students ; 
and  there  are  several  learned  societies  which  distribute 

Jrizes.  The  most  eminent  of  these  is  the  Academic  des 
eux  Floraux,  which  distributes  prizes  for  the  best  poems ; 
the  prizes,  which  are  golden  flowers,  are  open  to  the  com- 
petition of  all  France.  This  society  originated  in  the 
middle  ages,  probably  in  or  before  the  thirteenth  century ; 
certainly  not  later  than  the  fourteenth ;  and  appears  to 
have  been  an  association  of  trouv fires,  or  troubadours.  The 
poetical  contests  held  by  the  society,  and  known  as  the 
Jeux  Florauij,  are  thought  to  have  been  revived  from  the 
neglect  into  which  they  had  fallen  by  C16mence  Isaure,  a 
young  lady  of  family,  who  devoted  her  property  to  form  a 
perpetual  endowment  for  these  *  games,'  or  annual  poetical 
contests,  which  are  still  kept  up.  There  is  an  antient 
statue  of  C16mence  in  the  Galerie  des  lUustres,  but  the 
epoch  at  which  she  lived  is  not  ascertained.  There  are 
an  academy  of  inscriptions,  sciences,  and  belles-lettres ;  an 
academy  of  painting,  sculpture,  and  architecture ;  a  royal 
college  or  high  school,  a  seminary  for  the  priesthood,  a 
secondary  school  of  medicine  and  surgery,  a  school  of  arts 
and  trades,  a  drawing-school ;  a  royal  nding,  music,  and 
singing  school ;  courses  of  instruction  in  geometry  and 
practical  mechanics ;  on  experimental  philosophy,  chemis- 
try, and  midwifery,  at  the  HOtel  Dieu ;  and  societies  of 
medicine,  of  the  fine  arts,  and  of  agriculture.  There  are 
two  public  libraries,  one  of  30,000,  the  other  of  24,000 
volumes :  one  of  these  (attached  to  the  college)  has  the 
prayer-book  (les  Heures)  of  Charlemagne,  written  in 
golden  letters  on  vellum,  given  by  that  prince  to  the  Abbey 
of  St.  Semin,  a.d.  778.  There  are  (or  were  lately)  eleven 
printing-offices,  twenty-three  booksellers*  shops :  two  poli- 
tical journals,  and  nine  devoted  to  literature  and  the 
sciences,  are  published.  There  are  a  botanic  garden,  a 
departmental  nursery,  and  an  observatory,  where  courses 
of  instruction  on  astronomy  are  given. 

There  are  a  society  of  maternal  charity,  a  Protestant  Bible 
Society,  and  a  society  for  granting  loans  on  security  without 
interest ;  two  hospitals,  an  orphan  asylum,  and  six  maisons 
de  secours,  or  houses  for  the  relief  of  the  destitute. 

fhe  arrondissement  of  Toulouse  has  an  area  of  612 
square  miles ;  and  comprehends  138  communes ;  the  popu- 
lation, in  1831,  was  139,927;  in  1836,  159,064.  The 
arrondissement  is  divided  into  twelve  cantons  or  districts, 
each  under  a  justice  of  the  peace. 

(Dictionnaire  Geographique  Universel ;  Millin,  Voy^ 
age  dans  les  Departemens  du  Midi;  Malte-Brun,  Geogra- 
phie  Um'verselle.) 

TOULOUSE,  COUNTS  OF.     [Langubdoc] 

TOUP,  JONATHAN,  was  bom  at  St.  Ives  in  Cornwall, 
in  December,  1713,  and  was  partly  educated  at  a  grammar- 
school  in  that  town.  He  was  afterwards  entered  at  Exeter 
College,  Oxford,  where  he  took  his  bachelor's  degree,  but 
his  master  of  arts  degree  he  took  at  Cambridge.  Toup 
entered  the  church,  and  obtained  successively  the  rectory 
of  St.  Martin's,  Exeter,  and  a  prebend's  stall  in  Exeter 
cathedral.  He  died  on  the  19th  of  January,  1785,  in  his 
72nd  year,  and  was  buried  in  St.  Martin's  cnurch. 

Toup  was  an  accurate  scholar,  and  one  of  the  best  Eng- 
lish critics  in  the  middle  of  last  century.  The  work  by 
which  he  is  best  known  is  his  *  Emendations  of  Suidas ;'  the 
first  volume  of  which  was  published  in  1760,  under  the 
title  of  *  Emendationes  in  Suidam,  in  quibus  plurima  loca 
veterum  Grsecorum,  Sophoclis  et  Aristophanis  imprimis,  cum 
cxpKcantur  tum  emendantur.'  This  was  followed  by  two 
volumes  more  in  1764  and  1766,  and  by  a  fourth  in  1775, 
under  the  title  of*  Appendiculum  Notanim  in  Suidam.'  This 
work  gained  for  him  the  friendship  of  Bishop  Warburton, 
to  whose  influence  Toup  was  mainly  indebted  for  his  church 
preferment.  In  1767  Toup  published  his  *  Epistola  Critica 
ad  virum  celcberrimum  Giuielmum  episcopum  Glocestri- 


ensem,'  containing  various  corrections  and  explanations  of 
many  passages  in  the  Greek  authors.  Toup  was  also  a 
large  contributor  to  the  Oxford  edition  of  Theocritus  edited 
by  Wharton,  which  was  published  in  1770.  A  note  of  his 
upon  the  fourteenth  Idyl  was  cancelled  by  the  vice-chan- 
cellor on  the  ground  of  its  indecency,  principally,  it  is  said, 
at  the  wish  of  Dr.  Lowth.  Toup,  however,  was  highly 
displeased  at  this,  and  published  the  objectionable  note  in 
1772  in  his  •  Curse  Posteriores,  sive  Appendicula  Notarum 
atque  emendationum  in  Theocritum,  Oxonii  nuperrime 
publicatum,'  in  which  he  attacks  the  taste  and  the  learning 
of  those  who  had  it  omitted.  Toup's  last  work  was  an 
edition  of  Longinus,  published  at  Oxford  in  1778,  and  re- 

grinted  in  1789,  which  is  still  one  of  the  best  editions  we 
ave  of  this  writer. 

(Nichols's  Bowyer.) 

TOUR,  MAURICE  QUENTIN  DE  LA,  an  eminent 
French  portrait  painter,  bom  at  St.  Quentin  in  1704.  De 
la  Tour  was  distinguished  for  his  portraits  in  crayons,  which 
he  executed  the  size  of  life ;  he  painted  very  slowly  and 
finished  very  highly,  but  gave  his  pictures  the  appearance 
of  having  been  executed  with  great  ease  by  adaing  a  few 
bold  and  effective  touches  to  the  already  finished  work. 
He  painted  many  portraits,  and  was  much  m  fashion  in  the 
time  of  Louis  XV.,  with  whom  he  was  a  favourite,  and 
whose  portrait  he  painted.  The  following  are  among  his 
best  pictures : — a  large  full-length  of  Madame  de  Pompa- 
dour ;  the  portrait  of  Louis,  Dauphin  of  France ;  one  of 
Prince  Charies,  the  Pretender ;  and  portraits  of  Restout,  the 
king's  painter,  presented  to  the  Academy  of  Arts  of  Paris 
in  1746,  when  De  la  Tour  was  elected  a  member  of  the 
Academy ;  of  R6n6  Fremin,  the  king's  sculptor ;  of  J.  B.  S. 
Chardin,  the  painter ;  of  the  Marfechal  de  Saxe,  and  others ; 
and  his  own  portrait,  which  was  engraved  by  G.  F.  Schntfdt 
in  1742. 

De  la  Tour  was  a  man  of  very  eccentric  habits,  and 
towards  the  end  of  his  life  he  grew  silly,  and  spoiled  many 
of  his  works  b^  painting  out  the  beautiful  accessories 
which  he  had  originally  introduced,  upon  the  principle  that 
in  portrait  ever^hing  should  be  sacrificed  to  the  nead — 
the  portrait  of  Restout  was  one  that  suffered  in  this  way ; 
he  turned  his  brilliant  silk  vest  into  one  of  simple  brown 
stuff.  He  died  in  1788,  aged  84.  He  gave  10,000  francs 
to  the  Academy  of  Paris  to  found  an  annual  prize  of  500 
francs  for  the  best  picture  in  perspective,  aerial  and  linear 
eJternately ;  he  ^ave  also  an  equal  sum  for  the  foundation 
of  an  annual  pnze  for  the  most  useful  discovery  for  the 
arts,  to  be  awarded  by  the  Academy  of  Amiens ;  and  he 
founded  a  gratuitous  school  of  design  in  his  native  place, 
St.  Quentin. 

(Watelet  et  Levesque,  Dictionnaire  des  Arts,  ^,; 
Biographie  Universelle.) 

TOURACOS.     [MusoPHAGiDJE,  vol.  xvi.,  p.  29.] 

TOURCOING,  a  town  in  the  department  of  Nord,  in 
France,  about  six  miles  north-east  of  Lille  and  146  north- 
north-east  of  Paris.  The  town  is  well  laid  out  and  well 
built,  and  has  a  large  and  handsome  square,  called  I^ 
Grande  Place.  There  are  two  churches,  those  of  St. 
Christophe  and  St.  Jacques,  and  a  town-hall  and  the 
remains  of  an  antient  castle.  The  town  is  supplied  with 
water  by  Artesian  wells.  The  population  of  the  town,  in 
1831,  was  8094;  of  the  whole  commune,  17,973.  The 
manufactures  of  the  town  are  important  and  of  early 
origin,  having  acquired  some  celebrity  in  the  twelfth  cen- 
tury: they  comprehend  cotton  and  woollen  yam,  swan- 
skin, camlet,  table-linen,  a  variety  of  fabrics  of  wool  and 
cotton,  carpets,  and  soap.  There  are  dye-houses,  tan-yards, 
and  brick-yards.  There  are  two  yearly  fairs,  one  of  which 
continues  nine  davs.  There  are  a  chamber  of  manufactures, 
a  council  of  piTid'hommes,  a  college,  and  an  hospital  or 
almshouse  for  old  women. 

{Dictionnaire  Geographique  Universel;  Dupin,  Forces 
Productives  de  la  France.) 

TOURMALIN.  Schorl.  This  mineral  occurs  crys- 
tallized. Primary  form  a  rhomboid ;  secondary  forms, 
prisms  with  from  three  to  twelve  sides,  terminatea  by  very 
irregular  summits.  Cleavage  parallel  to  the  faces  of  Uie 
primary  form.  Fracture  uneven,  conchoidal.  Hardness : 
scratches  glass  easily.  Electricity:  according  to  Hauy 
the  transparent  varieties  when  heated  become  electric; 
the  termination  of  the  prism  which  presents  tiie  greater 
number  of  faces  becoming  positive,  while  tfie  other  end 
becomes  negative.    Colour  white, Jj^own,  blue,  yellow, 
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green,  red.  and  black.  The  blue  variety  is  called  indi- 
•  colitCy  and  the  red  rubnllite.  Lustre  vitreous.  Trans- 
parent, translucent,  opaque.  Specific  gravity  3*069  to 
3 '070.  Before  the  blow-pipe  all  the  vaneties  fuse  readily 
with  borax,  producing  at  first  slight  effervescence. 

Tourmalin  occurs  most  commonly  in  primary  rocks, 
especially  in  granite,  gneiss,  and  mica  slate.  Its  localities 
are  too  numerous  to  be  stated.  We  may  however  men- 
tion that  the  red  variety,  or  nibellite,  occurs  in  Sibena ; 
the  blue,  or  indicolite,  at  Uto;  the  ^reen  in  Brazil; 
the  black  in  Devonshire  and  many  other  places.  Tlie 
composition  of  tourmalin  is  extremely  various ;  that  of  the 
red  appears,  from  the  analysis  of  Vauquelin,  to  be  the  sim- 
plest, consisting  of, — 

Silica  ....  42 
Alumina  .  .  .  .40 
Soda  ....  10 
Oxide  of  manganese         .      7 

99 

Some  varieties  contain  also  potash,  lithia,  lime,  mag- 
nesia, oxide  of  iron,  and  boracic  acid ;  the  propoilions  of 
these  constituents  are  extremely  variable,  and  no  one 
variety  contains  all  the  enumerated  substances.  The 
black  tourmalin  from  Devonshire  yields  nearly  19  per 
cent,  of  oxide  of  iron,  and  that  of  Eibenstock  nearly  24 
per  cent,  of  the  same  oxide. 

TOURN.     [Leet,  p.  388.1 

TOURNAMENT,  or  TOURNEY,  is  from  the  French 
Tourfioi,  formerly  Tournoienient,  for  which  the  Latin 
writers  of  the  middle  ages  use  torneamentum^  tornamen- 
tum^  or  turneimentumj  and  sometimes  also  tomay  torne, 
tornatioy  tomen'um,  or  tometa.  The  Bjrzantine  annalists 
have  transformed  the  word  into  ternementum  (JTspvifuvrov). 
Among  other  etymologies  which  have  been  proposed  one 
is»  that  tomeamentum  is  a  corruption  of  an  imaginary  word 
Trojamentum,  meaning  the  game  of  Troy  (called  by  the 
Romans  Troja  or  Indus  Trojae),  which  Viigil  describes 
(uEn.  V.  545-602),  as  performed  by  the  Trojan  youth 
under  the  direction  of -/Eneas,  at  the  tomb  of  Anchises  in 
Sicily,  and  which  is  also  mentioned  by  Suetonius  (Jul.  39 ; 
August,  43 ;  Claud,  21) ;  by  Dion  Cassius,  or  Xiphilinus 
(xlviii.  20 ;  xlix.  43),  and  even  by  Claudian  (vi.  Cons. 
Honoriiy  622,  &c.),  as  still  practised  in  his  day,  the  end  of 
the  fourth  or  beginning  of  the  fifth  century.  There  can 
be  little  doubt,  however,  that  toumoiement  means  merely 
a  turning  or  wheeling  about,  from  the  common  French 
verb  *  toumer,'  to  turn.  This  will  agree  with  other  toums. 
We  have  in  England  the  sheriff's  turn  or  tourn.  Other 
barbarous  Latin  words  of  the  same  connection  are 
tornarey  to  turn  about  in  fight,  and  also  to  call  out 
or  challenee  to  combat  (in  which  last  sense  there  is 
also  the  old  French  lui  toumer  (or  tomer),  par  gage  de 
bataille) ;  tornearey  torniarey  tumeare  (in  French  tour- 
noier)y  torniamentarey  and  torneizarey  to  take  part  in  a 
tournament ;  torniator,  a  performer  in  a  tournament, 
(Du  Cange,  Glossarium  ad  Scriptores  Med.  et  Inf. 
Latinit.y  vi.  1184-1192;  Carpentier,  Glossarium  Novumy 
iii.  1033 :  H.  Spelman,  Glossarium  Archaiologicumy 
p.  541;  Fr.  Jumi  Etymologicum  Anglicanumy  ad  vv. 
Tourneying  and  Tournoy.) 

A  tournament  may  be  defined  to  have  been  a  species  o£ 
combat  in  which  the  parties  engaged  for  the  purpose  of 
exercising  and  exhioiting  their  courage,  prowess,  and 
skill  in  arms,  and  not  either  out  of  enmity  (as  in  ordinary 
warfare),  or  even  (as  in  the  modem  duel)  for  the  mere 
purpose  of  wiping  off  some  dishonourable  imputation  (a 
purpose  which  was  served  rather  by  the  antient  ordeal,  or 
wager  of  battle,  than  by  the  tournament).  It  is  obvious, 
however,  that  although  the  primary  and  professed  design 
of  the  tournament  was  nothing  more  than  to  furnish  an 
exciting  show,  and  to  give  valour  and  military  talent  an 
opportunity  of  acquiring  distinction,  other  passions  would 
be  very  apt  to  intermin^e  in  the  heat  of  contest  with  the 
mere  ambition  of  supenority,  and  sometimes  even  to  dis- 
guise themselves  under  that  pretext.  The  attempt  to 
defeat  and  disarm  an  adversary,  indeed,  could  hardly  fail 
in  some  cases  to  involve  the  desire  of  injuring  or  even  of 
destroying  him.  In  this  way  a  tournament  would  often 
become  a  hostile  conflict.  On  the  other  hand,  whenever,  as 
also  frequently  happened,  a  combatant  engaged  in  a  tour- 
nament with  the  view  of  vindicating  his  courage  from 
question  or  aapersion,  it  might  be  said  to  resemble  the 
P.  C,  No.  1563. 


modem  duel,  at  least  if  we  adopt  what  is  perhaps  the 
most  rational  theory  of  tliat  process,  namely,  that,  on  the 
principle  of  courage  being  the  point  of  honour  in  a  man, 
it  is  only  intended  to  give  a  calumniated  party  an  oppor- 
tunity of  showing  that  he  possesses  enough  of  that 
essential  quality  to  entitle  him  to  exemption  from 
reproach  on  any  other  account. 

The  origin  of  the  tournament,  as  we  have  seen,  has  been 
carried  back  at  least  to  the  Roman  times.  Virgil's 
description  is,  in  some  passages,  not  unlike  what  the 
name  would  lead  us  to  suppose  the  tournament  may 
have  originally  been ;  but  the  resemblance  of  the  Game 
of  Troy  is  certainly  better  preserved  in  the  evolutions 
of  a  modem  review,  in  which  the  charge,  and  m816e, 
and  retreat  of  cavalry  are  exhibited,  than  it  was  in 
what  the  tournament  is  known  to  have  actually  be- 
come. The  tournament,  like  the  other  customs  of 
chivalry,  must  be  properly  considered  to  have  taken  its 
rise  after  the  establishment  of  the  feudal  system.  Some 
writers  attribute  the  invention  of  the  tournament  to  the 
emperor  Henry,  surnamed  the  Fow^ler,  who  died  in  936 ; 
and  another  common  account,  given  on  the  authority  of 
the  Chronicle  of  Tours,  and  the  Chronicle  of  St.  Martin  of 
Tours,  is  that  its  inventor  was  Greoffrey  of  Preuilly,  an- 
cestor of  the  counts  of  Anjou,  who  died  in  1066 ;  but 
Du  Cange,  in  his  Dissertations  *  De  TOrigine  et  de  TUsage 
des  Toumois,'  at  the  end  of  his  edition  of  Joinville,  quotes 
various  notices  of  tournaments  held  before  the  age  of 
either  of  these  personages : — among  others  one  which  took 
place  at  the  celebrated  interview  between  Louis  of 
Crermany  and  Charles  the  Bald  of  France,  at  Strassburg  in 
841,  as  mentioned  by  the  contemporary  chronicler  Nit- 
hard.  Geoffrey  of  Preuilly  perhaps  introduced  the  tourna- 
ment into  Westem  France.  From  the  French  it  appears 
to  have  passed  to  the  English  and  the  Germans,  anc^  in  a 
later  age,  to  the  Italians  and  the  Greeks.  Tournaments 
are  said  to  have  been  first  practised  by  the  English  in  the 
time  of  Stephen  ;  but  they  were  forbidden  by  Henry  IL, 
as  they  had  already  been  by  the  church ;  and  it  was  not 
till  the  reign  of  Richard  Coeur-de-Lion  that  they  were 
properly  established  in  this  country.  The  flourishing  sera 
of  the  tournament,  here  as  well  as  in  Fi-ance  and  else- 
where, was  in  the  thirteenth  and  fourteenth  centuries ;  but 
it  continued  in  frequent  use  down  to  the  middle  of  the 
sixteenth,  and  was  not  altogether  abandoned  till  a  con- 
siderably later  date,  although  the  few  tournaments  that 
were  held  in  the  latter  part  of  that  century  were  rather 
such  mere  shows  or  spectacles  as  have  been  sometimes 
exhibited  under  the  same  name  even  in  our  own  day,  than 
the  real  combats  which  were  so  called  in  an  earlier  age. 
The  accident  of  Henry  II.  of  France  meeting  his  death  at 
a  tournament  in  1559  almost  at  once  occasioned  the  cessa- 
tion of  the  practice  everywhere  as  well  as  in  France  ; 
but  the  spirit  by  which  it  was  formerly  kept  up  had  long 
before  this  been  decaying  under  the  influence  of  the 
various  circumstances  which,  at  least  from  the  middle  of 
the  preceding  century,  had  been  operating  a  general 
change  in  the  social  condition  of  Europe.  Among  the 
physical  causes  in  question  the  chief  may  be  considered 
to  have  been  the  introduction  of  fire-arms  into  war; 
among  the  moral,  the  extension  of  the  commercial  spirit, 
and  the  rise  everywhere  of  a  new  hterature,  together 
bringing  with  them  other  habits,  other  tastes,  another 
civilization.  The  church,  however,  it  may  be  observed, 
which  had  set  its  face  very  stoutly  against  tournaments 
from  about  the  middle  of  the  twelfth  to  the  middle  of  the 
thirteenth  century,  prohibiting  persons  from  engaging  in 
them  by  some  of  its  decrees  on  pain  of  excommunication, 
and  denying  Christian  burial  to  such  as  lost  their  lives  in 
these  contests,  had  long  been  reconciled  to  them,  and  for 
some  ages  had  rather  cherished  and  encouraged  the 
practice  than  otherwise. 

Tournaments  were  usually  held  on  the  invitation  of 
some  prince,  which  was  proclaimed  by  his  heralds  through- 
out his  own  dominions,  and  at  all  the  foreign  courts  or 
other  places  whence  it  was  expected  or  desired  that  parties 
might  come  to  take  part  in  the  martial  competition.  A 
detaQ  of  the  forms  and  ceremonies  that  were  observed  in 
fixing  the  lists  (or  boundaries  within  which  the  fighting 
was  to  take  place),  in  offering  and  accepting  the  challenges, 
in  declaring  the  issue  of  each  encounter,  and  in  assigning 
and  bestowing  the  prizes  (which  last  office  was  often 
performed  by  female  hands),  cannot  be  attempted  here. 
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All  these  particulars,  together  with  the  usual  laws  or 
regulations  of  the  combat,  and  the  mode  of  fighting  (which 
was  commonly  with  lances  and  swords,  and  m  the  first  in- 
stance jdways  on  horseback,  although  parties  who  were  dis- 
mounted frequently  continued  the  contest  on  foot),  may  be 
most  conveniently  learned  from  the  many  accounts  of  tourna- 
ments in  Froissart  and  other  old  chroniclers,  or  even  from 
such  fictitious  narratives  as  the  ♦Knight's  Tale  of  Palamon 
and  Arcite,'  in  Chaucer  (or  Dr}'den's  paraphrase  of  it),  or  that 
of  the  tournament  at  Ashby,  in  Scott's  •  Ivanhoe.*    Scott, 
in  his  •Essay  on  C\nya\ry^  (Miscellaneous  Prose  fVorks, 
vi.  60,  &c.),  remarks  that  it  is  a  mistake  to  assume,  as  has 
been  done  by  Cervantes  among  others,  that  the  combatants 
at  a  tournament  were  always  knights;    the  more  dis- 
tinguished among  the  esquires,  he  shows,  were  frequently 
admitted  to  that  honour.    In  another  part  of  this  *  Essay ' 
(pp.  44,  45),  Scott  represents  the  dangers  of  the  original 
tournament  as  having  been  subsequently  *  modified  by  the 
introduction  of  arms  of  courtesy,  as  they  were  termed; 
lances,  namely,  without  heads,  and  with  round  braces  of 
wood  at  the  extremity,  called  rockets,  and  swords  without 
points  and  with  blunted  edges.'    According  to  Ducange, 
on  the  contrary  {Dissertation  des  Armes  d  Outrance,  des 
Joustes,  de    la   Table  Ronde^  des   Behourds,    et   de    la 
Quintaine,  in  his    edition    of   Joinville),   the    arms    of 
courtesy,  armes  courtoises  (which  he  compares  with  the 
lusoria   arma  and  lusoria  tela  mentioned   by  Seneca), 
were  the  weapons  originally  used,  and  were    afterwards 
exchanged  for  those  with  sharpened  edges  and    points, 
which  were  denominated  armes  d  outrance,  Outrer  means 
properly  to  pierce  an  enemy  with  sword  or  lance  ;  and  at  a 
tournament,  when  one  of  the  pai-ties  was  vanquished, 
either  by  being  killed,  or  by  surrendering  and  asking 
quarter,  or  by  being  thrown  out  of  the  lists,  the  contest 
was  said  to  be  outrS—'  le  gage  de  bataille  6toit  outr€.' 

The  distinction  between  a  tournament  and  a  joust,  or 
just,  is  not  very  clear.  Ducange  makes  the  joust  to  be 
properly  a  single  combat  or  duel,  whereas  in  a  tournament 
a  considerable  number  of  combatants  were  commonly 
engaged  on  each  side.  But  this  distinction  is  certainly 
not  generally  observed  in  the  use  of  the  two  words ;  and 
our  English  archaeologist,  Spelman,  who  defines  torniare, 
*  gladiis  concutere,  justas  facere^  hastitudium  exercere,' 
does  not  appear  to  have  been  aware  of  it.  The  term 
jouste  or  joust  has  been  derived,  improbably  enough,  from 
the  Latin  *  juxta,*  near  to,  because,  say  the  etymologists, 
the  combatants  here  fought  hand  to  hand.  It  is,  no 
doubt,  connected  with  the  verb  to  justle,  of  jostle  (in 
French,  jouster),  though  possibly  the  original  word 
may  be  best  preserved  in  the  Italian  form  giosira, 
which  the  Byzantine  writers  have  imitated  in  their 
rZovQTpa  and  rZouarpia,  There  was  also  the  species  of 
single  combat  termed  a  pas  d'armeSy  or  passage  of  arms : 
it  was  at  a  pas  d'armes  that  Henry  II.  was  killed.  On  this 
subject,  besides  the  works  quoted  above,  the  reader  may 
consult  the  *  Traits  des  Tournois,  Joustes,  Carrousels,  et 
autres  spectacles  publics*  (par  Claude  Fi*an9ois  Menes- 
trier),  4to.,  Lyon,  1669 ;  ,and  *  MSmoires  sur  Tancienne 
Chevalerie,  consid^r^e  comme  un  Etablissement  politique 
et  militaire,'  par  J.  B.  de  la  Cume  de  St.  Palaye,  3  torn. 
12mo.,  Paris,  1759-17S1. 

TOURNAY,orDORNICK,  or  DOORNIK,  an  import- 
ant town  in  the  province  of  Hainault,  in  the  kingdom  of 
Belgium,  46  miles  south-west  of  Brussels  by  Hal,  Enghien, 
Ath,  and  Leuze.  This  town  is  mentioned  by  Jerome  in 
the  beginning  of  the  fifth  century;  under  the  name  of  Toi- 
nacus,  as  being  among  the  places  which  had  been  seized 
by  the  barbarians  who  overran  Gaul.  It  was  among  the 
early  acquisitions  of  the  Franks ;  and  was  the  capital  of 
the  as  yet  infant  empire  of  Clovis.  It  under^vent  various 
changes  in  the  middle  a^es,  and  was  besieged  and  taken 
(A.D.  1513)  by  the  English  under  Henry  VIII.,  who  erected 
a  castle  here.  Having  reverted  to  the  FVench,  it  was 
again  taken  (a.d.  1521)  by  the  count  of  Nassau,  one  of  the 
generals  of  the  emperor  Charles  V.,  and  ceded  by  the 
treaty  of  Madrid  (a.d.  1525)  to  the  emperor.  During  the 
religious  troubles  of  the  Netherlands,  the  Protestants  com- 
mitted great  disorders  here  (a.d.  1566);  and  the  town, 
having  joined  in  the  revolt  against  Spain,  was  taken  (a.d. 
1581)  by  the  duke  of  Parma,  and  remained  under  the  do- 
minion of  Spain.  It  was  taken  by  Louis  XIV.  (a.d.  1667) 
and  ceded  to  France  by  the  peace  of  Aix-la-Chapelle  (a.d. 
1668) :  but  having  been  again  taken  (a.d.  1709)  by  the 


allies  under  Marlborough  and  Eugene,  it  was  at  the  peace 
of  Utrecht  (a.d.  1713)  ceded  with  the  rest  of  the  Spanish 
Netherlands  to  Austria.  It  was  taken  (a.d.  1746)  by  the 
French  under  Louis  XV.,  but  restored  at  the  peace  of 
Aix-la-Chapelle,  a.d.  1748.  It  was  repeatedly  taken  (a.d. 
1792-4)  in  the  early  part  of  the  war  of  the  French  revolu- 
tion ;  and  has  changed  masters  with  the  rest  of  Belgium 
several  times. 

This  town  is  situated  on  the  Schelde,  which  here  flous 
north-west  and  divides  the  town  into  two  parts,  the  old 
town  on  the  left  bank  and  the  new  town  on  the  right : 
the  old  town  occupies  the  site  of  the  Tomacus  of  the 
antients:  tiie  new  town  is  of  later  origin  and  is  dis- 
tinguished from  the  old  by  the  neatness  and  tolei-aWe 
straightness  of  its  streets,  by  its  well-built  houses,  and  by 
its  handsome  quay  planted  with  trees,  which  forms  the 
most  frequented  promenade  of  the  city.  The  cathedral  in 
the  old  town  is  a  large  and  fine  Gothic  building  with 
seversd  towers  (one  of  our  authorities  says  four,  another 
five)  surmounted  with  spires.  The  interior  of  the  church 
is  adorned  with  the  richest  carving  and  other  omstmcnts. 
The  tomb  of  the  Prankish  king  Child^ric  I.  waa  discovered 
nearly  two  centuries  ago,  in  demolishing  an  old  house, 
near  the  cathedral,  seven  feet  below  the  surface  of  the 
ground  :  a  number  of  coins  and  other  antiquities  were  also 
found.  The  church  of  St.  Martin,  the  Episcopal  jpalacc, 
the  town-hall,  the  bell-tower,  and  the  hospital  for  old 
clergymen,  are  among  the  other  principal  edifices.  Tlie 
town  is  fortified,  and  is  entered  by  seven  gates :  it  lias 
several  suburbs. 

The  population  of  Toumay  is  not  adequate  to  the  great 
extent  of  the  town  ;  it  amounted  in  1835  to  29,000.  The 
manufactures  of  the  town  are  important,  and  comprehend 
cotton-yam,  printed  cottons,  dimities  and  other  cotton 
goods,  carpets,  hosiery,  hnen,  swanskin,  paper,  hats, 
leather,  earthenware,  porcelain,  oil,  liqueurs,  especially 
Cura9oa,  bronze,  &c.  There  are  dye-houses  and  lime- 
kilns, and  (at  least)  four  large  flour-mills,  built  by  Vauban  : 
considerable  trade  is  carried  on.  Tnere  are  a  subordinate 
court  of  justice,  and  a  commercial  court,  a  chamber  of 
commerce,  an  exchange,  a  theatre,  and  an  Athenaeum ;  an 
academy  of  drawing,  sculpture,  and  architecture,  in  which 
instruction  in  outHne  drawing  is  given ;  an  orphan-house, 
some  schools  of  mutual  instruction,  five  hospitals,  and 
several  churches.  Limestone  and  sandstone  are  quarried  in 
the  neighbourhood.  Toumay  is  the  seat  of  a  bishopric 
which  dates  from  the  latter  part  of  the  fifth  century ;  the 
bishop  is  asufPragan  of  the  archbishop  of  Mechelen  or 
Malines.    (Malte-Bran,  G(ograpkie ;  Dictionnaire  Gio- 

graphiqtte  Universel.)  

TOURNEFORT,  JOSEPH  PITTON  DE,  a  celebrated 
botanist,  was  bora  June  5,  1656,  of  a  noble  family  at  Aix, 
in  Provence,  in  the  present  department  of  Bouches  du 
Rhdne.  Having  a  great  taste  for  observation,  the  study 
of  nature  soon  disgusted  him  with  scholastic  philosophy 
and  theology,  in  which  he  was  employed,  in  order  to 
please  his  relations,  who  wished  him  to  enter  holy  orders. 
The  death  of  his  father,  in  1677,  enabled  him  to  follow  his 
own  inclination ;  and  having  exhausted  the  fields  of  his 
own  country  and  the  garden  of  an  apothecary,  he  went  to 
the  Alps,  in  order  more  fully  to  satisfy  his  curiosity.  At 
Montpellier,  whither  he  had  gone  to  study  medicine,  and 
where  he  was  received  by  Magnol,  and  became  the  friend 
of  Chirac,  he  found  fresn  stores  of  information ;  and  he 
collected  still  richer  from  the  C^vennes,  the  I^rrenees,  and 
from  Catalonia,  to  which  places  his  zeal  earned  him.  In 
these  excursions  he  was  twice  robbed  by  the  Spanish 
miquelets  (or  foot  soldiers),  who  left  him  nothing  but 
his  plants ;  he  was  buried  also  for  two  hours  under  the 
roins  of  a  hut  where  he  was  passing  the  night ;  and  thus 
he  seemed  to  be  inuring  himself  to  the  fatigues  he  was  one 
day  to  undergo  in  longer  travels.  He  was  already  pos- 
sessed of  rich  collections  and  numerous  observations,  when 
he  repaired  to  Paris,  where  Faeon,  chief  physician  to  the 
queen,  and  curator  of  the  Jardin  du  Roi,  was  the  sole  pa- 
tron of  botanical  studies.  Fa^on  knew  how  to  appreciate 
both  knowledge  and  merit ;  his  character,  as  well  as  his 
rank,  placed  him  above  jealousy ;  and  Touraefort  found 
in  him  a  disinterested  protector.  In  1683  he  was  appointed 
assistant  professor  with  Fagon  at  the  Jardin  du  Roi,  whose 
numerous  other  occupations  allowed  him  but  little  time  for 
teaching.  The  way  in  which  Touraefort  fulfilled  this 
office  soon  made  him  known,  and  attracted  lh>m  all  parts 
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a  crowd  of  students  to  his  lectures  and  herborising  excur- 
sions. In  1688  he  was  commissioned  to  travel  through 
Spain  and  Portugal,  and  shortly  after  through  Holland  and 
Kna:]and,  in  order  to  enrich  the  Jardin  du  Roi  wiih  the 
plants  of  these  countries.  These  travels  made  him  ac- 
quainted with  the  most  distinguished  scientific  men  of  the 
countries  he  visited «  and  gained  him  their  friendship  and 
esteem.  Being  made,  in  1692,  a  member  of  the  Acaa6mie 
des  Sciences,  he  proved  by  his  *  El^mens  de  Botanique,' 
wliich  was  published  shortly  afterwards,  how  well  he  de- 
served that  honour.  The  title  of  Doctor  of  Medicine  was 
conferred  upon  him  by  the  Faculty  of  Paris  in  1698.  He 
aarain  left  France  in  1700,  being  sent  by  the  king  to  the 
East  to  collect  plants  and  make  observations  of  aU  kinds. 
In  company  with  the  German  botanist  Gundelsheimer, 
and  the  celebrated  artist  Aubriet,  he  spent  two  years  in 
travelling  through  tlie  islands  of  Greece,  the  borders  of  the 
Black  Sea,  Georgia  and  the  environs  of  Mount  Caucasus, 
Asia  Minor,  and  Armenia.  He  was  preparing  to  go  to 
Egypt,  when,  hearing  that  the  plague  was  ravaging  that 
country,  and  that  his  patron  Fagon  was  dangerously  ill, 
he  hastened  back  to  his  own  countiy,  to  which  he  was 
called  both  by  gratitude  and  friendship.  Having  resumed 
his  duties  at  the  Jardin  du  Roi,  and  being  also  appointed 

Erofessor  to  the  Faculty,  he  spent  the  Tittle  spare  time 
e  had  in  arranging  his  numerous  collections  and  in  draw- 
ing up  different  works,  especially  the  account  of  his  travels 
in  the  Levant.  The  fatigues  of  work  and  his  travels  had 
much  weakened  his  originally  robust  constitution,  and  a 
violent  blow  which  he  received  on  the  breast  from  the 
axletree  of  a  carriage  tended  still  more  to  impair  it ;  so 
that,  after  lingering  some  months,  he  ended  his  laborious 
life  the  28th  day  of  November,  1708.  By  his  will  he  left 
to  the  king  the  valuable  zoological  mus«um  which  he  had 
formed,  and  his  library  to  the  Abb^  Bignon. 

A  judicious  and  lively  mind,  and  a  nalural  gaiety  of  dis- 
position, rendered  Toumefort  equally  fitted  to  succeed  in 
scientific  investigations  and  to  form  tne  charm  of  his  friends 
in  society.  His  attachment  to  his  own  country  made  him 
refuse  the  solicitations  of  Paul  Hermann,  who  wished  to 
have  him  for  his  successor,  and  offered  him,  in  the  name 
of  the  states  of  Holland,  the  situation  of  professor  of 
botany  at  Leyden,  with  a  salary  of  4000  francs  (160^.). 

The  system  of  Toumefort  was  an  advance  on  those  of 
Cesalpino,  Morison,  Hermann,  Ray,  and  Rivinus,  but  has 
fiace  been  displaced  by  those  of  Jussieu,  DeCandolle,  and 
others.  Authors  had  previously  only  employed  them- 
selves in  grouping  plants  into  classes ;  the  much  more 
important  determination  of  the  genera  was  still  almost 
entirely  wanting.  It  is  this  subdivision  of  the  subject 
which  Toumefort  executed  with  such  admirable  acute- 
ness,  and  which  distinguishes  his  labours  from  all  that 
had  preceded  him ;  and  it  is  this,  joined  to  a  classifica- 
tion simple,  easy,  and  almost  always  natural,  which  caused 
his  method  to  be  afterwards  adopted  by  the  botanists  of  all 
countries. 

Toumefort  adopted  the  principle  that  genera  should  be 
constmcted  on  characters  derived  from  both  the  fructifica- 
tion and  organs  of  vegetation.  In  seeking  for  order  he  had 
the  good  sense  not  to  pretend  to  an  absolute  regularity, 
which  nature  nowhere  presents ;  and  felt  (which  has  been 
too  often  forgotten  in  our  day,  and  which  has  introduced  into 
natural  history  so  many  useless  genera,  and  so  many  parasiti- 
ca] denominations)  that  the  generic  characters  niust  admit  of 
exceptions  which  are  commanded  by  nature  itself.  Lin- 
naeus, when  again  reforming  the  science,  adopted  the  greater 
part  of  the  genera  of  Toumefort ;  but  having  constmcted 
his  genera  on  characters  derived  from  the  fructification 
alone,  he  was  obliged  to  reject  many  of  Toumefort 's  ge- 
nera. The  principle  of  Linnseus  is  now  generally  acted 
on  by  modern  botanists.  The  plates  which  Toumefort 
has  given  characteristic  of  the  genera  are,  even  to  the  pre- 
Fent  day,  for  the  most  part,  the  best  means  of  understand- 
ing them :  they  are  well  executed,  and  upon  a  plan  at 
that  time  quite  new,  and  are  a  proof  of  his  taste,  as  well  as 
of  his  spirit  of  order  and  observation. 

Although  he  did  not  think  that  the  consideration  of 
the  natural  relations  of  plants  (of  which  the  first  glimpses 
were  to  be  met  with  in  the  works  of  Lobel  and  Mag- 
nol)  could  serve  as  the  basis  of  an  easy  classification,  still  he 
generally  observes  the  most  marked  of  these  relations,  and 
the  greater  part  of  his  classes  form  one  or  more  large 
families.    The  separation  of  the  woody  from  the  herba- 


ceous plants,  which  nature  frequently  offers  together  in 
the  same  genus,  and  which  was  admitted  by  the  botanists 
of  Toumefort's  time,  is  in  his  system  a  defect  which  an 
increased  knowledge  of  the  stmcture  and  functions  of 
plants  has  long  since  caused  botanists  entirely  to  abandon 
m  their  systems  of  classification,  however  much  advantage 
may  be  derived  from  it  for  practical  purposes. 

Toumefort  did  not  do  for  the  species  what  he  had 
so  well  accomplished  for  the  genera;  as  he  lett  con* 
founded  with  them  simple  varieties,  even  those  which 
are  evidently  only  the  result  of  cultivation.  Neither  did 
he  think  of  giving  them  names  more  convenient  than 
those  which  were  then  in  use,  and  which  were  commonly 
vague,  and  often  very  long  and  complicated.  These  in- 
conveniences Linnseus  got  rid  of;  and  at  the  same  time  he 
arranged  the  vegetable  kingdom  according  to  his  cele- 
brated sexual  system,  in  which  plants  were  placed  in 
classes  and  orders  according  to  the  number  of  their  sta- 
mens and  pistils.  But  the  system  of  Toumefort  was  never 
abandoned  in  France,  and  the  study  of  its  principles  re- 
sulted in  the  labours  of  Adanson,  Jussieu,  and  De  CandoUe, 
to  whom  we  are  so  greatly  indebted  for  the  present  posi- 
tion of  systematic  botan)[. 

The  *  institutiones  Rei  Herbariae  *  is  distinguished  for 
its  cleamess  and  precision,  and  for  a  number  of  very  just 
observations.  The  historical  part  of  this  work,  which  is 
the  most  considerable,  displays  much  solid  learning, 
which  has  been  of  great  use  to  those  who  have  since 
his  time  written  on  the  history  of  botanical  science.  The 
different  travels  of  Toumefort  enriched  botany  with  a  great 
number  of  species,  and  even  of  genera.  He  brought  oack 
from  his.  travels  in  the  East  more  than  thirteen  hundred ' 

Slants,  the  greater  part  of  which  were  in  the  Herbarium  of 
Gundelsheimer,  his  companion;  and  have  been  since 
examined  by  Willdenow,  who  has  mentioned  them  in 
his  *  Species  Plantamm.*  If  the  history  of  the  plants  in 
the  environs  of  Paris,  by  Toumefort,  divided  into  six 
herborizations,  is  of  little  importance  as  to  the  number  of 
species  described  (which  is  only  four  hundred  and  twenty- 
seven),  still  it  is  a  very  valuable  work  in  other  respects. 
Bv  the  exactness  of  the  synonymes,  and  by  the  skill  with 
which  the  plants  are  referred  to  the  nomenclature  and  to 
the  plates  of  the  antient  botanists,  whose  errors  Toume- 
fort corrects,  this  work  furnishes  an  excellent  model  of 
criticism.  There  is  also  to  be  found  in  it  a  faithful  de- 
scription of  some  rare  plants,  which  are  omitted  in  his 
other  works.  Haller  however  rather  over-estimates  its 
value,  when  he  is  inclined  to  regard  it  as  the  chief  of 
Toumefort's  writings  (*  praecipium  fortft  Toumefortfi 
opus').  One  may  judge  of  Toumefort's  reputation,  and 
of  the  value  that  was  put  upon  whatever  he  wrote,  from 
the  fact  of  his  lectures  on  Materia  Medica  havine  been 
collected  by  his  pupils,  and  translated  and  publifSied  in 
English  before  they  appeared  in  French,  which  was  not 
till  some  years  after  his  death.  The  account  of  Toume- 
forf  s  travels  was  for  a  long  time  the  source  of  our  most 
accurate  information  about  the  countries  which  he  visited. 
The  simplicity  of  the  style  does  not  lessen  the  interest  of 
the  narrative.  To  the  observation  of  nature  he  joins  every- 
where that  of  men,  manners,  and  customs,  and  shows  an 
extensive  knowledge  both  of  history  and  antiquity. 

Among  the  manuscripts  left  by  Toumefort  was  a  botanical 
topography  of  all  the  places  which  he  had  visited,  and  a 
large  collection  of  critical  and  other  observations,  which 
has  never  been  published,  though  it  was  entmsted  to  Itfi- 
n^ulme  to  arrange  for  that  purpose.  The  genua  of  Ame- 
rican shmbs,  to  which  Plumier,  out  of  honour  to  his 
master's  memory,  gave  the  name  of  *  Toumefortia,'  derives 
its  chief  interest  from  this  celebrated  name.    [Tourice- 

FORTIA.] 

There  are  few  of  the  scientific  men  of  Fi-ance  whose 
reputation  has  extended  more  widely  than  Toume- 
fort's, and  who  have  done  more  honour  to  their  country. 
A  judicious  and  methodical  mind,  an  ingenious  acuteness 
joined  to  extensive  views,  are  his  peculiar  characte- 
ristics. If  he  had  not  the  profound  and  original 
genius  of  Linnseus,  nor  such  an  extensive  knowledge  of 
nature,  in  botany  at  least  Toumefort's  name  still  continues, 
in  spite  of  the  revolutions  of  science,  to  be  one  of  the  very 
highest  which  can  be  placed  by  his  side  ;  and  he  has  in  addi- 
tion the  glory  of  having  opened  to  him,  by  the  creation 
of  the  genera,  the  extensive  field  which  he  afterwards 
trayersed, 
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The  foUowinpr  is  a  list  of  Toumeiort's  principal  works : — 
*  Elfimens  de  Botanique,  ou  Methode  pour  connattre  les 
Plantes/  Paris,  1694,  3  vols.  8vo.,  with  451  plates.  Some 
imperfections  in  this  work  were  pointed  out  by  Ray,  to 
whom  Toumef6rt  replied  in  a  Latin  work,  entitled  *  De 
Optima  Methodo  Instituendst  in  Re  Herbaria  ad  Sapientem 
Virum  G.  Sherardum  Epistola,  in  qu5  respondetur  Disser- 
tationi  D.  Raii  de  variis  Plantarum  Methodis,'  Paris,  1697, 
8vo.  In  1700  he  published  a  Latin  version  of  his  *  Elements 
of  Botany,'  with  many  additions,  and  a  learned  preface,  con- 
taining the  history  of  the  science ;  it  was  entitled  *  Institu- 
tiones  Rei  Herbariae,  ed.  altera,  GallicS  longfi  auctior,* 
Paris,  3  vols.  4to.,  with  476  plates.  After  his  expedition  to 
the  East  he  published  *  Corollarium  Institutionum  Rei  Her- 
bariae, in  quo  Plantae  1356. . . .  in  Regionibus  Orientalibus 

observatae,  recensentur et  ad  sua  Genera  revocantur,' 

Paris,  1703,  4to.,  with  13  plates.  This  was  afterwards 
added  to  Ant.  de  Jussieu's  edition  of  the  *  Elements,*  in 
1719,  Lyons,  3  vols.  8vo.  *Histoire  des  Plantes  qui  nais- 
sent  aux  Environs  de  Paris,  avec  leurs  Usages  dans  la  M6- 
decine,'  Paris,  1698,  12mo.  An  improved  edition  of  it  was 
given  by  Bernard  de  Jussieu,  in  2  vols.  12mo.,  1725 ;  and 
an  English  translation  was  published  by  Martyn,  London, 
2  vols?  8vo.  in  1732.  *  Relation  d'un  Voyage  du  Ldvant, 
fait  par  Ordre  du  Roi,  contenant  THistoire  Ancienne  et 
Moderne  de  plusieurs  lies  de  VArchipel,  les  Plans  des 
Villes  et  des  I^eux  les  plus  consid6rables,  et  enrichie  de 
Descriptions  et  de  Figures  de  Plantes,  d'Animaux,  et  d'Ob- 
servations  singuliSres  touchant  I'Histoire  Naturelle.'  The 
first  volume  of  this  work  was  printed  at  the  Louvre  before 
his  death ;  the  second  was  completed  from  his  manuscripts ; 
and  both  were  published  in  1717,  2  vols.  4to.  There  have 
been  several  French  editions,  and  it  has  been  translated  into 
English,  London,  1741, 3  vols.  8vo.  *  Trait6  de  la  Mati^re 
Medicale,  ou  THistoire  et  I'Usage  des  M^dicamens  et  leur 
Analyse  Chimique,  Ouvrage  posthume  de  M.  Tournefort, 
mis  au  jour  par  M.  Besnier,*  Paris,  1717,  2  vols.  12mo. 
This  work,  which  was  not  published  in  French  until  after 
the  death  of  the  author,  had  been  already  translated  and 
published  in  English,  London,  1708  and  1716,  8vo.  {Bio- 
graphie  Mcdiccue.) 

TOURNEFO'RTIA,  a  ^enus  of  plants  of  the  natural 
family  of  Boraginaces,  so  named  by  Linnaeus  in  honour  of 
Joseph  Pitton  de  Tournefort,  celebrated  as  the  author  of 
the  *  Institutiones  Rei  Herbariae,' which  is  the  chief  founda- 
tion of  the  method  of  arranging  plants  afterwards  extended 
and  formed  into  a  system  by  Jussieu.  He  was  author 
also  of  *-  Travels  in  the  Levant,'  and  of  other  works.  The 
genus  Toumefortia  is  characterized  by  having  a  salver- 
shaped  or  rotate  corol,  of  which  the  throat  is  naked ;  the 
stamens  included  within  the  tube  of  the  corol.  The  stigma 
is  peltate,  and  the  fruit  consists  of  a  berry  which  contoins 
four  l-seeded  nuts.  The  species  are  about  fifty  in  number, 
forming  small  shrubs  or  nerbs,  diffused  through  the  hot 
parts  of  the  world,  as  the  West  Indies,  South  America, 
Indkm  islands,  and  India.  The  flowers  are  small  and  in- 
conspicuous, and  the  plants,  though  easy  of  culture,  are 
seldom  worth  it ;  but  T,  loxensis,  a  native  of  Quito,  at  an 
elevation  of  6000  feet,  is  a  shrub  which,  like  the  Helio- 
ti*ope,  has  a  very  grateful  scent. 

TOURNEMmE,  LE  PE^RE  RENE'  JOSEPH,  Jesuit, 
occupies  a  subordinate  but  useful  and  honourable  position 
in  the  literary  history  of  France.  He  belonged  to  an 
antient  family  in  Bretagne,  and  was  bom  at  Rennes  on  the 
26th  of  April,  1661. 

In  1680,  at  the  age  of  nineteen,  he  entered  the  Society  of 
the  Jesuits.  His  superiors  thought  that  his  peculiar  talents 
Qualified  him  for  a  teacher,  and  his  subsequent  career  showed 
the  correctness  of  their  opinion.  For  about  twenty  years  he 
taught  in  different  colleges  of  the  Order,  with  eminent  suc- 
cess, humanity,  rhetoric,  philosophy,  and  theology ;  and 
while  thus  instructing  others  he  was  accumulating  infor- 
mation in  the  bellesSettres, — ^physical,  moral,  and  meta- 
physical science — theology,  history,  geo^phy,and  numis- 
matics— ^that  was  to  fit  him  for  the  employment  of  nearly 
twenty  years  of  his  matured  intellect. 

During  the  period  of  his  life  which  was  spent  in  dis- 
charging the  duties  of  a  teacher,  he  was  regarded  by  his 
brethren  as  possessed  of  an  active  and  penetrating  mind,  a 
lively  imagination,  which  sometimes  overcame  his  judg- 
ment, and  a  fervid  but  not  ascetic  spirit  of  devotion.  In 
the  colleges  he  undertook  voluntarily  the  superintendence 
of  the  religious  studies  and  exercises  of  the  pupils ;  and  he 


extended  his  watchfulness  not  only  to  the  students  in  the 
colleges,  but  to  those  in  the  academies  and  seminaries  in 
which  the  young  nobility  received  the  rudiments  of  their 
education  under  the  direction  of  the  Jesuits. 

In  1701  Tournemine  was  called  to  Paris  to  take  the 
management  of  the  *  Journal  de  Trevoux,'  a  periodical 
publication,  which,  although  at  times  disfigured  by  the 
narrow  views  and  unamiable  temper  of  sectarianism,  has 
rendered  services  to  literature  that  entitle  it  to  a  better 
i-eputation  than  the  equivocal  one  in  which  it  is  held  by 
the  mass  of  readers  who  know  it  only  from  the  sarcasms 
of  Voltaire.  Tournemine  was  the  principal  editor  of 
this  work  for  nineteen  years,  from  1701  to  1720.  He  con- 
tributed to  the  journal  during  this  time  a  number  of  curi- 
ous dissertations  and  analyses  which  procured  for  it  a  high 
reputation  throughout  Europe.  Superior  to  the  partisan 
spirit  of  many  of  nis  brethren,  he  was  sufficiently  impartial 
to  combat  the  systems  of  Hardouin  and  Panel ;  and  free 
from  bigotry,  although  sincerely  religious,  he  praised  highly 
the  *  Merope '  of  Voltaire,  and  even  when  engaged  in  con- 
troverey  with  its  great  author,  always  treated  him  with 
respect. 

In  1720  he  was  freed  from  the  laborious  task  of  editor- 
ship, but  still  continued  to  contribute  largely  to  the 
pages  of  the  •  Journal  de  Trevoux.*  Indeed  the  variety 
of  studies  to  which,  as  teacher  and  editor  of  a  critical 
journal,  he  had  found  it  necessary  to  turn  his  atten- 
tion, appears  to  have  produced  in  him  desultory  habits 
of  thought,  and  prevented  the  concentration  of  his  powers 
upon  any  one  topic  so  as  to  enable  him  to  exhaust 
it.  The  Order,  regretting  that  his  time  and  talents  should 
be  thus  wasted,  appointed  him  librarian  to  the  residence  of 
professed  Jesuits  (maison  de  professe)  at  Paris,  and  after 
the  death  of  Bonami  (1725)  employed  him  to  continue  the 
literary  history  of  the  Society  from  the  period  to  which  it 
had  been  brought  down  by  Southwell.  Tournemine  en- 
tered with  enthusiasm  upon  his  new  task.  He  called  upon 
all  the  provinces  to  supply  him  with  memoirs,  and  insti- 
tuted reseai'ches  in  the  archives  of  the  Society  at  Rome. 
The  habits  of  thought  however  which  he  had  contracted 
led  him  to  undertime  the  work  on  a  scale  beyond  what  it 
was  possible  to  accomplish,  and  unfitted  him  at  the  same 
time  for  persevering  routine  labour.  The  over-minute 
investigation  of  details,  and  the  episodical  inquiries  into 
which  he  was  continually  seduced,  diverted  him  from  the 
completion  of  the  work  he  had  undertaken,  and  he  failed 
to  perform  his  engagements. 

Tournemine  died  at  Paris  on  the  16th  of  May,  1739,  in 
the  seventy-ninth  year  of  his  age,  regretted  by  all  who 
knew  him.  He  has  left  no  work  worthy  of  his  talents  and 
opportunities,  yet  he  has  not  been  without  influence  upon 
literature.  As  a  teacher  and  journalist,  and  in  the  con- 
versation of  private  society,  he  prompted  and  encouraged 
many  young  writers.  His  knowledge  was  at  the  service  of 
every  one  who  asked  it,  and  the  information  which  he  did 
not  himself  elaborate  into  any  enduring  work  was  yet  of 
material  service  to  others.  He  belonged  to  a  class  of  minds 
which,  although  they  leave  little  or  no  permanent  trace  ef 
their  individuality,  are  indispensable  to  the  creation  of  a 
national  literature — ^those  who  go  to  form  a  literary  public, 
animating  and  instructing  writers  by  its  sympathy  and 
subordinate  co-operation. 

A  list  of  Toumemine*s  writings  is  given  in  the  forty- 
second  volume  of  the  '  M^moires  de  Niceron,'  and  in  the 
Dictionary  of  Chauft)i6.  They  consist  chiefly  of  his  con- 
tributions to  the  *  Journal  de  Trevoux.'  He  contributed 
the  chronological  tables  to  the  edition  of  the  Bible  pub- 
lished by  Duhamel  in  1706.  He  published  in  1719  an 
edition  of  Menochius's  *  Scriptural  Commentaries,'  to  which 
he  appended  a  system  of  cmronology  and  twelve  disserta- 
tions on  different  points  of  the  chronology  of  the  Bible. 
In  1726  he  published  an  edition  of  Prideaux's  •  History  of 
the  Jews,'  and  added  to  it  a  dissertation  on  the  books  of 
Scripture  not  recognised  as  canonical  by  Protestants,  and 
some  remarks  upon  the  ruins  of  Nineveh  and  the  destnic- 
tion  of  the  Assyrian  empire.  Toumemine's  '  Reflexions 
sur  TAthdisme  were  printed  as  an  introduction  to  two 
editions  of  F6n61on's  *  Traits  sur  I'Existence  de  Dieu ;'  and 
in  reply  to  Voltaire,  who  had  invited  him  to  clear  up  his 
doubts,  he  published  in  the  *  Journal  de  Trevoux'  (October, 
1735)  a  letter  on  the  immateriality  of  the  soul,  \^uch  does 
not  appear  to  have  convinced  the  philosopher.  Sketches 
of  the  life  of  Tournemine  are  contained  in  the  *  Journal  de 


Digitized  by 


Google 


T  O  U 


93 


T  O  U 


Trevoux'  for  September,  1739 ;  and  in  Belin^n*s  *  Obser- 
vations sur  les  Ecrivaina  Modernes,'  vol.  xviii.  There  is 
also  a  well-executed  memoir  of  him  by  M.  Weiss  in  the 
'  Biogi-aphie  Universelle.* 

TOURNEUR,  PIERRE  LE,  was  bom  at  Valognes  in 
1736  ;  he  studied  in  the  college  Des  Grassins  at  Coutances, 
where  he  distinguished  himself;  and  appears  to  have  re- 
paired to  Paris  about  the  year  1767  or  1768,  with  a  view  to 
earn  his  subsistence  by  literary  labour.  His  history  from 
that  time  till  his  death,  in  1788,  is  little  more  than  an  ac- 
count of  liis  publications  and  the  reception  they  met 
with. 

He  published  in  1768  a  thin  octavo  containing  a  few 
prize  essays  which  had  been  crowned  by  the  academies 
of  Montauban  and  Besan9on  in  the  years  1766  and  1767 ; 
and  an  *  Eloge  de  Charles  V.,  Roi  de  France,'  which  had 
been  unsuccessful  in  the  competition  of  the  French  Aca- 
demy in  the  letter  vear.  This  seems  to  have  been  his  only 
attempt  at  original  publication,  with  the  exception  of  a 
number  of  prefaces  and  some  verses  in  two  little  volumes, 
entitled  *  Jardins  Anglais,  ou  Vari6t6s  tant  originales  que 
traduites,'  which  appeared  in  1788.  His  original  com- 
position betrays  an  entirely  common-place  mind. 

In  1769  Le  Toumeur  published  a  collection  of  tales  trans- 
lated from  the  English,  of  no  importance  in  itself,  and 
which  attracted  little  or  no  attention.  Towards  the  close 
of  the  same  year,  or  in  the  beginning  of  1770,  he  brought 
out  a  translation  of  *  Young's  Night  Thoughts  *  and  miscel- 
laneous poems,  which  was  more  successful.  He  has  taken 
great  liberties  with  the  *  Night  Thoughts,'  omitting  several 
passages,  and  altering  the  whole  arrangement  of  the  poem, 
with*  a  view  to  render  it  less  startling  to  French  taste. 
Grimm  sneered  at  the  work,  but  Diderot  and  Laharpe  de- 
clared themselves  warmly  in  its  favour.  *  The  first  edition,' 
says  the  former,  *  has  been  exhausted  in  a  few  months,  and 
they  are  preparing  a  second.  It  has  been  read  by  our 
petits-mattres  and  petits-mattresses,  and  it  is  no  slight 
merit  to  persuade  a  gay  and  frivolous  people  to  read  Je- 
remiads.' He  saj's  m  the  same  letter,  *  This  translation, 
full  of  harmony  and  varied  expression,  one  of  the  most  dif- 
ficult to  execute  in  any  language,  is  one  of  the  best  that 
has  been  executed  in  ours.'  The  success  of  the  translation 
of  the  *  Night  Thoughts '  appears  to  have  decided  Le  Tour- 
neur  to  confine  himself  in  future  to  that  kind  of  employ- 
ment. 

His  first  undertaking  was  a  complete  and  accurate  trans- 
lation of  the  dramatic  works  of  Shakspere.  In  this  enter- 
prise he  was  associated  at  first  with  the  Comte  de  Catuelan 
and  Fontaine  Malherbe,  both  of  whose  names  are  sub- 
scribed along  with  his  in  the  dedication  to  the  king,  pre- 
fixed to  the  first  volume.  But  his  associates  deserted 
him  after  the  publication  of  the  second  volume,  and  the  re- 
maining eighteen  were  the  unaided  work  of  Le  Toumeur. 
The  first  volume  appeared  in  1776 ;  the  last  in  1782.  It 
is  difiicult  for  an  Englishman  to  do  justice  to  the  merits  of 
a  translation  of  Shakspere  into  any  foreign  language. 
He  feels  the  unavoidable  defects  too  strongly.  Thus  much 
however  may  be  said  of  Le  Tourneur's,  that  it  honestly 
aims  at  giving  Shakspere  as  he  is.  The  translator  has 
evidently  benefited  by  his  knowledge  of  the  German 
translation  by  Eschenburg  (Ziirich,  l';75-87),  and  has  pre- 
fixed the  remarks  of  that  critic  to  several  of  the  plays. 
The  version  is  in  prose,  and  by  a  prosaical  mind,  yet 
enough  of  Shakspere  remains  to  impress  minds  which 
know  him  through  no  other  medium  with  some  sense  of  his 
greatness.  It  is  still  the  best  French  translation  of  Shak- 
spere, and  as  such  has  been  revised  and  republished  by  M. 
Guizot  in  1824.  Some  expressions  in  the  prefatory  dis- 
course excited  the  anger  of  Voltaire,  who  thought  he  saw 
in  it  an  attempt  to  decry  the  merits  of  the  great  French 
dramatists.  Tne  controversy  to  which  Voltaire's  denunci- 
ations gave  rise  was  of  advantage  to  the  work  by  creating 
a  public  interest  in  it.  Le  Toumeur  seems  to  have  taken 
no  part  in  the  discussion :  in  an  advertisement  prefixed  to 
the  ninth  volume  he  quietly  observes,  *This  work  has 
triumphed  over  the  absurd  hostility  declared  against  it  at 
its  first  appearance,  and  the  extraordinary  wrath  of  a  great 
poet,  the  most  ardent  panegyrist  of  Shakspere  so  long 
as  he  was  unknown,  his  unaccountable  enemy  since  he  has 
been  translated.'  C)f  the  original  subscribers  to  the  quarto 
edition  a  large  proportion  were  English :  the  sale  however 
increased  as  the  work  advanced ;  a  quarto  and  an  octavo 
edition  were  published  simultaneously :  and  Le  Toumeur, 


who  seems  to  have  become  publisher  as  well  as  author,  ad 
ventured  on  the  speculation  of  publishing  in  numbei-s,  by 
subscription,  pictorial  illustrations  of  Shakspere. 

The  translation  of  Shakspere  was  far  from  being  the 
only  employment  of  its  author,  during  the  time  he  was 
engaged  unon  it.  In  1770  he  published  a  translation  of 
Hervey's  *  Meditations  among  the  Tombs  ;'  in  1771,  a  trans- 
lation of  Johnson's  *  Life  of  Savage,'  together  with  an 
abridgment  of  the  same  author's  *  Life  of  Thomson ;'  in 
1777  he  published  a  translation  of  Macpherson's  *  Ossian  ;' 
in  the  same  year  a  translation  of  Soame  Jen)ms's  '  View 
of  the  Evidences  of  Christianity :'  in  1784-7,  a  translation 
of  •  Clarissa  Hai-lowe ;'  in  1788,  a  translation  of  *  Interest- 
ing Memoirs  of  a  Lady ;'  and  his  translation  of  Pennant's 

*  Description  of  the  Arctic  Regions '  appeared  the  year 
after  his  death.     He  also  revised  the  translation  of  the 

*  Universal  History '  begun  by  Psalmanazar,  which  some 
young  authors  had  undertaken  at  his  suggestion. 

These  ai-e  his  most  important  publications.  They  de- 
serve a  place  in  the  history  of  letters,  inasmuch  as  they 
contributed  to  nourish  that  taste  for  English  literature 
which  was  then  growing  in  France,  and  which  has  contributed 
so  much  to  modify  not  only  the  taste,  but  the  character  of 
the  nation.  Diderot,  the  first  to  recognise  the  merits  of  Le 
Toumeur  as  a  translator,  was  the  first  eminent  author  of 
France  who  really  felt  the  merits  of  English  imaginative 
writing  ;  his  sanction  encouraged  others  to  feel,  or  affect 
to  feel,  its  beauties.  Le  Toumeur  had  the  principal  share 
in  enabling  merely  French  readers  to  judge  in  some  mea- 
sure for  themselves.  The  literary  taste  of  France  has  not 
become  assimilated  to  England  since  the  time  of  Diderot 
and  Le  Toumeur,  but  it  has  been  since  their  publications 
entirely  revolutionised.  Gothe,  in  his  •  Dichtung  und 
Wahrheit,'  and  in  his  *  Rameau's  Neffe,'  has  explained  the 
influence  which  Diderot  exercised  over  the  modem  litera- 
ture of  Germany,  both  by  his  own  writings  and  by  directing 
attention  to  English  authors.  It  was  in  part  through  the 
medium  of  French  literature  that  the  English  literature 
was  made  to  exercise  so  strong  an  influence  over  that  of 
Germllny.  The  part  which  Le  Toumeur  played  in  this 
intellectual  revolution  was  an  humble  but  still  an  im- 
portant one. 

It  has  been  intimated  above  that  Le  Toumeur  in  trans- 
lating Shakspere  was  indebted  to  Eschenburg,  and  this  of 
itself  would  imply  that  he  was  acquainted  with  the  Ger- 
man as  well  as  with  the  English  language.  He  published 
some  translations  from  the  former :  in  1787  one  of  Spar- 
mann's  *  Journey  to  the  Cape  of  Good  Hope ;'  in  1788,  one 
of  the  *  Memoirs  of  Baron  Trenck.'  In  1785  he  trans- 
lated and  published  a  selection  from  the  Elegies  of 
Ariosto. 

The  persevering  industry  displayed  in  this  brief  recapi- 
tulation of  what  was  accomplished  by  Le  Toumeur  in  tne 
space  of  eighteen  years,  would  lead  to  the  inference  that  he 
must  have  secured  an  independence  by  his  labours.  In 
addition  to  this  source  of  income,  he  held  for  a  number  of 
years  the  appointment  of  private  secretary  to  Monsieur, 
afterwards  Louis  XVIII. ;  and  for  a  short  time  before  his 
death  that  of  censeur-royal.  He  died  on  the  24th  of 
January,  1788.  An  anonymous  biography  is  prefixed  to 
his  *  Jardins  Anglais ;'  and  M.  Weiss  has  contributed  a  cor- 
rect outline  of"  its  leading  incidents  to  the  Biographic 
Universelle.  Le  Toumeur  had  not  the  slightest  pretension 
to  the  character  of  a  man  of  genius,  but  he  was  a  respect- 
able and  useful  labourer  in  the  field  of  letters. 

TOURNIQUET  is  a  peculiar  kind  of  bandage  applied 
to  a  limb  for  the  purpose  of  arresting  the  current  of  blood 
through  its  main  artery.  It  is  employed  for  this  purpose 
in  several  cases,  but  especially  in  amputations  of  parts  of 
the  limbs,  where  large  arteries  have  to  be  suddenly  cut 
across.  Before  the  invention  of  the  tourniquet  surgeons 
used  to  constrict  the  limb  with  a  simple  tight  bandage ; 
but,  although  this  plan  may  well  be  resorted  to  in  an  emer- 
gency, it  not  only  produces  excessive  pain,  but  by  obstmct- 
ing  the  current  through  the  veins  more  than  that  through 
the  arteries,  produces  an  extreme  engorgement  of  the 
limb,  and  in  amputation  permits  severe  hemorrhage.  A 
slight  improvement  in  this  plan  was  that  of  twisting  pieces 
of  wood  under  the  band,  and  so  gradually  tightening  it ; 
but  the  first  instmment  formed  on  the  principles  of  the 
tourniquet  was  invented  by  Jean  Louis  Petit  in  1718. 
Since  that  time  various  changes  have  been  introduced,  but 
at  present  the  construction  of  all  tourniquets  is  nearly 
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similar.  They  consist  of  a  very  tough  band,  about  an 
inch  and  a  half  wide,  upon  which  tnere  is  a  moveable 
leather  pad,  to  be  placed  immediately  over  the  artery  on 
which  It  is  desirable  that  the  chief  pressure  should  be 
applied.  For  this  purpose  also  the  surface  of  the  pad 
must  be  directed  towards  the  bone  of  the  limb,  that  the 
artery  may  be  pressed  firmly  against  it.  The  rest  of  the 
band  is  passed  round  the  limb  and  is  fastened  by  a  buckle. 
It  is  tightened  and  loosened  by  means  of  a  bridge  of 
brass,  which  is  capable  of  being  elevated  or  let  down  by  a 
screw  passing  through  it,  and  at  the  ends  of  which  there 
are  two  small  rollers,  around  each  of  which  the  band  is 
made  to  take  a  half  turn.  In  use,  the  bridge  and  screw 
are  placed  on  the  opposite  side  of  the  limb  to  the  pad. 

The  tourniquet  is  now  not  so  generally  used  as  formerly. 
Many  surgeons  prefer  to  have  the  artery  compressed 
during  an  amputation  by  an  assistant ;  because  the  tourni- 
quet is  not  tree  from  the  objection  of  compressing  the 
veins  as  well  as  the  artery,  and  is  liable  to  accidents  which 
cannot  be  instantly  repaired.  An  instrument  has  also 
been  recently  invented  by  Signor  Signoroni,  a  surgeon  at 
Milan,  which  seems  likely  to  supersede  the  tourniquet 
altogether.  It  is  composed  of  two  arches  of  steel,  con- 
nected by  a  hinge  at  one  end,  and  each  bearing  at  the 
other  end  a  pad.  By  an  Archimedes  screw  ingeniously 
placed  at  the  hinge,  the  pads  can  be  approximated  and 
separated  like  the  ends  of  the  blades  of  a  pair  of  callipers, 
and  can  be  immoveably  fixed  in  any  position.  In  use  one 
pad  is  put  over  the  artery,  and  the  other  on  the  opposite 
part  of  the  limb,  and  the  screw  is  worked  till,  in  theu*  ten- 
dency to  approximate,  the  pads  have  sufficiently  compressed 
the  artery,  upon  which  alone  the  pressure  is  thus  made 
to  fall. 

As  already  said,  in  an  emergency,  such  as  that  of  a 
wound  of  any  of  the  large  arteries  of  a  limb,  when  medical 
aid  is  not  near,  the  old-fashioned  tourniquet  should  be  in- 
stantly applied.  A  piece  of  strong  tape  or  cord  should 
be  tied  in  a  double  knot  round  the  limb  above  the  wound ; 
a  piece  of  wood,  or  anything  firm,  should  be  then  passed 
under  it,  and  twisted,  just  as  packei-s  tighten  thcT  cords 
round  bales  and  boxes,  till  the  flow  of  blood  has  ceased. 
For  hemorrhage  from  large  veins  or  small  arteries  this 
tourniquet  should  not  be  employed,  but  simple  pressure 
with  the  finger  or  the  hand. 

TOURNON,  a  town  in  the  department  of  Ard^che  in 
France,  on  the  ri^ht  bank  of  the  iihone,  339  miles  south- 
south-east  of  Pans  by  Lvon,  Vienne,  and  Tain,  which  last 
town  is  on  the  left  bank  of  the  Rhone,  immediately  op- 
posite Tournon,  with  which  it  communicates  by  a  sus- 
pension-bridge of  iron  bars,  the  first  erected  in  I'  ranee  on 
a  large  scale.  The  town  consists  of  ordinary  houses ;  the 
college  is  the  only  public  building  of  any  pretensions ; 
but  there  is  a  handsome  cjuay  along  the  Rhdne.  On  a 
rack  adjacent  to  the  town  is  an  old  castle  of  the  dukes  of 
Soubise ;  and  at  a  little  distance  north  of  the  town  is  a 
handsome  bridge  of  one  arcn  over  the  Doux,  which  joins 
the  Rhdne  just  above  Tournon.  The  population  in  1831 
was  3150  for  the  town,  or  3971  for  the  whole  commune. 
The  townsmen  manufacture  leather  and  silk,  and  trade  in 
the  woollen  cloths  manufactured  in  the  neighbourhood,  in 
wine,  timber,  and  chesnuts.  There  are  one  or  two  govern- 
ment offices,  a  college  or  high  school,  which  in  the  time 
of  Napoleon  was  in  high  repute  for  its  excellent  manage- 
ment, and  an  agricultural  society.  There  are  eight  fairs 
in  the  year.  The  arrondissement  of  Tounion  compre- 
hends 124  communes,  and  had,  in  1831,  a  population  of 
129,560. 

(Vaysse  de  Villiers,  ItinSraire  Descriptif  de  la  France  ; 
Malte-Brun,  Gdographie ;  Dictionnaire  Oiographique 
UniverseL) 

TOURNUS.     [SAdNE  ET  Loire.] 

TOURRETTE,  MARO-ANTOINE-LOUIS  CLARET 
DE  LA,  naturalist,  was  bom  at  Lyon  in  Augiist,  1729, 
where  his  father  was  commandant  of  the  city,  Pr6v6t  des 
Marchands,  and  Prdsident  i  la  Cour  des  Monnaies.  He 
commenced  his  elementary  studies  at  a  college  of  Jesuits 
in  Lyon,  and  was  afterwards  sent  to  the  College  de  Har- 
court  at  Palis.  He  was  early  admitted  a  member  of  the 
Academy  of  Sciences  at  Lyon,  and  during  the  last  twenty- 
five  years  of  his  life  acted  as  secretary  to  that  body.  On 
returning  to  his  native  city  he  was  appointed  a  Conseiller 
&  la  Cour  des  Monnaies,  but  he  pursued  the  study  of  the 
helleB-lettres  with  great  assiduity.    Dissatisfied   however 


with  the  tendency  of  these  studies,  he  engaged  in  that  ot 
natural  history.  He  commenced  with  zoology  and  mine- 
ralogy, and  soon  formed  a  large  collection  of  insects  and 
minerals.  The  establishment  of  a  school  of  veterinary 
medicine,  by  Bourgelat,  at  Lyon,  directed  his  attention  to 
botany.  In  cor\junction  with  the  Abb6  Rozier,  he  was 
appointed  to  superintend  the  formation  of  a  botanical  gar- 
den, and  the  giving  instruction  to  the  pupils  in  botany. 
The  result  of  these  exertions  was  the  publication,  in  1766, 
of  an  elementary  work  on  botany,  entitled  '  Demonstra- 
tions 616mentaircs  de  Botanique,*  8vo.  This  work,  at  first 
in  two  volumes,  contained  a  general  introduction  to  a 
knowledge  of  the  structure  of  plants  and  their  arrange- 
ment, with  descriptions  of  the  most  useful  and  curious.  In 
the  first  edition  the  introductory  matter  was  entirely  done 
by  Tourrette,  the  description  of  the  plants  by  Rozier.  In 
a  second  edition  nearly  tne  whole  was  rewritten  by  Tour- 
rette. This  work  has  since  gone  through  other  editions. 
The  fourth  consists  of  four  volumes  of  letteV-press  in  8vo., 
and  two  volumes  of  engravings  in  4to.,  containing  notices 
of  the  lives  of  both  Tourrette  and  Rozier. 

In  1770  Tourrette  published  a  voyage  to  Mount  Pilat, 
giving  a  geographical  account  of  the  district,  and  a  list  of 
the  plants  whicn  he  discovered  there.  In  1795  he  pub- 
lished the  *  Chloris  Lugdunensis '  (Svo.),  in  which  he  de- 
scribed the  plants  of  the  neighbourhood  of  Lyon,  and  paid 
especial  attention  to  those  belonging  to  the  class  Cry pto- 
gamia.  He  published  numerous  papers  on  various  de- 
partments of  natural  history,  in  the  Transactions  of  Societies 
and  Journals.  Those  most  worthy  of  mention  were  on  the 
origin  of  Belemnites,  on  vegetable  monstrosities,  and  on 
the  Helminthocorton,  or  Corsican  moss. 

He  made  numerous  excursions  for  the  purpose  of  col- 
lecting plants  in  various  parts  of  France  and  Italy.  In 
some  of  these  herborisings  he  was  accompanied  by  Jean 
Jacques  Rousseau,  with  whom  he  was  intimate  ;  and  in  the 
published  correspondence  of  that  philosopher  aie  several 
letters  written  to  Tourrette.  He  took  great  pains  in  in- 
troducing foreign  trees  and  shrubs,  which  he  cultivated  in 
his  father's  park  near  Lyon,  and  at  his  own  residence  in 
the  city  he  had  a  garden  containing  3000  species  of  plants. 
He  was  a  correspondent  of  most  of  the  great  botanists  of 
his  day,  as  Linnaeus,  Adanson,  Jussieu,  and  others.  During 
the  sie^e  of  Lyon  he  was  exposed  to  fatigjue,  anxiety,  and 
hardship,  which  brought  on  an  attack  of  inflammation  of 
the  lungs  that  terminated  his  existence  in  1793. 

Tourrette,  like  most  of  the  botanists  who  adopted  the 
system  of  Linnseus,  mistook  its  object,  and  made  it  to 
assume  a  position  and  importance  of  which  it  was  utterly 
unworthy.  The  consequence  was  that  in  his  '  Demonstra- 
tions '  and  other  works  ne  sought  more  anxiously  to  add  to 
our  knowledge  of  existing  species  than  .to  elucidate  the 
structure  and  functions  of  the  vegetable  kingdom. 

(Notice  mr  la  Vie  de  M.  Tourrette,  in  the  fourth  edition 
of  the  Dimonstrations  El^mentaires  de  Botanique,) 

TOURS,  an  important  city  in  France,  capital  of  the 
department  of  Indre  et  Loire,  situated  on  the  south  bank 
of  the  Loire,  124  miles  in  a  direct  line  S.W.  of  Paris ; 
140  miles  by  the  road  through  Verswlles,  Chartres,  Chii- 
teaudun,  and  Vendome ;  or  142  miles  by  the  road  through 
Origans  and  Blois:  in  47**  24'  N.  lat.  and  0°  40'  E. 
long. 

Tours  was  known  to  the  Romans  by  the  name  of  Csesar- 
odunum ;  and  towards  the  close  of  the  Roman  dominion 
assumed,  like  many  other  towns,  the  name  of  the  people 
(Turones  or  Turoni,  a  Celtic  nation)  whose  capital  it  was. 
It  was  included  in  the  kingdom  of  the  Visigoths,  irom 
whom  it  was  taken  (a.d.  507)  by  Clovis,  king  of  the  Franks. 
In  the  feudal  period  it  came,  about  the  middle  of  the  tenth 
century,  into  the  hands  of  Thibaud  le  Tricheur,  count  of 
Blois,  one  of  whose  successors  in  the  following  centui^ 
ceded  it  to  Geofiroi  Martel,  count  of  Anjou,  from  whom  it 
passed  by  inheritance  to  the  Anglo-Norman  king  Heniy 
il.  It  was  wrested  from  his  son  John  by  Philippe  Auguste, 
and  finally  ceded  to  France  (a.d.  1259)  by  Henry  III.,  son 
of  John.  Louis  XI.  had  a  favourite  residence  at  Plessis 
ies  Tours,  in  the  immediate  vicinity  of  the  city,  where  he 
died  A.D.  1483.  The  remains  of  his  palace  are  occupied  as 
a  farm-house :  the  chamber  in  whicn  he  died,  and  that  in 
which  Cardinal  La  Balue  was  confined  by  lus  order,  are 
still  pointed  out. 

The  town  stands  on  a  fiat  tongue  of  land  between  the 
Loire  on  the  north,  along  the  bank  of  which  the  town  ex 
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tends,  and  the  Cher  on  the  south,  which  flows  a  short 
distance  from  the  town ;  an  arm  of  the  Cher  passes  into 
tlie  Loire  just  below  Tours,  but  the  main  stream  does  not 
join  the  Loire  till  several  miles  lower  down.  East  of  the 
town  is  a  canal  from  the  Cher  to  the  Loire,  and  a  port  for 
river  craft.  Opposite  Tours,  on  the  north  bank  of  the 
Loire,  is  the  suburb  of  St.  Symphorien,  which  is  united 
with  Tours  by  a  modem  bridge  of  fifteen  elliptical  arches 
of  eighty  feet  span :  the  whole  length  of  the  bridge,  which 
is  horizontal,  and,  before  the  erection  of  Waterloo  Bridge, 
London,  was  considered  the  finest  in  Europe,  is  about 
1420  feet ;  the  breadth  is  between  44  and  45  feet.  The 
avenue  by  which  the  road  from  Paris  by  Chartres 
approaches  the  bridge,  the  bridge  itself,  a  new  street 
opened  through  the  heart  of  the  city,  and  lined  with  hand- 
some houses  uniformly  built  of  white  freestone  and  roofed 
with  slate,  and  the  avenue  by  which  the  Bordeaux  road 
leaves  the  town,  are  in  one  line,  forming  the  principal 
thoroughfare,  and  give  to  the  traveller  a  high  idea  of  the 
beauty  of  the  city.  The  handsome  places  or  squares  at 
each  end  of  the  bridge,  and  the  quays  which  skirt  the 
river  on  the  town  aide,  above  and  below  bridge,  confirm 
the  impression ;  but  the  back  streets  are  narrow,  crooked, 
and  lined  with  poor  houses,  and  present  a  striking  contrast 
to  the  beauty  of  the  principal  thoroughfare,  which  divides 
the  town  into  two  parts.  The  cathedral  of  St.  Gratien  is 
in  the  eastern  part  of  the  city,  and  is  a  fine  Gothic  build- 
ing, remarkable  for  the  two  towers,  more  than  260  feet 
high,  crowned  with  •  domes,'  which  adorn  the  front,  and 
for  its  well-preserved  stained-glass  windows.  It  contains  the 
tombs  of  Cnarles  YIIL  and  of  his  wife  Anne  of  Bretagne. 
The  archbishop's  palace,  near  the  cathedral,  the  ofiice  of 
the  prefect,  the  town-hall,  the  college,  and  the  museum 
are  nandsome  buildings ;  and  there  ai*e  several  pub- 
lic buildings  of  less  striking  appearance,  including  six 
other  churches.  Two  towers  jret  remain  of  the  autient 
church  of  the  abbey  of  St.  Martin  in  the  western  part  of 
the  city :  Alcuin  was  abbot  of  St.  Martin's  in  the  last  part  of 
the  eighth  century.  In  the  eastern  part,  on  the  quay,  is  an 
antient  castle,  formeiiv  used  as  a  state  prison,  and  now  or 
lately  as  a  barrack,  llie  foundations  of  this  castle  are  Ro- 
man. The  town  is  walled  on  all  sides  except  towards  the 
river,  and  has  several  suburbs.  There  are  some  agreeable 
promenades  and  several  fountains  in  the  town  ;  and  near  it 
are  two  bridges  over  the  Cher,  one  of  seventeen  arches 
and  one  of  eight  arches. 

The  population  of  the  commune  of  Tours  was,  in  1826, 
20,d20;  in  1831,  23,295;  and  in  1836,  26,669.  The  silk 
manufacture  established  here  by  the  care  of  Louis  XL, 
and  which  long  flourished,  is  still  maintained,  though 
Tours  is  now  outstripped  as  a  manufacturing  town  by 
others  in  the  south  of  France  :  there  are  some  considerable 
silk-mills,  and  silk  stufls  (known  as  Gros  de  Tours)  and 
ribands  to  a  considerable  sunount  are  made  :  silk  trimmings 
and  silk  stockings  are  also  made;  to  which  articles  of 
manufacture  may  be  added  woollen  stufls,  carpets,  cotton- 
hose,  pottery^  earthenware,  porcelain,  red  lead,  small  shot, 
wax  candles,  musical  strings,  starch,  leather,  &c.  There 
are  some  djre-houses,  and  an  establishment  for  washing 
wool.  Considerable  trade  is  carried  on  in  hemp,  wine, 
dried  fruits,  wax,  and  raw  silk.  There  are  two  important 
lairs  of  ten  days  each.  A  number  of  English  are  settled 
at  Tours :  in  1826  they  were  computed  to  amount  to 
1600. 

There  are  several  government  offices  for  fiscal,  adminis- 
trative, or  judicial  purposes.  Hie  bishopric  dates  from 
the  earliest  period  of  tne  establishment  of  Christianity  in 
G«ul :  St.  Grratien  was  the  fiist  bishop ;  and  among  his 
successors  were  St.  Martin,  an  eminent  Father  of  the  fourth 
century,  and  St.  Gregory,  a  Father  of  the  sixth  century, 
known  as  Gregory  of  Tours,  the  father  of  the  French 
historians.  It  was  raised  to  the  rank  of  an  archbishopric 
in  the  ninth  century.  The  diocese  now  comprehends  the 
department  of  Indre  et  Loire ;  and  the  archbishop  has  for 
his  suifragans  the  bishops  of  Angers,  St.  Brieuc,  Le  Mans, 
Nantes,  Quimper,  Rennes,  and  Yannes. 

The  arrondissement  of  Tours  has  an  area  of  1033  square 
miles,  and  comprehends  127  communes :  the  population  in 
1831  was  146,570,  in  1836  it  was  151,119:  it  is  subdivided 
into  11  cantons  or  districts,  each  under  a  justice  of  the 
peace. 

Touraine,  the  country  of  the  antient  Ttirones,  constituted 
one  of  the  military  governments  of  Rrance  before  the  Revo- 


lution, and  was  celebrated  for  its  richness  and  fertihty. 
It  nearly  coincides  with  the  present  department  of  Indre 
et  Ix)ire.  [Indre  et  Loire.] 

(Vaysse  de  Villiers^  Itiniraire  Descript^  de  la  France  ; 
Malte-Brun,  G^ographie  Universelle ;  Dictionnaire  Geo- 
graphique  UniverseL) 

TOUSSAINT  LOUVERTURE,  one  of  the  most  extra- 
ordinary men  known  to  have  been  bom  of  the  negro  race. 
It  is  impossible,  amid  the  highly  coloured  pictures  of  him 
which  both  the  love  and  hatred  of  partisanship  have  pro- 
duced, to  form  a  fair  estimate  of  his  character.  We  must 
therefore  content  ourselves  with  recapitulating  the  leading 
events  of  his  life  as  correctly  as  they  can  be  collected  from 
the  white-lies  of  the  friends  of  the  negroes,  and  the  some- 
what darker-tinged  falsehoods  of  some  French  repub- 
licans. 

Toussaint  Louverture  was  bom  at  Breda,  a  property 
which  then  belonged  to  the  Count  de  No€,  near  Cape 
Town  in  St.  Domingo,  in  1743.  His  father  and  mother 
were  both  African  slaves.  During  the  prosperity  of  Tous- 
saint, a  genealogy  was  compiled,  it  is  insinuated  with  his 
privity,  which  made  hS  father  the  younger  son  of  an 
African  king.  This  may  be  true  or  not ;  it  is  of  little  con- 
sequence. 

The  first  employment  of  Toussaint-Breda(so  called  from 
the  place  of  his  birth)  was  to  take  care  of  the  cattle  on  the 
estate.  He  received  the  elements  of  education  from 
a  negro  of  the  name  of  Pierre-Baptiste.  As  soon  as  he 
could  read  and  write  his  name,  he  was  promoted  by  M. 
Bayon  de  Libertat,  manager  of  the  estate,  to  be  his  coach- 
man. He  gained  the  confidence  of  his  master,  and  was 
appointed  to  exercise  a  kind  of  superintendence  over  the 
other  negroes.  In  this  position  the  Kevolution  found  him. 
He  took  no  part  in  the  first  insurrections,  and  is  said  to 
have  expressed  himself  violently  against  the  perpetrators 
of  the  massacres  of  1791. 

The  negroes  not  unnaturally  made  attachment  to 
the  royal  cause  the  pretext  for  rising  in  arms  against 
masters  who,  with  equality  and  the  rights  of  men  in  their 
mouths,  still  sought  to  keep  them  slaves.  Toussaint,  from 
1791  and  till  the  appearance  of  the  proclamation  of  4th 
February,  1794,  which  declared  all  slaves  free,  was  alike 
conspicuous  for  his  zeal  in  the  cause  of  the  Catholic 
religion  and  of  royalty.  He  held  at  first  the  title  of 
*  M6decin  des  Armies  du  Roi,'  in  the  bands  of  Jean  Fran- 
cais,  but  soon  exchanged  it  for  a  military  appointment. 
Though  placed  under  arrest  by  the  chief  just  named,  and 
deliverea  by  the  other  negro  leader,  Biassou,  the  ferocity 
of  the  latter  determined  Toussaint  to  ally  himself  most 
closely  with  Jean  Fran^ais.  He  became  his  aide-de-camp. 
At  this  time  Toussaint  was  hi^h  in  the  confidence  of  the 
Spanish  president,  Don  Joachim  Garcia,  and  apparently 
entirely  guided  by  his  confessor,  the  cure  of  Laxabon. 
When  the  negroes  rejected  the  first  overtures  of  the 
FVench  commissioners,  Toussaint  assigned  as  his  reason, 
that  they  had  always  been  governed  by  a  king;  could  only 
be  governed  by  a  king;  and  having  lost  the  king  of 
France,  had  betaken  themselves  to  the  protection  of  the 
king  of  Spain. 

Tne  proclamation  of  the  4th  of  February,  1794,  emanci- 
pating the  slaves,  worked  a  change  in  his  sentiments.  He 
opened  a  communication  with  General  Laveaux;  and 
receiving  the  assurance  that  he  would  be  recognised  as  a 
general  of  brigade,  occupied  the  Spanish  posts  in  his 
neighbourhood,  and  repaired  to  the  camp  of  the  French 
general.  His  defection  was  followed  by  the  surrender  of 
Marmalade  and  other  strong  places,  and  threw  confusion 
into  the  Spanish  ranks.  An  exclamation  of  Laveaux  on 
learning  the  consequences  of  Toussaint's  joining  his  stan- 
dard (*  Comment,  mais  cet  homme  fait  ouverture  partout') 
is  said  to  have  been  the  origin  of  the  name  Toussaint  sub- 
sequently adopted.  Laveaux,  left  by  the  departure  of  the 
commissioners  governor  of  the  colony,  treated  him  at 
first  with  coldness  and  distrust ;  and  Toussaint,  now  past 
his  fiftieth  year,  reduced  to  inaction  and  jealously  watched, 
had  reached  to  all  appearance  the  close  of  his  political 
career. 

In  1795,  in  consequence  of  a  conspiracy  of  three  of  the 
Mulatto  generals,  Laveaux  was  arrested  at  Cape  Town. 
Toussaint  Louverture  assembled  his  negroes ;  soon  found 
himself,  by  the  support  of  the  partisans  of  France,  at  the 
head  of  ten  thousand  men ;  marched  upon  the  capital,  and 
released  the  governor.    Laveaux,  in  the  enthusiasm  of  his 
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gratitude,  proclaimed  his  deliverer  the  protector  of  the 
whites  and  the  avenger  of  the  constituted  authorities.  *  He 
is,*  runs  the  governor's  proclamation,  *  the  black  Spartacus, 
who,  Raynal  predicted,  would  arise  to  avenge  his  race.' 
Toussaint  Louverture  was  created  a  general  of  division, 
and  became  in  fact  the  supreme  arbiter  of  the  fortunes  of 
the  colony.  When  the  peace  between  France  and  Spain 
WQS  concluded,  Jean  Fran^ais  repaired  to  Madrid,  leaving 
Toussaint  the  only  powerful  negro  leader  in  St.  Domingo. 
He  reduced  the  whole  of  the  northern  part  of  the  island 
to  the  dominion  of  France,  with  the  exception  of  the  Mole 
of  St.  Nicholas,  of  which  the  English  retained  possession. 
He  was  the  iirst  who  succeeded  in  establishing  discipline 
among  the  armed  negroes. 

The  aiTival  of  the  commissioners  sent  by  the  Directory 
to  proclaim  the  constitution  of  the  year  3,  confirmed 
the  credit  of  Tousssdnt.  In  April,  1796,  Sonthonax  ap- 
pointed him  commander-in-chief  of  the  armies  of  St.  Do- 
mingo. In  the  month  of  August  Toussaint  proceeded  to  the 
Cape  at  the  head  of  a  large  body  of  cavaJiy  on  a  visit  to 
Sonthonax.  The  day  after  his  aiTival  he  proposed,  at  a 
meeting  of  the  civil  and  military^hiefe,  that  the  commis- 
sionei's  should  be  sent  back  to  France.  Raymond,  a  Mulatto, 
was  the  only  commissioner  allowed  to  remain.  The  civil 
administration  of  the  colony  was  confided  to  him  in  the 
first  instance,  but  he  soon  resigned  the  charge  into  the 
hands  of  Toussaint.  Fully  aware  of  the  boldness  of  the 
step  he  had  taken,  Toussaint  hastened  to  remove  any 
suspicions  that  might  arise  in  the  minds  of  the  Directory. 
He  sent  two  of  his  children  to  receive  their  education  at 
Paris ;  and  along  with  them  Vincent,  a  chef  de  brigade^ 
charged  with  the  task  of  explaining  everything  to  the 
Directory's  satisfaction.  The  Directors  professed  to  be 
perfectly  satisfied,  and  appointed  a  new  commission,  at  the 
head  of  which  was  placed  General  H6douville. 

H6douville  on  his  arrival  at  St.  Domingo  showed  his  sus- 
picions of  the  negro  general  by  landing  within  the  Spanish 
territory.  Toussaint  was  at  this  time  engaged  in  negotia- 
tions with  General  Maitland  for  the  surrender  of  the  strong 
places  held  by  the  English.  It  was  generally  known  that 
H6douville's  staff  spoke  openly  in  the  most  hostile  and  in- 
sulting terms  of  Toussaint ;  nevertheless  he  visited  the 
commissioner  with  scarcely  any  attendants,  and  professed 
the  utmost  devotion  to  the  French  government.  Hedou- 
ville  asserted  his  right  as  agent  of  the  republic  to  reserve 
the  power  of  ratifying  or  refusing  to  ratify  any  convention 
betw  een  Toussaint  and  the  British  commanders.  The  negro 
chief  nevertheless  received  the  capitulation  of  Port-au- 
Prince,  St.  Marc,  J^r^mie,  and  the  Mole  of  St.  Nicholas 
without  consulting  H6douville.  On  the  day  when  the 
British  troops  marched  out,  a  public  exchange  of  civilities 
took  place  between  Toussaint  Louverture  and  General 
Maitland.  All  this  increased  the  distrust  of  the  commis^ 
sioner,  who  showed  it  by  seeking  to  thwart  the  St.  Domingo 
chief  in  everything.  Toussaint  Louverture  persuaded  his 
countrymen  to  resume  their  agricultural  occupations.  H6- 
douville  soon  after  issued  a  proclamation  denouncing  the 
emigres  and  professing  to  regulate  the  political  relations 
of  whites  and  negroes.  Toussaint  immediately  issued 
another  proclamation  declaring  that  there  were  no  imigrcs 
among  the  natives  of  the  island;  and  that  the  negroes 
were  de  facto  free,  but  that  it  was  desirable  they  should 
continue  during  five  years  to  labour  for  their  old  masters, 
receiving  one-fourth  of  the  produce.  His  partisans  were 
in  the  mean  time  industriously  spreading  the  opinion  that 
Hedouville  was  an  enemy  to  the  negroes  and  to  the  tran- 
quillity of  the  colony.  An  insurrection  broke  out  at  the 
Cape,  which  was  suppressed  by  Toussaint ;  but  the  commis- 
sioner with  all  his  adherents,  to  the  number  of  twelve  or 
fifteen  hundred  men,  took  refuge  on  board  three  French 
frigates  which  were  lying  off  the  island,  and  sailed  for 
Fmnce. 

Their  departure  was  the  signal  for  the  breaking  out  of 
the  animosity  between  the  mulattoes  and  negroes  into  acts 
of  open  violence.  Rigaud,  the  mulatto  chief,  sanctioned 
the  massacres  committed  by  his  partisans ;  Toussaint  did 
all  in  his  power  to  repress  the  ferocity  of  his.  One  strong 
place  was  taken  from  the  mulattoes  by  the  negroes  after 
another,  until  Rigaud  was  shut  up  in  C;ayes,  the  only  hold 
that  remained  to  him.  This  was  towards  the  close  ot  1799, 
and  Bonaparte  had  already  assumed  the  reins  of  govern- 
ment in  PVance.  One  of  the  first  steps  of  the  new  ruler 
\^as  to  send  a  deputation  to  Toussaint,  composed  of  his 


personal  friends  Raymond  and  Vincent,  and  General  Miche.. 
They  brought  the  intelligence  that  Toussaint  was  confirmea 
in  his  authority ;  and  Rigaud,  seeing  himself  abandoned 
even  by  his  own  partisans,  embarked  with  a  few  of  his  re- 
tainers to  seek  an  asylum  in  France. 

Toussaint  Louverture  was  now  at  the  summit  of  his 
prosperity.  He  assumed  much  state ;  and  affected  to  cast 
a  shade  of  mystery  round  the  circumstances  of  his  earlier 
career ;  and  took  pride  in  proclaiming  himself  the  negro 
deliverer  foretold  by  Raynal.  He  preserved  great  sim- 
plicity in  his  own  person,  but  surrounded  himself  with  a 
briUiant  staff.  In  January,  1801,  he  conquered  the  Span- 
ish part  of  St.  Domingo.  '  He  presented  to  a  central  meet- 
ing of  his  partisans  a  scheme  of  a  colonial  constitution,  by 
which  he  was  appointed  governor  for  life,  authorised  to 
name  his  successor,  and  to  nominate  to  all  offices  under 
government.  He  exercised  this  authority  to  the  full  ex- 
tent. He  quelled  an  insurrection  of  the  negroes,  and  did 
not  hesitate  to  punish  with  death  his  own  nephew,  who 
was  at  the  head  of  it.  Under  his  strict  but  just  sway  the 
agriculture  and  commerce  of  St  Domingo  flourished. 

Bonaparte  in  the  meantime  preserved  an  ominous  silence 
towards  all  Toussaint's  overtures  of  friendship\  The  mind 
of  the  latter,  disjjuieted  by  the  coldness  of  the  First  Consul, 
was  not  tranquillized  by  the  proclamation  issued  immediat  ely 
after  the  peace  with  England,  declaring  that  slavery  was  to 
continue  m  Martinique  and  Cayenne,  and  St.  Domingo  to  be 
restored  to  order.  Toussaint  met  it  by  a  counter-proclama- 
tion, issued  on  the  18th  of  December,  1801,  in  which  he  pro- 
fessed obedience  to  the  republic,  but  at  the  same  time  ap- 
pealed to  the  soldiers  in  language  which  left  no  doubt  as 
to  his  resolution  to  repel  force  by  force.  Bonaparte  dis- 
patched a  squadron  of  fifty-four  sail,  under  the  command 
of  General  Xe  Clerc,  his  brother-in-law,  to  reduce  St. 
Domingo. 

The  first  view  of  this  force  discouraged  Toussaint  him- 
self. He  soon  rallied,  but  his  followers  were  intimidated 
and  divided.  The  flatteiy  of  the  First  Consul,  and  the  soli- 
citations of  his  own  children,  were  brought  to  bear  on  the 
negro  chief  in  vain.  He  retired  to  the  Mome  of  Chaos, 
and  entombed  his  treasures  where  the  enemy  might  seek 
them  in  vain.  On  the  17th  of  February,  1802,  he  was  pro- 
claimed an  outlaw.  The  negroes  who  remained  in  arms 
were  defeated  in  all  parts  of  the  island ;  Toussaint  con- 
tinued nevertheless  to  defend  himself,  making  a  desert 
around  him  to  obstruct  the  approaches  of  the  enemy.  At 
last  the  defection  of  Christophe  and  Dessalines  obliged  him 
to  listen  to  terms.  The  sentence  of  outlawry  pronounced 
against  him  was  reversed.  He  was  received  with  military 
honours  on  paying  a  visit  to  Le  Clerc,  and  General  Brunet 
took  his  advice  on  the  imposition  of  taxes,  and  the  selec- 
tion of  cantonments. 

Brunet  invited  Toussaint  to  a  conference  mid-way 
between  Sancey  and  Gonidves,  on  the  10th  of  June ;  and 
when  the  generals  retired  to  hold  a  consultation,  the 
negro  guard  was  disarmed,  and  their  chief  arrested  and  sent 
on  board  the  Creole,  which  immediately  set  sail  for  Cape 
Town,  where  he  was  transfeiTed  to  the  Heres,  a  vessel  of 
the  line.  After  a  voyage  of  twenty-five  days  he  was 
landed  at  Brest,  and  without  delay  sent  to  Paris.  He  was 
for  a  short  time  lodged  in  the  Temple,  but  soon  after  con- 
veyed to  the  castle  of  Joux,  near  Besan9on,  where  he  was 
f  subjected  to  a  close  and  severe  confinement.  His  faithful 
attendant  Mars  Plaisir  was  removed  from  him.  After  ten 
months  of  rigorous  imprisonment,  he  died  on  the  27th  of 
April,  1803. 

Toussaint,  like  all  eminent  and  successful  politicians, 
was  marked  by  a  strong  inclination  and  power  of  con- 
cealing his  sentiments  and  intentions.  There  was  a  good 
deal  of  imagination  or  romance  in  his  composition.  He  had 
strong  devotional  feelings,  and  a  nice  sense  of  domestic 
morality.  His  reserved  and  energetic  nature  commanded 
the  respect  of  the  negroes,  enabled  him  to  restrain  them 
from  excesses  and  keep  them  to  steady  labour,  and  he  thus 
restored  confidence  to  the  whites.  He  loved  splendour  in 
his  attendants,  but  was  plain  in  his  personal  habits.  St. 
Domingo  was  peaceable  and  prosperous  under  his  govern- 
ment. These  facts  are  proved  by  the  concurring  testimony 
of  friends  and  enemies ;  and  they  entitle  him  to  be  classed 
among  great  men.  More  it  would  be  imprudent  to  say 
positively,  considering  how  conflicting  are  the  witnesses 
respecting  him,  and  how  biassed  by  passion  their  evidence. 
Of  the  selfish  meanness  of  Bonaparte's  conduct  towards 
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ium  there  can  be  scarcely  two  opinions,  and  the  vexatious 
imprisonment  at  St.  Helena  wears  all  the  appearance  of 
one  of  those  mysterious  exercises  of  the  lex  talionis  by 
Providence,  which  sometimes  occur  in  real  life. 

After  the  death  of  Toussaint  Louverture,  his  family 
were  confined  at  Brienne-en-Agen,  where  one  of  his  sons 
died.  The  survivors  were  set  at  liberty  after  the  restora- 
tion of  the  Bourbons.  The  widow  died  in  1816,  in  the 
arms  of  her  sons  Placide  and  Isaac.  M.  du  Broias  has 
published  a  sketch  of  the  life  of  Toussaint  Louverture. 

TOWCESTER.      fNoRTHAMPTONSHntE.] 

TOWER  OF  LONDON.  That  large  assemblage  of 
buildings,  presenting  so  many  varieties  of  aspect,  age,  and 
purpose,  which  we  call  generally  by  the  name  Tower,  oc- 
cupies an  elevated  area  of  twelve  or  thirteen  acres,  just 
beyond  the  old  walls  of  the  city  of  London  eastwai-ds,  on 
the  northern  bank  of  the  Thames.  The  outline  of  the 
buildings,  as  of  the  area  on  which  they  stand,  is  an  irre- 
gular square,  gradually  narrowing  towards  the  city  side. 
Looked  at  from  without,  the  Tower  plan  presents  first  a 
broad  and  deep  moat  encircling  a  lofty  battlemented  wall, 
with  strong  towers  at  intervals  through  its  entire  course ; 
then  a  similai*  line  of  wall  and  towers  at  some  little 
distance  within ;  among  which  are  interspersed  a  consider- 
able number  of  modem  building  for  the  accommodation 
of  the  garrison  and  other  inhabitants  of  the  Tower ;  and, 
lastly,  a  great  central  space,  where  stands  the  White 
Tower,  the  lofty  keep  of  the  older  fortress,  with  the 
Horse  Armouiy  at  its  base ;  whilst  around  the  sides  of  the 
area,  against  the  inner  walls,  are,  in  different  parts,  the  an- 
tient  chapel,  the  remains  of  the  grand  storehouse  or 
Armoury,  the  Jewel-office,  and  the  buildings  of  the  Board 
of  Ordnance.  The  chief  entrance  is  by  the  spur,  a  small 
enclosure  at  the  south-west  comer,  onginally  forming  a 
kind  of  barbican  ;  between  this  spot  and  the  central  space 
of  the  interior  the  road  passes  over  the  moat  by  a  draw- 
bridge, and  is  defended  by  three  strong  towers,  the  first 
placed  to  secure  the  passage  of  the  moat,  the  second  the 
entrance  into  the  ballium  or  outer  ward,  and  the  third,  the 
Bloody  Tower,  to  secure  the  entrance  into  the  inner  ward, 
or  the  central  space  before  mentioned.  Opposite  the  ex- 
terior front  of  the  Bloody  Tower— 40  called,  it  is  supposed, 
from  the  suicide  or  murder  within  its  walls  of  the  eighth 
duke  of  Northumberland,  sent  here  by  Elizabeth  for  his 
treasonable  correspondence  with  the  ui^ortunate  Mary — ^is 
the  Traitor's  Gateway,  which,  during  the  long  period  of 
the  history  of  the  Tower  as  a  state-prison,  formed  the 

feneral  entrance  for  the  prisoners.  When  Elizabeth  was 
rought  here,  it  will  be  remembered  she  at  first  refused  to 
land ;  but  seeing  force  would  be  used  if  she  did  not,  she 
cried  out  in  tiie  bitterness  of  her  indignation,  *  Here  landeth 
as  tme  a  subject,  being  a  prisoner,  as  ever  landed  at  these 
stairs ;  and  before  thee,  6  God,  I  speak  it,  having  none 
other  Mend  than  thee.' 

'  The  more  interesting  of  the  separate  buildings  of  tlie 
Tower  may  be  classed  as  follows  : — 1,  the  White  Tower ; 
2,  the  towers  and  other  buildings  or  places  which  have 
been  used  for  the  confinement,  execution,  or  burial  of 
prisoners,  and  which  are  still  full  of  interesting  personal 
memorials ;  3,  the  buildings  forming  or  connected  with  the 
ai-senal,  as  the  Grand  Storehouse,  Horse  Armoui^r,  &c. ;  4, 
the  miscellaneous  portions  of  the  Tower  not  previously  in- 
cluded. The  White  Tower,  as  a  building  devoted  to  all  the 
uses  mentioned,  and  as  the  most  antient  and  interesting  part 
of  the  fortress,  we  may  with  propriety  notice  first  and 
alone.  This  is  a  large  quadrangular  structure,  measuring 
on  its  north  and  south  sides  96  feet,  and  on  its  east  and 
west  116,  and  rising  to  the  height  of  92  feet.  Turret 
towers  rise  at  each  of  the  four  comers ;  that  at  the  north- 
east, wliich  is  considerably  larger  than  the  otJiers,  was  used 
by  Flamsteed  as  an  observatory  before  the  erection  of  a 
building  for  such  purposes  at  Greenwich.  In  the  interior, 
the  chief  apartments  on  the  ground  floor  are  the  Volunteer 
Armoury,  where  immense  quantities  of  small-arms  are 
kept  in  convenient  and  beautiful  order,  and  the  room 
where  Raleigh  was  so  long  a  prisoner ;  on  the  floor  above, 
two  other  armouries,  chiefly  for  the  cavalry  and  naval  ser- 
vice ;  and  on  the  top,  the  Council-Chamber ;  whilst  the 
chapel  in  its  height  occupies  both  these  upper  stories. 
Tlie  Council-Chamber  is  a  very  long,  broad,  and  high 
apartment,  with  a  dark-looking  timber  roof,  formed  in  a 
great  measure  with  beams  of  the  largest  size,  and  sup- 
ported by  a  double  range  of  wooden  pillars  or  posts.  The 
P.  C,  No.  1564. 


vndls  are  pierced  on  the  one  side  with  windows,  on  the 
other  with  arches,  both  undecorated.  This  mde  primeval- 
looking  place  formed  the  council-chamber  of  our  early 
kin^s;  and  here  did  Richard  II.  resign  his  crown  to 
Bolingbroke  in  September,  1399,  saying,  in  the  words  of 
Froissart,  *  I  have  been  king  of  England,  duke  of  Aqui- 
taine,  and  lord  of  Ireland  about  twenty-one  years,  which 
seignory,  royalty,  sceptre,  crown,  and  heritage  I  clearly 
resign  here  to  my  cousin  Hemy  of  Lancaster ;  and  I  desire 
him  here  in  this  open  presence  in  entering  of  the  same 
possession  to  take  this  sceptre  ;'  and  so  *  he  delivered  it  to 
the  duke,  who  took  it.'  The  Chapel  is  one  of  the  most  perfect 
specimens  we  possess  of  Norman  architecture  in  its  most 
unadorned,  but,  for  the  size,  grandest  shape.  The  chief 
features  are  a  double  range  of  massive  and  lofty  pillars 
with  intervening  arches,  meeting  and  forming  a  semicircle 
at  one  end,  with  an  upper  stoiy  of  similar  arches  divided 
by  plain  flat  piers.  A  gallery  encircles  the  latter,  and  an 
aisle  the  former ;  through  both  of  which  (but  on  one  side,^ 
and  at  the  rounded  end  only)  light  passes  from  the  exterior 
windows  of  the  Tower.  The  view  of  the  chapel  is  now 
sadly  obscured  by  the  presses,  in  which  are  kept  a  portion 
of  the  Tower  records.  These  comprise  crown  grants  from 
the  reign  of  the  Confessor  to  the  beginning  of  the  thirteenth 
century;  a  series  of  the  Rolls  of  Chancery  from  the 
Ist  year  of  John  to  the  last  of  Edward  IV. ;  the  Almain 
rolls  from  the  22nd  of  Edward  I.  to  15th  of  Edward  III., 
referring  to  continental  negotiations,  treaties,  &c. ;  charter 
rolls  from  1st  of  John  to  last  of  Edward  IV. ;  a  most  valu- 
able series  of  the  Close  rolls,  fiill  of  various  and  important 
historical,  political,  and  social  memoranda ;  with  a  variety 
of  others,  such  as  the  coronation  rolls,  rolls  of  parliament 
(from  5th  of  Edward  II.  to  last  of  Edward  IV.),  patent  rolls, 
Scotch  rolls,  Welsh  rolls,  &c.  &c.  The  Record-Office  is 
held  in  the  Wakefield  tower.  At  the  foot  of  the  staircase 
leading  into  the  chapel  were  found  the  boiies  whch  were 
supposed  to  have  belonged  to  the  young  princes  murdered 
here  by  Richard  III.,  and  which  in  consequence  were  in- 
terred in  We8tmin.<iter  Abbey  by  Charles  II. 

The  chief  memorials  of  the  state  prisoners  occur  in  the 
Beauchamp  tower,  so  called,  it  is  supposed,  from  the 
confinement  in  it  of  Thomas  de  Beauchamp,  earl  of  Wa>.'- 
wick,  in  1397.  By  a  circular  staircase  we  ascend  to  the 
first  story,  a  place  now  used  as  the  officers'  mess-room. 
The  walls  are  full  of  inscriptions,  many  of  them  of  the 
most  touching  character.  '  Since  fortune  hath  chosen 
that  my  hope  should  go  to  the  wind  to  complain,  I  wish 
the  time  were  destroyed :  my  planet  being  ever  sad  and 
unpropitious ;'  is  the  mouraftil  lament  of  William  TyiTel, 
1541.*  *  Geffiye  Poole,  1562,'  records  the  infamy  of  the 
brother  of  the  famous  cardinal,  who  was  enabled  to  live  to 
write  this  inscription,  bv  giving  evidence  against  his  own 
aged  mother,  the  marcoioness  of  Salisbury,  and  who  in 
con8e(|uence  suflered  death  in  the  adjoining  area,  under 
peculiar  circumstances,  the  executioner  kiUing  her  as  he 
followed  her  round  the  scafibld.  Among  many  others  the 
memorials  of  the  friends  and  husband  of  Lady  Jane  Grey, 
of  Thomas  Miagh,  where  the  writer  speaks  of  *  torture 
strange,'  and  of  Edmund  and  A.  Poole,  the  last  descendants 
of  George,  duke  of  Clarence,  may  be  mentioned  as  highly 
interesting ;  but  above  all,  let  every  visitor  to  the  Beau- 
champ tower  look  for  and  ponder  over  the  golden  sentence 
inscribed  here  by  C.  BaiUy,  the  agent  of  the  bishop  of 
Ross,  in  the  correspondence  between  the  latter  and  Mary 
Queen  of  Scots,  respecting  a  foreign  alliance  against 
Elizabeth: — *  The  most  unhappy, man  is  he  that  is  not 
patient  in  adversities:  for  men  are  not  killed  %vith  the 
adversities  they  have,  but  with  the  impatience  which  they 
suffer.'  Bailly  was  at  that  time  aged  twenbr-nine.  The 
governor's  house,  formerly  the  lieutenant's  lodgings,  in  the 
south-west  comer  of  the  central  area,  is  chiefly  noticeable 
for  its  connection  with  the  Gunpowder  conspirators,  who 
were  examined  in  a  chamber  called  the  council-room.  A 
marble  memorial,  erected  against  the  wall,  records  the 
particulars  of  the  attempt.  In  an  adjoining  room  is 
an  inscription  cut  by  the  countess  of  Lenox,  •  epmmitted 
prisoner  to  this  lod^ng'  in  1565,  *  for  the  marriage  of  her 
son,  my  lord  Henry  Damley,  and  the  queen  of  Scotland.' 
The  Bell  tower  owes  its  chief  interest  to  the  imprison- 
ment of  Bishop  Fisher  within  its  walJs,  when  com- 
mitted, with  his  illustrious  friend  and  fellow-sufferer  More, 
by  Henry  VIII.  It  is  said  that  here  also  Elizabeth 
*  The  original  is  in  old  Ttaltan. 
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was  confined.  In  the  Bowyer  tower  (where  the  fire 
broke  out  in  1841),  Clarence,  Edward  IV.'s  brother,  was, 
according  to  tradition,  drowned  in  a  butt  of  malmsey. 
Most  of  the  other  towers  have  interesting  recollections 
attached  to  them,  but  we  can  only  refer  to  one,  the  Flint 
tower  (a  modem  stmcture  erected  in  the  place  of  an 
antient  one),  for  the  purpose  of  observing  that  the  ruins  of 
the  last  were  long  known  as  '  the  httk  hell,'  possibly  from 
its  containing;  the  Little-ease,  where  the  prisoners  could 
neither  stand,  sit,  nor  lie  without  bending.  The  locality 
of  the  Rats*  dungeon,  into  which  innumerable  vermin  were 
driven  with  eveiy  flow  of  the  tide,  appears  to  be  unknown. 

the  chapel  of  St.  Peter's,  at  the  north-west  angle,  is  the 
only  one  now  used  for  Divine  service.  This  was  built  in 
the  reign  of  Edward  the  First,  and,  like  the  other  chief 
buildings  of  the  fortress,  is  rich  in  its  associations.  Here 
lie  Anne  Boleyn,  with  her  brother  Lord  Rochford, 
Bishop  Fisher,  the  great  chancellor  More,  the  venerable 
countess  of  Salisbury  before  mentioned,  the  minister 
Cromwell,  the  two  Seymours  (the  protector  and  the 
admiral).  Lady  Jane  Grey,  with  her  uncie  and  husband,  the 
duke  of  Norfolk  beheaded  by  Elizabeth  for  his  pretensions 
to  the  hand  of  Mary,  Elizabeth's  favourite  Leicester,  the 
duke  of  Monmouth,  and  the  Scotch  lords  beheaded  for  the 
rebellion  of  1745.  The  spot  on  which  the  scaffold  was 
erected  for  many  of  these  executions  is  immediately  in 
front  of  the  chapel ;  no  one  can  for  a  moment  mistake 
the  outline  which  the  darker  appearance  of  a  portion  of  the 
pavement  of  the  area  presents.  Another  and  the  chief 
place  of  execution  was  outside  the  walls  on  the  neigh- 
bouring Tower  HiU. 

The  largest  of  the  buildings  connected  with  the  Arsenal 
exists  no  longer  but  as  a  ruined  shell ;  scattered  about  the 
floor  of  which  are  the  few  pieces  of  ordnance  that  alone 
escaped  destruction  of  all  its  extensive  and  valuable  stores. 
The  building  was  modem,  and  in  that  point  of  view  its 
loss  becomes  a  mere  matter  of  money ;  the  same  may  be 
said  of  the  greater  part  of  its  contents.  These  consisted  of 
a  collection  of  pieces  of  ordnance  on  the  ground-floor,  of 
all  shapes,  sizes,  and  periods ;  memotials  chiefly  of  our 
naval  and  military  successes,  some  of  the  most  valuable  of 
which  are  preserved ;  and  secondly,  of  the  Small-Arms 
Armoury  on  the  floor  above,  fitted  up  in  the  most  conve- 
nient and  picturesque  manner  for  the  reception  of  a  stand  of 
150,000  arms.  The  fire  by  which  the  building  was  so 
completely  destroyed  broke  out  on  the  night  of  the  30th 
of  October,  1841 ;  in  its  course  great  apprehensions  were 
felt  for  the  safety  of  the  entire  fortress,  but  ultimately  it 
was  extinguished  without  further  injury.  A  novel  kind  of 
sale  followed  the  fire  (and  indeed  still  continues),  of  the 
debris  of  the  conflagration,  generally  weapons,  fttsed  into 
a  variety  of  peculiar  forms  and  appearances.  The  othe^ 
storehouses  of  the  Arsenal  are  the  rooms  already  mentioned 
in  the  White  tower  and  the  large  modern  building  paral- 
lel with  the  southern  side  of  the  latter;  in  ad<tition  to 
which  there  is  a  Map-office  on  the  eastern  side.  Under  the 
care  of  the  Board  of  Ordnance,  forming  as  it  were  the  ap- 
propriate historical  museum  of  their  department,  are  the 
places  of  exhibition  known  as  the  Horse  Armoury  and 
tjueen  EUzabeth's  Armoury.  The  former  is  a  low  building 
resting  against  the  base  of  the  White  tower,  exactly  oppo- 
site the  Ordnance-ofiice,  and  from  it  a  staircase  leads  up- 
wards into  the  Tower,  where  we  find  the  prison  of  Raleigh 
changed  into  the  smaller  armoury  that  now  bears  the  name 
of  his  royal  mistress.  The  Horse  Armoury  is  principally 
occupied  by  a  row  of  mounted  figures,  intended  for  the 
display  of  complete  suits  of  armour,  which  are  here  found, 
from  the  plain  ringed  net-work  of  the  days  of  the  Crusaders, 
through  all  the  growth  and  decline  of  the  more  spkndid 
plate-armour,  down  to  the  merely  helmeted  and  cuirassed 
warriora  of  the  reign  of  James  the  Second.  Among  the 
Buits  which  demand  especial  notice  is  that  worn  by  lieniy 
VIII.  (a  present  from  the  emperor  Maximilian  I.),  which  is 
most  picturesquely  elegant  m  its  outlines,  and  sumptu- 
ously decorated  in  its  details.  The  eiltire  mass  of  armour 
for  both  man  and  horse  is  washed  with  silver,  and  engraved 
with  legends,  devices,  mottoes,  arms,  &c.  of  the  finest 
workmanship.  Among  the  other  suite  dispersed  about  the 
armoury  are  two  that  attmct  much  attention  for  their  di- 
minutiveness :  one  of  them,  a  complete  suit  of  steel  plate, 
was  worn  by  Charles  II.  when  only  in  his  fifth  year.  Queen 
Elizabeth's  Armoury  was  formerly  supposed  to  be  in  the 
main  a  collection  of  the  spoils  of  the  Armada,  and  the 


various  instruments  of  torture  here  ahoiwn  were  looked  on  as 
so  many  monstrous  inventions  of  the  S|Miniard8.  These  are 
now  known  in  most  cases  to  be  as  genuine  English  as  were 
the  limbs  they  were  intended  to  torture.  Whatever  truth 
there  may  be  in  the  opinion  as  to  the  formation  of  this 
collection  from  the  Armada  spoils,  it  is  certain  that  the 
great  variety  of  weapons  of  which  it  consists  are  mostly  of 
the  fifteenth  and  sixteenth  centuries.  They  comprise  rapiers, 
bucklers,  glaives,  catchpoles,  blackbiils,  stilettoes,  gisarmea, 
vouUges,  Lochaber  axes,  Scotch  targets,  with  several  kinds 
of  shot,  instmments  of  torture  (bilboes,  collar  of  torture, 
thumb-screw,  &o.),  and  numerous  curiosities,  among  which 
is  the  axe  that  severed  the  fair  neck  of  Anne  Boleyn. 

Since  the  fire  the  Regalia  [Regalia]  have  been  ex- 
hibited in  the  new  and  haodsome  building  recently  erected 
for  the  purpose  in  the  comer  by  the  old  Jewel-office. 
The  mode  of .  exhibition  has  been  strikingly  improved. 
The  Regalia  are  enclosed  within  a  glass  screen  m  the  centre 
of  the  building,  over  which  is  a  strong  open  frame-work 
that,  without  in  the  slightest  degree  interfering  with  the 
view,  renders  any  possibility  of  the  repetition  of  such  an 
attempt  as  that  of  Colonel  Blood  almost  impoasible ;  at 
the  same  time  the  spectators  can  walk  round  and  examine 
the  objects  thoroughly.  We  hardly  need  add  that  the  lions 
have  been  removed  from  the  Tower  for  some  years.  The 
Mint  also  is  no  longer  here,  but  on  the  neighbouring  hill. 

Of  the  history  of  the  Tower  it  can  be  only  possible  for 
us  to  give  a  very  slight  notice.  Half  the  history  of  Eng- 
land might  very  well  be  introduced  into  a  complete  history 
of  the  building  which  has  fbr  so  many  centuries  been  the 
palace,  prison,  and  arsenal  of  our  kings.  Tradition 
attributes  the  building  to  Julius  Ceesar ;  but  to  speak  from 
less  questionable  authority.  Stow  says,  *  I  find  in  a  fair 
register-book  of  the  acts  of  the  bishop  of  Rochester,  set 
down  by  Edmund  of  Hadenham,  that  William  I.,  sur- 
named  the  Conqueror,  builded  the  Tower  of  London,  to 
wit,  the  great  white  and  square  tower  there,  about  the 
year  of  Christ  1078,  appointing  Gundulph,  then  bishop  of 
Rochester,  to  be  principal  surveyor  and  overseer  of  that 
work,  who  was  for  that  time  lodged  in  the  house  of 
Edmere,  a  burgess  of  London.'  This  then  was  the  original 
building,  which  has  grown,  by  successive  additions," into 
the  Tower  of  the  present  day.  Of  the  exact  purposes  to 
which  it  was  applied  we  learn  nothing  earlier  tnan  the 
reign  of  Henry  I.,  wheti  it  was  used  as  a  state  prison ; 
Ralph  Flambard,  the  warlike  bishop  of  Durham,  was  then 
confined  in  it,  and  escaped.  Stephen  held  his  court  here 
in  1140,  BO  that  by  that  time,  at  least,  the  Tower  had 
become  both  the  palace  and  the  prison  of  royalty.  Some 
of  the  most  interesting  historical  events  that  have  taken 
place  in  the  ToWer  have  been  already  incidentally  referred 
to ;  as  to  the  remainder  our  space  will  allow  us  only  to 
mention  the  most  important,  and  these  in  the  briefest 
manner.  Prom  the  lower  and  the  chief  palace  the 
coronation  processions  formerly  set  out.  These  appear  to 
have  commenced  with  the  coronation  of  Richard  II.,  and 
to  have  terminated  with  that  of  Charles  II.  The  other 
memories  of  the  palace  are  of  a  very  dilFerent  nature. 
Richard  II.*8  deposition,  Henry  VL's  supposed  murder, 
the  similar  fate  of  the  young  princes,  Anne  Bole}Ti*s 
execution, — ^these  are  but  a  few  of  the  incidents  wliich 
are  recorded  in  connectidn  with  this  regal  home.  But 
even  these  recollections  sink  into  Insignificance  beside 
the  lon^  and  bloody  roll  which  records  the  names  of  the 
prison  inhabitants.  Among  those  who  pined  away  in 
captivity,  oi*  were  relieved  by  the  scaffold,  to  which 
the  prison  doors  so  often  led,  we  find  Hubert  de  Burgh ; 
the  Scottish  king  Baliol ;  Wallace,  dmgged  hence  on  a 
hurdle  to  Smlthfield ;  another  Scottish  king,  David  Bmce ; 
the  ftir-faraed  citizens  of  Calais ;  Sir  Simon  Burley,  executed 
on  Tower-hill ;  the  poet  Chaucer  (through  his  connection 
with  John  of  Gaunt  and  support  of  Wickliffe) ;  the  king 
of  Scotland  (the  royal  poet  James  I.) ;  the  intrepid  qiicch 
of  Henry  VI. ;  *  poor  Edward  Bohun,'  executed ;  Sir 
TliomasWyatt,  the  same;  Raleigh,  the  same;  Elict,  Marten, 
Monk ;  Strafford  and  Laud,  both  executed,  as  were  Sydney 
and  Russell,  &c.  &c. ;  whilst  in  many  cases  hundreds  of 
their  less  distin^iished  ftiends,  associates,  and  followers 
shared  their  captivity  or  death. 

The  government  of  the  Tower  is  vested  in  the  Constable, 
an  officer  of  the  highest  rank.  Langton,  archbishop  of 
Canterbury;  Hubert  de  Burgh  (prisoner  at  one  time, 
constable  at  another) ;  Hugh  le  Bigod ;  Sir  Hugh  Despenser 
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killed  with  Mootfori:  at  Evesham ;  Tiftoft,  earl  of  Worceeter, 
Caxton's  accomplished  palron  ;  Fairfax,  the  parliamentary 
genera] ;  lord  Cornwailis — have  been  among  the  chief 
officers  of  the  Tower.  The  Constable  at  present  (1842)  is 
the  Duke  of  Wellington. 

TOWERS,  JOSEPH,  LL.D.,  was  born  in  Soutbwark, 
the  13th  of  March,  1737.  His  education  was  much 
neglected,  but  being  fond  of  reading,  he  picked  up  a  good 
dedi  of  knowledge  in  a  miscellaaeous  way.  He  was 
apprenticed  to  a  printer  at  Sherborne  in  Dorsetshire,  and 
returned  to  Lonaon  in  1764,  where  at  first  he  got  his 
living  as  a  journeyman  printer,  and  aften\'ards  set  up  a 
bookseller's  shop  in  Fore  Street.  During  this  time  he  was 
also  actively  engaged  in  writing  for  the  press,  and,  in 
addition  to  other  publications,  wrote  the  first  seven 
volumes  of  *  British  Biography,'  of  whioh  the  first  was 
publi^ed  in  17€6.  As  his  business  did  not  answer, — a 
thing  not  surprising,  considering  his  literary  engagements, 
— he  relinquished  it  in  1774,  and  became  the  minister  of  a 
Dissenting  chapel  at  Highgate.  His  theological  opinions 
were  Arian,  though  he  was  closely  connected  with  the 
Unitarian  body.  In  1778  he  was  chosen  forenoon  preacher 
Bt  a  diapel  in  Newin^n  Green.  About  this  time  he  was 
engaged  by  the  propnetors  of  the  *  Biographia  Britannica ' 
to  write  several  lives  for  the  new  edition  of  the  work 
edited  by  Dr.  Kippis,  of  which  however  only  ^ve  vdumes 
appeared  (1777-1783,  down  to  the  letter  F).  Towers 
received  the  degree  of  LL.D.  from  the  University  of 
Edinburgh  in  1779.  He  died  on  the  20Ui  of  May,  1799, 
in  his  sixty-third  year.  His  pamphlets  and  smaller  works 
were  collected  and  published  in  1796,  in  3  vols.  8vo.  They 
are  of  a  miscellaneous  nature,  but  most  of  them  on 
political  subjects. 

(Lindsay's  Funeral  Sermon.^ 

TOWN,  in  its  popular  sense,  is  a  iaxge  assemblage  of 
adjoininfl^  or  nearly  adjoining  houses,  to  which  a.  maiket  is 
usually  meident.  Formerly  a  wall  seems  to  have  been 
considered  necessary  to  constitute  a  town ;  and  the  deriva^ 
tion  of  the  word,  in  its  Anglo-Saxon  form  *  tun,'  is  usually 
referred  to  the  verb  *  tinan,'  to  shut  or  endose ;  in  its 
Dutch  fonn  *  tuyn,'  it  signifies  a  garden ;  and  in  its  German 
form  *  zaun,'  it  means  a  hedge.  In  legsl  lan^age  '  town' 
correspcmds  with  the  Norman  *  vill,'  by  which  latter  term  it 
is  frequently  spoken  of  in  order  to  distinguish  it  from  the 
word  town  m  its  popular  sense.  A  vill  or  town  is  a  sub- 
division of  a  county,  as  a  parish  is  part  or  subdivision  of  a 
diocese ;  the  vill,  the  civil  district,  being  usually  co-exten- 
sive with  the  parish,  the  ecclesiastical  district,  and,  primd 
faciey  every  parish  is  a  vill,  and  every  vill  a  parish.  Many 
towns  however,  not  only  in  the  popular,  but  in  the  legal 
sense  of  the  term,  contain  several  parishes,  and  many 
parishes,  particularly  in  the  north  of  £higland,  where  (pro- 
bably firom  the  difficulty  of  obtaining  a  resident  dergy  in 
places  exposed  to  hostile  inroads)  the  parishes  are  exceed- 
ingly large,  contain  several  vDls,  which  vills  are  usually 
called  tmiings  or  townships.  As  matil  the  contrary  ts 
shown  the  law  presumes  towns  (or  vills)  and  parishes  to 
be  co-«xtensive.  Lord  Coke  goes  so  fair  as  to  say  that 
it  cannot  be  in  law  a  vill  unless  it  hath,  or  in  times  past 
hath  had,  a  church,  and  celebratioa  of  divine  service,  sacra^ 
ments,  and  burials.  But  this,  for  which  no  authority  is 
given,  appears  to  confound  parish  and  vill,  and  to  be  in- 
consistent with  the  cases  in  which  it  has  been  hdd  that  a 
parish  may  consist  of  several  viUs.  (1  Lord  Raymond,  22.) 
The  test  proposed  by  Lord  Holt  is,  that  a  viU  must  have  a 
coxatid)le,  and  that  otherwise  the  place  is  only  a  hamlet, 
an  asseiid>iage  of  houses  having  no  spedfic  legal  character. 
Hence  a  vill  is  sometimes  called  SkCcmstaiUewick.  Towns 
are  divided  into  cities,  boroughs,  and  upland  towns,  or  (as  we 
should  now  call  them)  country  towns.  Towns  belonging 
to  the  last  of  these  classes  have  been  described  as  places 
which,  though  enclosed,  are  not.  governed,  as  cities  and 
boroughs  are,  by  th^r  own  electea  officers.  The  Anglo- 
Saxon  '  tun^  terminates  the  names  of  an  immense  number 
of  plaocs  in  England;  and  in  the  southmn  coiuxties  the 
farm  enclosure  in  whidh  the  homeatead  stands  is  usually 
called  the  barton  (basn-ioaaR),  in  Law  Latin,  .bertona. 

TGWNLEV  MABiiBIiBS,  tihe  name  of  an  aasemblage 
of  Greek  <aid  Roman  sculptitre  xihiich  now  forms  a  portion 
of  the  eietensive  OaHeaiy  of  Antiquities  in  the  British 
Museum.  It  recdired  ks  appellalian  from  C^isides  Town- 
ley,  Esq.,  of  rpwiAey  in  Lancaahire,  who  began  forming 
this  ooosatioaiit  Rome  i^  «ttily  as  -^S&S^ 


About  1772  he  brdueht  such  acquiations  as  he  then 
possessed  to  London,  ana  placed  them  in  a  house  in  Park 
Street,  Westminster,  where  by  gradual  accessions  his  col- 
lection was  advanced  to  its  highest  celebrity. 

It  was  not  to  marbles  alone  that  Mr.  Townley  directed 
his  attention.  He  had  also  a  collection  of  terracottas; 
and  he  laid  out  large  sums  in  the  purchase  of  antient 
bronze  figures  and  utensils,  Greek  and  Roman  coins,  gems, 
antique  pastes,  and  drawings,  the  greater  part  of  which 
served  essentially  to  illustrate  his  sculj^ures.  During  two 
or  three  of  the  latter  years  of  Mr.  Townley's  life,  feeling 
his  health  to  be  rapidly  decUning,  he  employed  himself  in 
preparing  designs  for  a  Statue  Gallery  and  Library  to  be 
added  to  the  mansion  at  Townley ;  and  ei^joined  his  exe- 
cutors in  his  last  will,  dated  November  9th,  1802,  to  com- 
eete  his  plans  within  iive  years,  otherwise  he  directed  his 
arbles  to  be  riven  to  the  British  public,  and-  to  be  pre- 
served in  their  Museu;n. 

Mr.  Townley  died  January  3rd,  1805.  After  his  decease, 
his  executors,  upon  a  mature  consideration  of  all  the  cir- 
cumstances of  nis  fortune  and  collection,  came  to  the 
decisicm  of  offering  the  marbles  and  terracottas  only  to  the 
nation,  and  of  immediately  fulfilling;  Mr.  Townley's  condi- 
tional view  with  respect  to  the  British  Museum.  An  Act 
was  consequently  passed  for  purchasing  them,  and  the  sum 
voted  was  20,00&.  An  additioncd  edifice  was  built  at  the 
Museum  for  their  accommodation,  and  the  collection  was 
opened  to  public  view  in  1808. 

Mr.  Tovmley's  remaining  collection  of  anticputies,  illus- 
trative of  his  Marbles,  was  purchased  and  deposited  in  the 
same  institution  under  another  Act,  in  1814,  for  the  sum 
of  8200/. 

The  Marblxs  and  TE£RAtx)TTAs  of  the  Townley  collec- 
tion at  present  (1842)  occupy  rooms  L,  XL,  III.,  IV.,  VI., 
XL,  and  XII.  of  the  Museum  Gallexy.  The  collection  of 
sepulchral  urns,  which  fonneriy  filled,  tlie  Columbarium  in 
Room  Vll.,  are  at  present  removed  to  the  south  recess  of 
the  ante-room  to  the  Hugaleian  saloon. 

The  Terracottas  in  Room  I.  consist  of  eight  statues, 
sixty-seven  bas-relie&,  and  nine  amphorae.  Son^  of  these 
were  collected  in  Italy  by  Mr.  Townley  himself,  withers  he 
purchased  after  his  return  of  NoUekens  the  sculptor,  who 
had  acquired  them  in  Rome  at  an  earlier  day.  The 
statues,  with  one  exception,  were  found  al^out  1765,  in  a 
dry  well  near  the  Porta  Latina.  The  collection  of  terra- 
cotta bas-relie£i  is  believed  to  be  the  most  valuable  in 
Europe.  As  iar  aa  terracotta  statues  are  concerned,  Uie 
Townley  collection  is  excelled  by  the  museum  at  Naj>les. 
The  numbers  7,  8,  16,  24,  26,  ^,  56,  59,  and  60,  among 
the  bas-reliefs,  are  the  most  deserving  of  attention. 

Of  the  Marbles  of  the  Townley  collection,  about  two 
hundred  and  fifty  in  number,  we  shall  point  out  the  most 
important,  as  they  stand  in  the  several  rooms. 

Room  II.,  No.  4.  A  C!aryatid  larger  than  life,  ibund 
in  the  ruins  of  the  Villa  Strozzi,  deserves  the  first  notice. 
It  was  formerly  in  the  Montalto  collection,  and  is  supposed 
to  have  formed  one  of  the  supports  of  a  amall  temple,  and 
to  have  been  the  work  of  two  Athenian  aitists  of  the  names 
of  Criton  and  Nicolaus. 

No.  8,  in  the  same  room,  a  statae  of  Venus,  or  Dione,  is 
of  the  highest  order.  When  Canova  visited  England  in 
1814,  he  qx>ke  of  it  as  the  finest  female  statue  he  had  seen 
in  Exuriand.  It  consiBts  of  two  pieces  of  marble  imper- 
ceptibly joined  at  the  lower  port  of  the  body,  within  the 
drapery  ^  and  was  found  in  the  ruins  of  the  maritime  baths 
of  tne  emperor  Claudius,  at  Ostta,  in  1776. 

Two  vases  of  ezquasite  workmanship  stand  one  on  each 
side  of  the  statue  of  Venus.  One,  No.  7,  more  than  three 
feet  high,  represents  the  celebration  of  the  orgies  of 
Bacchus.  It  was  fimnd  in  detached  pieces  at  Monte  Cag- 
nuolo,  the  site  of  the  viUa  of  Antoninus  Pius,  at  the  antient 
Lanuvium.  The  other  vase.  No.  d,  of  smaller  size,  pre- 
sents a  Bacchanalian  group  of  four  figures  only,  on  the 
front ;  btxt  there  is  no  record  of  the  place  where  this  was 
discovered.  ^ 

Two  busts  of  Hercules— one  of  hard  character  and  of 
an  early  period  of  art,  found  at  the  Pantanella  in  Hadrian's 
villa ;  the  o^ee  of  the  Famese  Hercules,  offiiie  sculpture, 
dug  up  at  the  foot  of  Mount  Vesuvius — also  decorate  this 
room,  with  two  colossal  heads  of  Minerva,  Nos.  1  and  16 ; 
one  with  hallow  sockets  to  the  eyes,  supposed  to  be  of  a 
date  from  550  to  600  years  before  the  Christian  sera :  it  was 
jEound  in  the  iwighbouchood  -of  Rome.    Theibust  of  the 
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Farnese  Hercules  however  does  not  belong  to  the  Tewnley 
collection. 

Room  III.  of  the  Townley  Galleiy  contains  an  assem- 
blage of  statues  of  a  smaller  size,  busts,  terminal  heads, 
and  bas^reliefe ;  these  last  for  the  most  part  are  let  into  the 
walls. 

The  Statues  consist  of  a  figure  of  the  goddess  Fortune, 
No.  18,  her  right  hand  resting  on  the  ruddar  of  a  vessel ; 
found  at  a  short  distance  from  Rome,  on  the  Via  Latina : 
a  Venus,  No.  22 ;  found  in  a  bath  at  Ostia,  in  1775 :  a 
Faun,  from  the  Macaroni  palace.  No.  24 :  one  of  Diana's 
nymphs  resting  after  the  chase ;  found,  in  1766,  in  the 
villa  Verospi,  No.  28 :  a  statue  of  a  youth.  No.  31,  for- 
merly part  of  a  group  of  two  Boys  quarrelling  for  tali,  or 
huckle-bones  :  two  statues  of  Fauns,  found,  m  1775,  near 
Civitil  Lavinia,  Nos.  33  and  43 :  and  Act«on  attacked  by 
his  dogs.  No.  45 ;  found,  in  1774,  in  the  ruins  of  the  villa 
of  Antoninus  Pius,  near  Civiti  Lavinia. 

Among  the  Busts,  a  head  of  Hippocrates,  No.  20 ;  found 
near  Albano :  three  tenrnnal  heads  of  the  bearded  Bacchus ; 
one.  No.  19,  of  very  early  Greek  work,  found  at  Hadrian's 
villa :  a  head  of  Homer,  found  in  some  ruins  at  Baise 
in  1790 :  a  head  of  Pericles,  No.  32 :  and  a  terminal  head 
of  Periander,  No.  42,  are  the  most  remarkable. 

Of  the  Bas-reliefs,  No.  5,  representing  warriors  consult- 
ing the  oracle  of  Apollo :  No.  6,  Castor  managing  a  horse, 
in  an  early  style  of  Greek  sculpture:  No.  7,  Hercules 
securing  the  Minalaean  stag,  in  a  very  early  style :  and 
No.  12,  a  Bacchanalian  ^oup,  are  most  important. 

The  Townley  Marbles  m  Room  IV.  consist  of  a  bust  of 
Trajan,  No.  1  ;  found  in  an  excavation  in  the  C&mpagna 
di  Roma  in  1776 :  a  head  of  Apollo,  of  early  Greek  work. 
No.  3 :  a  head,  supposed  to  be  that  of  Arminius,  No.  4 : 
a  statue  of  Thalia,  No.  5 ;  found  at  Ostia :  colossal  busts 
of  Marcus  Aurelius  and  Lucius  Verus,  Nos.  6  and  7 :  a 
group  of  Bacchus  and  Ampelus,  No.  8,  found  near  La 
Storta :  a  head  of  the  young  Hercules,  No.  9 ;  formerly  in 
the  Barberini  palace :  a  head,  supposed  of  Dione,  No.  10 : 
a  statue  of  Diana,  found  near  La  Storta  in  1772,  No.  11 : 
and  a  bust  of  Hadrian,  No.  12,  formerly  in  the  Villa 
Montalto. 

In  Room  VI.  the  more  exquisite  Statues  are,  a  small  torso 
cf  a  Venus,  No.  20 :  another  small  one  of  Cupid  bending  his 
bow.  No.  22 ;  found,  in  1775,  at  Caste! lo  di  Guido,  on  the 
road  from  Rome  to  Civiti  Vecchia,  within  a  large  amphora 
tilled  with  earth :  two  figures  of  Victory  sacrificing  bulls, 
Nos.  26  and  31 ;  both  found  in  the  ruins  of  the  villa  of 
Antoninus  Pius :  a  statue  of  Libera,  No.  40 :  another  of 
Ceres,  No.  43 :  a  small  statue  of  Jupiter  sitting.  No.  48  : 
another  of  a  Musa,  the  plftith  inscribed  EYMOYSIA,  No. 
60 :  and  a  small  statue  of  Hercules  sitting  on  a  rock,  the 
apples  of  the  Hesperides  in  his  right  hand. 

The  Heads  and  Busts  in  Uiis  room  of  highest  interest  are. 
No.  15,  a  head  of  Jupiter ;  No.  18,  Apollo  Musagetes ; 
No.  27,  a  bust  of  Hadrian  with  the  imperial  paludamen- 
tum ;  a  bust  of  Sevenis,  No.  29,  found  in  1776  on  the 
Palatine  hill ;  Nos.  32  and  35,  heads  of  the  two  Faustinas ; 
No.  39,  a  head  of  Plautilla ;  No.  41,  of  Atys,  found  in  the 
Villa  Palombara ;  No.  44,  a  head  of  Nero,  brought  from 
Athens,  in  1740,  by  Dr.  Askew ;  No.  47,  a  head  of  one  of 
the  Homeric  heroes,  from  the  Pantanella  at  Hadrian's 
villa;  No.  51,  a  bust  of  Caracalla ;  No,  53,  a  bust  of  the 
young  Marcel]  us ;  and  No.  65,  a  head  of  Domitia,  formerly 
called  Messalina,  found  in  the  Villa  Casali. 

The  more  curious  of  the  Bas-reliefs  are.  No.  2,  part  of 
the  front  of  a  sarcopha^s,  representing  Achilles  among 
the  daughters  of  Lycomedes  ;  No.  4,  part  of  the  front  of  a 
large  sarcophagus,  representing  a  marriage ;  No.  5,  the 
front  of  another,  representing  the  nine  Muses  from  the 
Villa  Montalto ;  No.  7,  part  of  a  sarcophagus,  representing 
a  funeral  car;  No.  11,  the  fragment  of  a  sarcophagus,  re- 
presenting a  poet  and  his  muse ;  No.  23,  a  funeral  monu- 
ment inscribed  SANOinnoS;  No.  28,  a  beautiful  bas- 
relief  of  a  Bacchante  ;  and  No.  54,  a  bas-relief  represent- 
ingPriam  supplicating  for  the  body  of  Hector. 

This  room  likewise  contains  a  swan  in  red  marble.  No. 
21 ;  an  eagle  in  marble,"  No.  34 ;  several  altars,  cippi,  &c. 

The  Townley  Marbles  of  Iloom  XI.  deserving  most 
notice  are.  No.  16,  a  statue  of  an  intoxicated  Faun :  No. 
19,  a  Discobolus,  supposed  to  be  an  antient  copy  in  marble 
from  the  celebrated  bronze  statue  executed  by  Myro; 
found,  in  1791,  in  the  ruins  of  Hadrian's  viUa:  No.  21,  a 
statue  of  Mercury. sleeping  on  a  rock :  a  statue  of  Bacchus, 


from  the  ruins  of  the  villa  of  Antoiunus  Phxs,  No.  22 :  and 
a  small  Mithraic  group,  No.  45.  Beside  these,  this  room 
contains  two  statues  in  bronze ;  one  of  Hercules,  No.  24, 
carrying  away  the  apples  from  the  garden  of  the  Hespe- 
rides ;  tne  other  of  Apollo,  purchased  by  Mr.  Townley  at 
Paris  in  1774. 

The  bas-reliefs  and  fragments  of  sepulchral  monuments 
in  this  room  are  numerous,  but  of  less  important  character 
generally  than  in  the  preceding  rooms.  There  are  nume« 
rous  articles  also  in  this  room,  which  originally  foimed  no 
part  of  the  Townley  collection. 

Room  XII.  contains  the  following  Townley  Marbles  of 
a  superior  character : — No.  1,  a  Head  of  Juno ;  No.  2, 
Cupid  in  his  character  of  Somnus,  sleeping  upon  the  skin 
of  a  lion ;  this  sculpture  was  found  in  a  vineyard  near  the 
Flaminian  gate  of  Rome,  and  once  belonged  to  Cardinal 
Alessandro  Aibani :  No.  9,  a  Head  of  Adonis  covered  with 
the  pyramidal  hood :  No.  11,  a  small  bust  of  Antoninus 
Pius :  No.  12,  a  singularly  beautiful  bust  of  an  unknown 
female,  commonly  called  Isis.  It  is  gracefully  terminated 
by  the  flower  of  the  Nymphsea  lotus,  on  \duch  it  ap- 
pears to  rest.  It  was  purchased  at  Naples  irom  the 
Lorenzano  family  in  1772,  and  was  considered  by  Mr. 
Townley  to  be  the  gem  of  his  collection.  No  13,  a  Head 
of  one  of  the  Dioscuri  :  No.  11,  acoloKud  head  of  Antinous, 
in  the  character  of  Bacchus :  and  No.  20,  a  bust  of  Mi- 
nerva, found  in  1784,  in  the  Villa  Casali ;  the  helmet  and 
bust  of  bronze  are  modem  additions  to'  it. 

The  sepulchral  urns  in  the  south  recess  of  the  ante-room 
approaching  the  Phigaleian  Saloon,  belonging  to  the 
Townley  collection,  are  the  Numbers  4,  6,  7,  8,  10,  11, 12, 
13,  14,  15,  17,  19,  21,  25.  26,  27,  28,  30,  30*,  31,  33,  35, 36, 
37,  37*,  38,  40,  41,  and  42. 

Since  the  opening  of  the  Townley  Galleiy  in  the  spring 
of  1808,  the  trustees  of  the  British  Museum  have  added 
numerous  marbles  of  high  character  to  this  pact  of  their 
collection,  and  a  few  have  been  added  by  benefactors. 
The  more  prominent  additions  have  been,  a  terminal  Head 
of  Mercury,  purchased  in  1812,  at  the  sale  of  antiquities 
belonging  to  WiUiam  Chinnery,  Esq.,  Room  III.,  No.  21 ; 
a  Bas-relief  of  the  Apotheosis  of  Homer,  found  at  Frat- 
tochi,  about  ten  miles  from  Rome,  No.  23,  purchased  in 
1819  at  the  expense  of  1000/. ;  In  Room  IV.  a  statue  of 
Apollo,  of  very  early  Greek  work,  purchased  in  1818  for 
5(X)/.  at  the  sale  of  the  Comte  de  Choiseul-Gouffier's  an- 
tiquities ;  Room  XI.,  No.  14,  a  Mithraic  group  of  large  size, 
brought  from  Rome  in  1815,  purchased  for  300/. ;  No.  18, 
a  statue  of  a  Faun,  formerly  in  the  Rondinini  palace  at 
Rome,  purchased  for  350/. ;  No.  23,  a  statue  of  Cupid 
winged,  purchased  at  the  sale  of  the  Right  Hono\irai>ie 
Edmund  Burke's  marbles  in  1812 ;  and  No.  46,  a  Head 
of  Demosthenes,  purchased  in  1818. 

Beside  these,  which  have  been  interspersed  with  the 
Townley  Marbles,  King  William  IV.  presented  a  statue  of 
Venus  preparing  for  the  bath,  which,  together  with  a  statue 
of  the  emperor  Hadrian,  purchased  by  the  trustees  in  1821 
has  been  placed  in  the  recently  built  grand  central  saloon. 
A  statue  of  a  Faun,  in  white  marble,  found  at  Antium,  has 
since  been  added  to  this  part  of  the  Museum  collection ; 
and  in  1840,  a  bronze  statue,  the  size  of  life,  supposed  to 
represent  Eros  Apteros,  the  eyes  inlaid  with  silver,  and  the 
nipples  with  copper;  found  at  Zifteh. 

TOWNSHEND,  CHARLES,  VISCOUNT  TOWNS- 
HEND,  an  eminent  statesman  in  the  reigns  of  George  I. 
and  George  II.,  was  the  second  viscount  of  that  name,  and 
was  born  in  the  year  1676.  The  family  of  the  Townshends 
was  a  very  antient  family  in  Norfolk,  and  had  been  settled 
at  Rainham  from  the  middle  of  the  fifteenth  century.  Sir 
Horatio  Townshend,  the  father  of  the  subject  of  this  article, 
had  been  one  of  the  leading  members  of  the  Presbyterian 
party  previous  to  the  Restoration,  and  having  zeidously  co- 
operated to  bring  about  that  event,  was  rewaMed  by  Charles 
II.  with  the  title  of  Baron  Townshend  in  1661,  and  was,  in 
1682,  raised  to  the  rank  of  viscount.  He  died  in  1686, 
when  his  son  was  only  ten  years  old.  On  the  latter's  taking 
his  seat  in  the  House  of  Lords,  when  he  became  of  age  in 
1697,  he  first  acted  with  the  Tories,  but  very  soon  attached 
himself  to  the  Whigs,  and  especially  to  Lord  Somers. 
When  Waiiam  III.,  just  before  his  death,  in  the  beginning 
of  1702,  was  endeavouring  to  form  a  Whig  administration, 
Lord  Townshend  had  attained  sufficient  politiod  con- 
sequence to  be  named  for  the  Lord  Fiivy  Seal.  (Coxe's 
Memoirs  of  Sir  Robert  JValpole,  vol.  i.,  p.  113,  8vo.  ed*) 
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During  the  reign  of  Anne,  Lord  Townshend  was  appointed, 
in  17cS,  one  of  the  commissioners  to  treat  for  the  union 
with  Scotland ;  in  1707,  captain  of  the  yeomen  of  the 
queen's  guard ;  in  1709,  joint  plenipotentiaiy  with  the  duke 
of  Marlborough  in  the  negotiation  for  peace  at  Gertruy- 
denberg,  and  m  the  same  year  ambassador  extraordinary  to 
the  States-Greneral  of  the  United  Provinces.  In  this  last 
capacity  he  concluded  the  treaty  known  by  the  name  of  the 
Barrier  treaty,  which  secured  the  assistance  of  the  States- 
General  for  carrying  out  the  Hanoverian  succession,  and 
engaged  the  endeavours  of  England  to  procure  in  a  treaty 
of  ^eace  the  Spanish  Low  Countries  as  a  barrier  for  the 
Slates-General  against  France.  On  the  dismissal  of  the 
Whigs  and  the  formation  of  the  Oxford  ministry  in  1710, 
Lord  Townshend  lost  his  appointment  of  captain  of  the 
yeomen  of  the  queen's  guard. 

In  the  session  of  1712  the  Commons  fell  violently  on  the 
Barrier  treaty,  and  voted  that  *  the  Lord  Viscount  Towns- 
hend, and  all  who  negotiated  and  signed,  and  all  who  ad- 
vised the  ratifying  of  the  said  treaty,  are  enemies  to  the 
queen  and  kingdom.'  This  vote  was  followed  up  by  the 
Representation  to  the  Queen,  in  which  the  treaty  was  dis- 
cussed very  severely  and  at  length.  The  Representation 
may  be  read  in  the  *  Parliamentary  History,^  vol.  vi.,  p. 
1095 ;  or  in  Swift's  *  Histoiy  of  the  Four  last  Years  of  the 
Queen'  {Works^  Scott's  edition,  vol.  v.,  p.  269). 

With  the  accession  of  George  I.,  in  1714,  there  came  a 
complete  change  of  foreign  policy;  and  the  persecuted 
negotiator  of  the  Barrier  treaty  was  now  selected  to  be 
^  chief  minister  of  the  new  king.  Lord  Townshend  had 
been  one  of  the  Lords  Justices  named  by  George  I.,  in 
jjui-suance  of  the  Act  passed  in  1706  for  securing  the  suc- 
cession ;  and  while  George  was  yet  at  the  Hague,  on  his 
way  to  England,  he  appointed  Lord  Townshend  secretary  of 
state,  with  the  power  to  name  his  colleague.  On  the  re- 
commendation of  Horace  (afterwards  Lord)  WaJpole,  his 
brother-in-law.  Lord  Townshend  named  as  his  colleague 
General  (afterwards  Eari)  Stanhope.  [Stanhope,  Jambs, 
Earl.]  Lord  Townshend  had  been  recommended  to  George 
by  Bothmar,  his  agent  in  England,  and  with  Bothmar's 
recommendation  the  praises  of  all  the  principal  statesmen 
at  the  Hague  had  concurred. 

Lord  Townshend  had  now  been  twice  married.  His  first 
wife  was  Elizabeth,  the  second  daughter  of  Thomas,  Lord 
Pel  ham,  and  half-sister  of  the  subsequent  duke  of  New- 
castle. After  her  death  he  married,  in  1713,  Dorothy, 
sister  to  Sir  RobeH  Walpole. 

The  administration  formed  under  Lord  Townshend  was 
entirely  Whig.  Charles  II.  on  the  Restoration,  and  Wil- 
liam and  Anne,  on  their  respective  accessions  to  the 
throne,  had  pursued  the  plan  of  combining  the  leading 
members  of  opposite  parties  in  the  ministry :  but  during 
Anne's  reign  party  warfare  assumed  a  more  determined 
character,  and  her  last  ministry,  that  of  Lord  Oxford,  had 
consisted  exclusively  of  Tories,  This  monopolizing  pre- 
cedent was  now  turned  to  the  advantage  of  the  Whigs.  Lord 
Townshend  was  prime  minister,  though  this  name  had  not 
yet  come  to  be  established ;  and  WaJpole,  who  in  a  short 
time  aoproached  him  in  influence  in  the  ministry,  held  at 
first  only  the  subordinate  post  of  paymaster  of  the  forces,  but 
after  the  death  of  Lord  Halifax,  in  the  next  year,  became 
chancellor  of  the  exchequer  and  first  lord  of  the  treasury. 
[Walpolb,  Sir  Robert.] 

The  principal  acts  of  Lord  Townshend's  ministry  were 
the  impeachments  of  the  principal  members  of  that  which 
had  preceded,  and  the  Septennial  Bill.  The  latter  mea- 
sure is-a  standing  reproach  against  its  Whig  authors ;  and 
though  the  objection,  so  often  urged,  to  the  power  of  par- 
liament to  prolong  the  existence  of  the  then  sitting  House 
of  Commons  is  on  the  face  of  it  absurd,  the  reproach  is  in 
other  respects  deserved.^  Archdeacon  Coxe  states  that 
Lord  Townshend  and  Walpole  were  opposed  to  the  im- 
peachment of  Lord  Oxford  for  high  treason,  and  strongly 
recommended  the  more  judicious  course  of  charging  him 
with  high  crimes  and  misdemeanours.  {Memoirs  of  Sir 
Robert  Walpole,  vol.  i.,  p.  126.) 

The  Scotch  rebellion  took  place  at  the  latter  end  of 
1715.  When  the  participation  of  Sir  William  Wyndham 
in  the  preparatory  intrigues  was  discovered,  his  relation- 
ship to  the  duke  of  Somerset,  an  influential  Whig  noble- 
man, and  a  member  of  the  cabinet,  caused  a  difficulty 
about  arresting  him,  which  the  firmness  of  Townshend  sur- 
mounted.   The  scene  in  the  council  on  this  occasion  is 


minutely  described  by  Archdeacon  Coxe.  {Id.,  p.  128..^ 
'  As  the  king  retired  into  his  closet  he  took  hold  of  Lord 
Townshend's  hand,  and  said,  "  You  have  done  me  a  great 
service  to-day."  * 

In  the  summer  of  1716  George  visited  Hanover,  and 
was  accoinpanied  by  Stanhope ;  Lord  Townshend  re- 
mained in  England.  He  had  strongly  opposed  the  king's 
wish  of  revisiting  his  native  dominions ;  and  even  after  the 
repeal  of  the  restraining  clause  in  the  Act  of  Settlement, 
had  reiterated  his  objections  to  the  king  s  departure  from 
England.  While  the  king  was  in  Hanover  various  causes 
combined  to  estrange  him  from  the  minister  in  whom 
hitherto  his  confidence  had  been  unbounded,  and  the 
ultimate  result  was  Lord  Townshend*s  dismissal  from  office. 
The  causes  of  this  event  have  been  considered  at  some 
length  by  Archdeacon  Coxe,  in  his « Memoirs  of  Sir  Robert 
Walpole  ;*  and  lately  by  Lord  Mahon,  in  his  *  History  of 
England  from  the  Peace  of  Utrecht  to  the  Peace  of  Aix- 
la-Chapelle '  (vol.  i.,  ch.  7,  8;.  Lord  Mahon  has  made  it 
his  object  to  vindicate  the  conduct  of  his  ancestor  Lord 
Stanhope  in  the  transactions  that  led  to  Lord  Towns- 
hend's  dismissal,  and  has  succeeded  in  this  object,  and 
has  also  corrected  some  mistatements  in  Coxe's  account. 

Lord  Townshend  had  made  himself  obnoxious  to  the 
king  s  German  mistresses  and  favourites,  whose  schemes  of 
avarice  and  ambition  he  resisted.  His  temper  was  impe- 
tuous, and  his  manner  of  speaking  and  writing  frank  and 
abrupt,  so  that  if  the  king  was  predisposed  to  take  offence, 
there  would  be  no  lack  of  opportunity.  Lord  Sunderland, 
who  had  aspired  to  be  premier  on  George's  accession,  and 
had  deepljr  resented  the  precedence  given  to  Townshend 
in  the  ministry,  joined  the  king  after  a  time  in  Hanover, 
and  was  too  well  disposed  to  join  with  the  German  cliqtie 
in  underndning  Lord  Townshend's  influence.  Subjects  of 
difference  between  the  king  and  Lord  Townshend  occurred 
after  the  former's  going  to  Hanover.  The  king,  with 
Hanoverian  objects,  was  eager  to  declare  war  against 
Peter  the  Great  of  Russia,  a  measure  which  Townshend 
vehemently  resisted.  A  negotiation  was  proceeding  at 
the  Hague  between  England,  France,  and  the  StateanGre- 
neral,  for  a  treaty  to  secure  the  successions  to  the  English 
and  French  thrones,  and  for  the  expulsion  of  the  Pretender 
from  France,  which  the  king  and  Lord  Stanhope  in  Han- 
over were  anxious  to  accelerate  ;  and  some  delays  occurred 
through  Lord  Townshend,  which  were  attributed  to  design, 
owing  to  disapproval  of  the  way  in  which  the  treaty  was 
to  be  concluded.  The  king  was  greatly  offended  at  this, 
and  ordered  Stanhope  to  write  a  strong  reproof  to  Towns- 
hend. He  was  however  appeased  by  Townshend's  reply, 
in  which  he  fully  vindicated  himself  from  the  charge  of 
wilftil  delay.  But  though  this  storm  blew  over,  another 
soon  succeeded.  The  king,  anxious  to  continue  in  Han- 
over during  the  whole  winter,  had  directed  Townshend  to 
transmit  to  him  the  sentiments  of  the  cabinet  on  what  was 
to  be  done  in  the  next  session,  and  on  the  means  of  carry- 
ing on  the  business  of  the  country  without  his  own  pre- 
sence. Townshend,  to  gratify  the  king's  inclination,  did 
not  press  his  return,  but  strongly  urged  that  a  discretionary 
power  should  be  g^ven  to  the  prince  of  Wales.  The  king^ 
jealousy  of  his  son  took  fright  at  this  recommendation ; 
and  it  seemed  to  him  to  confirm  stories  which  Sunderland 
had  been  assiduously  spreading  of  intrigues  carried  on  by 
Townshend  with  the  duke  of  ^gyll  and  others  for  placing 
the  prince  of  Wales  on  the  throne.  The  king  immediately 
formed  the  determination  of  dismissing  Townshend ;  and 
it  was  with  much  difficulty  that  Stanhope  prevailed  upon 
liim  to  offer  the  lord-lieutenancy  of  Ireland  by  way  of 
breaking  the  fall.  This  offer,  conveyed  by  stanhope, 
together  with  the  announcement  of  his  dismissal  from  the 
secretaryship,  was  indignantly  refused.  '  I  am  highly  sen- 
sible,' Lord  Townshend  wrote  to  the  king, '  of  the  honour 
which  your  majesty  confers  on  me  by  condescending  to 
appoint  me  lord-lieutenant  of  Ireland ;  but  as  my  domestic 
affairs  do  not  permit  me  to  reside  out  of  England,  I  should 
hold  myself  to  be  totally  unworthy  of  the  choice  which 
your  majesty  has  been  pleased  to  make,  if  I  were  capable 
of  enjoying  the  large  appointments  annexed  to  that 
honourable  office  without  doing  the  duty.'  (Coxe's  Me- 
moirs of  Sir  /?.  fValpoley  vol.  i.,  p.  191.)  This  was  irony 
aimed  at  Sunderlancl,  who  had  been  lord-lieutenant  from 
George  I.'s  accession,  and  had  never  visited  Ireland.  Sir 
Robert  Walpole  wrote  to  Stanhope,  who  had  tirgentljr  soli- 
cited his  mediation  with  Townshend,  to  prevail  on  him  to 
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accept  the  lord-lieutenancy : — *  When  you  desired  me  to 
prevail  with  mv  lord  Townshend  to  acquiesce  in  what  is 
carved  out  for  him,  I  cannot  but  say  you  desired  an  im- 
possibility ;  and  'tis  fit  you  should  know  that  there  is  not 
one  of  the  cabinet  council  with  whom  you  and  Lord  Sun- 
derland have  agreed  in  all  thin^  for  so  many  years,  but 
think  that,  considering  all  the  circumstances  and  manner 
of  doing  this,  nobody  could  advise  him  to  accent  of  the 
lieutenancy  of  Ireland And  be  assured  that  who- 
ever sent  over  the  account  of  any  intrigues  or  private  cor- 
respondence betwixt  ufi  and  the  twio  brothei-s,  or  any 
management  in  the  least  tending  to  any  view  or  purpose 
but  the  service,  honour,  and  interest  of  the  king — ^I  must 
repeat  it,  be  assured,  they  will  be  found,  pardon  the  ex- 
pression, confounded  liars  (Vom  the  beginning  to  the  end.' 
(/rf.,  vol.  i.,  p.  310.)  And  in  another  letter  to  Stanhope, 
whose  conduct  on  this  occasion  was  misapprehended,  not 
perhaps  unnaturally,  by  Townshend  and  Walpole,  the 
latter  made  this  jxHuted  appeal : — *  What  could  prevail  on 
you  to  enter  into  such  a  scheme  as  this,  and  appear  to  be 
the  chief  actor  in  it,  and  undeitake  to  carry  it  through  in 
all  events,  without  which  it  would  not  have  been  under- 
taken, is  unaccountable.    I  do  swear  to  you  that  Lord 

Townshend  has  no  way  deserved  it  of  you Believe 

me.  Stanhope,  he  never  thought  you  could  enter  into  a 
combination  with  his  enemies.'  (/rf.,  p.  310.)  Stanhope 
had  concurred  in  the  king's  resentment  against  Towns- 
hend, when  he  w^as  supposed  to  be  purposely  delaying  the 
French  treaty,  and  had  showed  his  teeling  by  immediately 
tendering  tiis  reagnation,  which  the  king  refused.  But 
having  been  satisfied  that  his  suspicions  asrainst  Towns- 
hend on  this  occasion  had  been  unjitst,  he  now  had  borne 
no  other  part  than  to  transmit  the  king's  commands,  and 
to  endeavour  to  conciliate  him  towards  Townshend,  and 
soften  his  determination.  The  king  had  conceived  a  dis- 
gust, Stanhope  wrote  in  his  first  letter  on  the  subject  to 
Sir  Robert  WaJpoie,  at  Townshend's  temper.  The  ialse- 
hoods  told  him  of  Townshend's  intrigues  with  the  prince, 
of  which  Stanhope  naturally  said  nothing,  but  with  which 
there  is  no  evide*iee  to  connect  him,  drove  the  Iring  into  a 
IViry.  And  the  determinaition  which  the  king  had  come  to 
under  the  inflnence  of  those  violent  personal  feelings  it 
wasimpjossible  to  alter.  Stanhope  wrote  to  Methuen,  who 
sided  with  Townshend  and  Walpole,  though  he  had  been 
destined  to  succeed  Townshend : — ^  If  you  have  any  in- 
terest or  credit  with  tliem,  for  God's  sake  make  use  of  it 
upon  this  occasion.  They  may  possibly  unking  their  mas- 
ter, or  (which  I  do  before  God  think  very  possible)  make 
him  abdicate  England,  but  they  will  certainly  not  force 
him  to  make  my  lord  Townshend  secretary.'  (Id.)  The 
king's  desire  to  consult  tl>e  interests  of  the  Whig  party 
had  led  him,  though  with  some  reluctance,  to  adopt  Stan- 
hope's suggestion  of  off'ering  Townshend  the  lord-lieute- 
nancy ;  and  now,  when  he  Ibund  the  degree  of  resentment 
felt  %  Walpole  and  many  of  the  leading  Whigs,  led  him 
also  to  keep  the  appointment  open  till  hh  return  to  Eng- 
land, in  the  hope  that  Towndiend  might  yield.  Stanhope 
saw  a  gleam  of  Townshend's  return  to  his  fonner  post,  if 
he  woiiM  first  accept  the  lord-lieutenancy ;  and  he  wrote 
to  Walpole,  January  16,  1717:—*  Believe  me,  dear  Wal- 
pole, when  I  swear  it  to  you,  that  I  do  not  think  it  possible 
for  all  the  men  in  England  to  prevail  upon  the  king  to  re- 
admit my  lord  Townshend  into  his  service,  upon  any 
other  terms  than  of  complying  with  the  offer  made  of  Ire- 
land. The  king  will  exact  from  him  this  mark  of  duty 
and  obedience.'  (Id.,  p.  319.)  It  was  not  unnatural  that 
Townshend  and  Walpole,  at  a  distance  from  the  scene  of 
the  intrigues  again^  them,  indignant  at  the  false  charges 
of  which  they  heard,  and  abounded  at  the  strong  step 
to  which  the  king  had,  without  giving  any  notice,  had 
recourse,  should  attribute  to  Stanho^  a  share  in  the 
cabal  against  them;  and  suefti  was  the  opinion  of  the 
public. 

The  effect  of  Lord  Townshend's  dismissal,  when  it  was 
•made  known,  on  the  public  mind  and  on  the  Whig  party, 
was  such,  that  the  king  took  ^ght,  and  on  his  arrival  in 
England  sent  Count  Bemsdoif  to  Lord  Townshend  to  tell 
him,  that  having  taken  away  the  seals,  though  perhaps  on 
false  reports  and  too  hastily,  he  yet  could  not  with  due 
regard  to  his  o^ti  character  at  once  restore  them  to  him, 
and  to  beg  Townshend  te  accept  the  lord-lieutenancy  as  a 
temporary  office,  to  be  exchanged  hereafter  for  another 
more  influential  one.    Townshend  now  yielded,  and  those 


who  had  sided  with  him  m  the  ministry  were  satisfied. 

But  the  union  thus  effected  did  not  last  long.  Stanhope 
and  Sunderland  had  acquired  an  ascendency  x^ith  the  king-, 
from  which  they  were  now  not  to  be  deposed  by  Towns- 
hend and  Walpole.  Tliese  showed  their  mortification  by 
cold  support  m  parliament  of  the  ministerial  measures. 
On  the  motions  for  granting  a  supply  against  Sweden,  on 
the  9th  April,  1717,  almost  sSl  Townshend's  personal  friends 
voted  against  the  ministry,  which  narrowly  escaped  a  defeat 
by  a  majority  of  four.  The  next  day  Townshend  received 
a  dismissal  from  his  office  of  lord-lieutenant  of  Ireland. 
Walpole  immediately  tendered  his  reagnation,  which,  tl  is 
said,  the  king  received  with  so  much  surprise  and  sorrow, 
that  he  returned  the  seals  to  him  ten  times  before  he 
would  finally  accept  them.  [Walpole,  Sir  Robert.]  The 
example  of  Walpole  was  followed  by  Methuen,  Pulteney, 
the  secretary  at  war,  Lord  Orford,  ana  the  Duke  of  Devon- 
shire. 

Lord  Townshend  now  went  into  opposition,  and,  like 
Walpole,  is  open  to  the  charge  of  having  out  of  office 
opposed  principles  and  measures  which  he  had  previously 
supported.  In  the  differences  between  the  king  and  the 
pnnce  of  Wales,  he  and  Walpole  were  now  the  friends  of 
the  latter.  A  reconciliation  having  been  brought  about 
l)etvveen  the  king  and  prince  of  Wales,  in  April,  1720, 
Lord  Townshend  was  admitted  a  few  days  after,  with  the 
Duke  of  Devonshire,  Lord  Cowper,  Walpole,  Methuen, 
and  Pulteney,  to  kiss  the  king's  hands ;  and  received  more 
decided  proofs  of  restoration  to  the  king's  favour  by  being 
appointed  in  June  one  of  the  lords  jussfices,  on  the  king's 
going  to  Hanover,  and  president  of  the  council.  Walpole 
was  appointed  at  the  same  time  paymaster  of  the  forces. 
The  breaking  up  of  the  South  Sea  scheme  and  the  deaths 
of  lords  Stanhope  and  Sunderland,  led  in  1721  to  a  recon- 
struction of  the  ministry,  in  which  Lord  Townshend  became 
again  secretary  of  state,  and  Walpole  also  resumed  his  old 
posts  of  first  lord  of  the  treasury  and  chancellor  of  the 
exchequer.  Walpole  had  now  attained  to  a  more  influen- 
tial position  in  the  country,  and  was  considered  prime 
minister. 

Townshend  and  Walpole  had  now  again  complete  influ- 
ence with  the  king.  Lord  Carteret,  who  was  the  other 
secretaiy  of  state,  beginning,  together  with  Count  Berns- 
dorf,  to  intrigue  against  Townsliend,  did  not  find  success, 
as  Lord  Sunderland  had  done  in  former  days.  When  the 
king  went  again  to  Hanover,  Town^end  now  took  care  to 
accompany  him,  and  Lord  Carteret  accompanied  him  also. 
*  The  superior  influence  of  Townshend  and  WaJijole,*  says 
Archdeacon  Coxe,  *  was  not  solely  gained  by  court  intrigues, 
or  by  the  corruption  of  German  favourites,  and  w^as  not 

E restituted  by  a  preference  of  Hanoverian  interests  to 
lose  of  England.  In  the  midst  of  these  cabals,  the  con- 
duct of  the  brother  ministers  was  firm  and  maoly,  moving 
in  direct  opposition  to  the  king's  prejudices  and  the 
wishes  of  the  German  junta.  Townshend  prevented  the 
adoption  of  violent  measures  against  Russia,  proposed  by 
Bernsdorf  and  seconded  by  Carteret,  which,  if  pursued, 
must  have  involved  England  in  hostilities  with  the  Czar ; 
and  he  exultingly  informed  Walpole  that  the  king  con- 
tinued true  to  fiis  resolution  of  signing  no  paper  relating: 
to  British  affairs  but  in  his  presence.'  (Memoirs  of  Sir 
R,  Walpole,  vol.  ii.,  p.  166.)  Lord  Carteret  was  removed 
from  the  secretaryship  of  state  in  1724-,  and  made  lord- 
lieutenant  of  Ireland.  The  duke  of  Newcastle,  the  brother 
of  Townshend's  first  wife,  succeeded  him  ;  and  eventually 
became ,  what  Carteret  had  been,  Townshend's  rival .  There 
soon  arose  also  a  coolness  between  Townshend  and  his 
other  brother-in-law,  and  old  friend  and  colleague,  Wal- 
pole, owing,  it  is  supposed,  to  their  altered  positions  and 
Townshend's  jealousy  of  Walpole's  growing  superiority. 
It  was  not  until  1730  that  the  breach  between  the  two 
brother  ministers,  and  Lord  Townshend's  resignation,  took 
place :  but  there  were  symptoms  of  a  rising  misunder- 
standing as  early  as  1725,  two  years  before  fie  death  of 
George  I.  Walpole  does  not  appear  to  have  been  to  blame 
in  the  beginning. 

On  George  II. 's  accession,  in  June,  1727,  Lord  Towns- 
hend's pre-eminence  was  fully  established;  and  it  was 
owing  entirely  to  his  influence  that  Townshend  was 
retained  in  the  secretaryship.  During  this  year  Towns- 
hend had  a  dangerous  illness,  which  was  expected  to  be 
fatal;  and  when  he  was  supposed  to  be -dying,  W^pole 
wrote,  that  he  considered  him  *  the  bulwark  of  the  con- 
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stitution,'  and  that  he  trusted  *  Providence  would  interfere 
to  save  the  man  without  whom  all  must  fall  to  the 
ground.'  (Coxe'a  Memoirs  of  Sir  R,  Walpole,  vol.  ii.,  p. 
382.)  But  Walpole's  generous  conduct  was  destined  to  be 
fruitless. 

In  the  year  1729  Walpole  and  Townshend  had  become 
determined  opponents  in  the  ministry,  and  Walpole, 
having  the  support  of  Queen  Caroline,  who  was  all-power- 
ful with  the  king,  had  no  difficulty  in  alwa^  gaimng  the 
victory  over  Townshend.  Almost  every  question  that  arose 
became  a  subject  of  dispute.  The  duke  of  Newcastle  and 
Walpole  endeavoured  to  bring  Lord  Harrington  into  the 
cabinet :  Lord  Townshend  brought  forward  a  rival  candi- 
date in  Lord  Stanhope,  after  warns  the  celebrated  cai-1  of 
(Jhestei-field.  Ix)rd  Townshend's  object  was  defeated.  Dr. 
Maty  has  related  the  following  anecdote  in  his  *  Memoirs 
of  Lord  Chesterfield'  (p.  112) :  *  The  first  time  he '  (Lord 
Chesterfield)  *  appeared  at  court  on  his  return  to  London, 
Sir  Robert  Walpole  took  him  aside  and  told  him,  "  I  find 
you  are  come  to  be  secretary  of  state."  "  Not  I,"  said  his 
lordship,  "  I  have  as  yet  no  pretensions,  and  wish  for  a 
place  of  more- ease.  But  I  claim  the  garter.  ...  I 
am  a  man  of  pleasure,  and  the  blue  riband  would  add  two 
inches  to  my  size."  "  Tiien  I  see  how  it  is,"  replied  Sir 
Kiiljert,  "  it  is  Townshend's  intiigue,  in  which  you  have  no 
share  ;  but  it  will  be  fruitless,  you  cannot  be  secretaiy  of 
state,  nor  shall  you  be  beholden  for  the  gratification  of 
your  wishes  to  anybody  but  myself." '  Disputes  arose  also 
ijttween  Townshend  and  Newcastle  on  an  important  ques- 
tion of  foreign  policy.  Townshend  had  advised  strong 
measures  against  the  emperor,  and  had  obtained  the  con- 
sent of  the  king  to  a  despatch  directing  an  invasion  of  the 
Austrian  Netherlands.  He  went  out  of  town  to  Norfolk 
for  a  short  time,  and  in  liis  absence  Newcastle,  with  the 
aid  of  Walpole  and  the  ^ueen,  had  brought  the  kin^  to 
approve  of  a  contrary  policy.  Townshend  now  determined 
to  resign.  Angry  words,  and  even  blows,  passed  between 
hmi  and  Walpole  before  he  did  so.  A  particular  account 
of  their  quarrel  is  given  by  Archdeacon  Coxe^  in  liis  '  Me- 
moirs of  Sir  Robert  Walpole.' 

Lord  Townshend's  resignation  took  place  on  the  15th  of 
iVIay,  1730.  He  retired  immediately  to  his  seat  at  Rain- 
ham,  and,  never  again  returning  to  London,  devoted  him- 
self to  agricultural  pursuits  for  the  remainder  of  his  life. 
He  introduced  the  cultivation  of  the  turnip  from  Germany 
into  this  country.  Lord  Chesterfield  vuiited  him  in  his 
retirement,  to  press  his  coming  to  London  to  be  present  at 
an  important  debate,  and  Lord  Townshend  refused,  saving 
that  he  remembered  Lord  Ci)wper,  though  a  staunch  Whig, 
had  been  betrayed  by  personal  pique  into  voting  with  the 
Tories,  and  he  abided,  *  I  know  i  am  extremely  warm,  and 
I  am  apprehensive,  if  I  should  attend  the  House  of  Lords, 
I  also  may  be  hurried  away  by  the  impetuosity  of  my  tem- 
per to  adopt  a  line  of  conduct  which,  in  my  cooler  mo^ 
inents,  I  may  regret.'  *  He  left  office,'  says  Lord  Mahou, 
''  with  a  most  unblemished  character,  and«  what  is  still  less 
common,  a  most  patriotic  moderation.  Had  he  gone  into 
opposition,  or  even  steered  a  neubal  course,  h^  must  have 
caused  great  embarrassment  and  difficulty  to  his  trium- 
phant rival.  But  he  must  thereby  have  thwarted  a  policy 
of  which  he  approved,  and  hindered  measures  which  he 
wished  to  see  adopted.  In  spite  of  the  most  flattering 
advances  from  the  opposition,  who  were  prepared  to 
receive  him  with  open  arms,  he  nobly  resolved  to  retire 
altogether  from  pubhc  life.  He  withdrew  to  his  paternal 
acres  at  Rainham,  where  he  passed  the  ei^ht  remaining 
years  of  his  life  in  well-earned  leisure  or  m  agricultural 
improvements.'  (^History  of  England  fi^om  the  Peace  of 
Utrecht,  &c.,  vol.  ii.,  p.  208.) 

Lord  Townshend  died  on  the  2lBt  of  June,  1738,  in  his 
sixty-third  year.  He  was  an  able  and  honest  minister,  but 
his  ability  and  honesty  were  unfortunately  uncontrolled  by 
temper  or  prudent  tact.  He  was  not  conspicuous  as  an 
orator.  Lord  Chesterfield  has  left  a  description  of  his 
speaking  which  is  not  altogether  fiatteringi  *  The  late 
Lord  Townshend  always  spoke  materia lly«  with  argument 
and  knowledge,  but  never  pleased.  Vvhy?  His  diction 
was  not  only  inelegant,  but  frequently  ungiummatical, 
and  always  vulgar ;  his  cadences  false,  his  voice  unhar- 
nionioua,  and  his  action  ungraceful.  Nobody  heard 
him  with  patience ;  and  the  youn^  fellows  used  to  joke 
upon  him,  and  repeat  his  inaccuracies.'  'Letters,  vol.  ii., 
p.  318.) 


TOWNSHEND,  RIGHT  HONOURABLE  CHARLES, 
was  the  second  son  of  the  third  viscount  Townshend,  by 
Audrey,  only  child  of  Edward  Harrison,  Esq.,  governor  of 
Ma(kas,  and  grandson  of  the  subject  of  the  preceding 
article.  He  waa  born  in  1725.  He  entered  the  House  <3 
Commons  in  1747,  and  very  soon  gave  earnest  of  his 
future  distinction.  He  supported  the  Pelham  administra- 
tion, and  was  selected  to  move  the  address  on  the  opening 
of  the  session  in  November,  1749,  of  peace  after  the 
full  establishment  by  the  treaty  of  Aix-la-Chapelle.  The 
Marriage  Bill,  introauced  in  1753,  was  opposed  by  Towns- 
hend in  a  speech  of  singular  power  ancl  beautv,  which, 
happily  combining  humour,  argument,  and  eloquence, 
fixed  his  reputation  as  a  debater.  An  excellent  report  of 
the  speech  has  been  preserved,  and  is  printed  in  the 
*  Parliamentary  History '  (vol.  xv.,  p.  58).  Lord  Hills- 
borough, who  replied  to  Townshend,  began  his  speech  by 
remarking,  *  I  am  very  sensible  of  the  danger  X  am  in, 
when  I  nse  up  to  speak  after  the  honourable  gentleman 
who  spoke  last ;  his  manner  of  speaking  is  so  engaging, 
there  is  such  a  music  in  his  voice,  that  it  pleases  tne  eax, 
though  it  does  not  inform  the  understanding ;  at  the  same 
time  he  expresses  his  sentiments  in  such  beautiful  terms, 
is  so  ingenious  in  finding  out  arguments  for  supporting  his 
opinion,  and  states  those  arguments  in  so  strong  a  h^ht, 
tnat  he  is  always  most  deservedly  heaid  with  attention, 
and  even  with  a  soi-t  ofprejudice  m  favour  of  everything 
he  says '  {Id.,  p.  62).  This  is  a  clear  and  decisive  testi- 
mony to  the  position  which  Townshend  had  now  taken  in 
the  house,  and  to  that  eloquence,  of  which  Flood,  com- 
paring Townshend  with  Barr6,  Conway,  and  others,  towards 
the  end  of  his  career,  observed,  '  He  is  the  orator ;  the  rest 
are  speakers.'    {Charlemont  Correspondence,  p.  27.) 

Townshend's  speech  on  the  Marriage  Bill  has  been  com- 
memorated by  another  contenjporary,  Horace  Walpole, 
earl  of  Orfora.  ^A  second  adversary  appeared  against 
the  bill.  This  was  Charles  Townshend,  second  son  of  my 
lord  Townshend,  a  young  man  of  unbounded  ambition,  of 
exceeding  application,  nnd,  as  it  now  appeared,  of  abilities 
capable  of  satisfying  that  ambition,  and  of  not  wanting 
that  application  :  yet  to  such  parts  and  such  industry  he 
was  fond  of  associating  all  the  httle  aits  and  falsehoods 
that  always  depreciate,  though  so  often  thought  necessary 
by  a  genius.  I^e  had  been  an  early  favourite  of  Lord 
Halifax,  and  had  already  distinguished  himself  on  afiaira 
of  trade,  and  in  drawing  plans  and  papers  for  that  pro- 
vince: but  not  rising  in  proportion  to  his  ambition,  he 
comforted  himself  with  employing  as  many  stratagems  aa 
h|id  ever  been  imputed  to  the  most  successful  statesman. 
His  fi^re  was  tali  and  advantageous,  his  action  vehement, 
his  voice  loud,  his  laugh  louder.  He  had  art  enough  to 
disguise  anything  but  his  vanity.  He  spoke  long,  and 
wi&  much  wit,  and  drew  a  picture  with  much  humour  at 
least,  if  not  with  much  humility,  of  himself  and  his  own 
situation,  as  the  younger  son  of  a  capricious  father,  who  had 
alreadv  debarred  him  from  Hn  advantageous  match.  **  Were 
new  shackles  to  be  forged  to  keep  young  men  of  abilities 
from  mounting  to  a  level  with  their  elder  brothers  P'' '  Lord 
Orford  proceeds  to  draw  a  comparison  between  Towns- 
hend and  Conway,  who  also  distmguished  himself  on  the 
same  side  in  this  debate,  and  to  speculate  on  their  future 
careers.  '  What  will  be  their  fiettes  I  know  not,  but  this 
Mr.  Townsliend  and  Mr.  Conway  seemed  marked  by 
nature  for  leaders,  perhaps  for  rivals,  in  the  government  of 
their  country.  The  cjuickness  of  genius  is  eminently  with 
the  first,  and  a  supeiiority  of  application ;  the  propriety 
and  amiableness  ot  char^^ter  with  the  latter.  One  grasps 
at  fortune ;  the  other  only  seems  pleased  to  accept  fortune 
when  it  advances  to  him.  The  one  foresees  himself  equal 
to  everything ;  the  other  finds  himself  so,  whenever  he 
essays.  Charles  Townshend  seems  to  have  no  passion  but 
anibition ;  Harry  Conway  not  even  to  have  that.  The  one 
is  impetuous  and  unsteady ;  the  other  cool  and  determioed. 
Conway  is  indolent,  but  can  be  assiduous;  Charles  Towns- 
hend can  onlv  be  indefatigable.  The  latter  would  govern 
mankind  for  his  o>vn  sake ;  the  former,  for  theirs.'  i^Last  Ten 
Years  of  ike  Reign  cf  George  IIL,  vol.  i.,  p.  296.) 

In  the  changes  in  tlic  administration  which  followed  the 
duke  of  Newcastle's  death  in  1754,  Townshend  received 
the  appointment  of  a  lord  of  the  Admiralty.  On  the 
duke  of  Newcastle's  resignation  in  November,  1756,  and 
the  formation  of  a  ministry  by  tha  duke  of  Devonshire, 
with  Mr.  Pitt  as  secretary  of  state,  Townshend  was  ap* 
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pointed  to  the  lucrative  post  of  treasurer  of  the  chamber. 
Tliere  are  some  letters  m  the  lately-published  •  Corre- 
spondence of  Lord  Chatham,'  which  show  the  importance 
that  was  attached  at  this  time  to  Charles  Townshend's 
support,  and  the  trouble  taken  to  secure  him  (vol.  i.,  pp. 
181,  seq.)  Townshend  demanded  the  place  of  cofferer,  a 
lucrative  post  in  the  household.  This  was  already 
engaged.  The  treasurership  of  the  chamber  was  then 
offered,  and  represented  as  'in  every  respect  exactly 
equal  to  the  cofferer.'  Lord  Bute  went  to  Townshend,  and 
not  finding  him,  to  Townshend's  brother,  afterwards 
marquis  of  Townshend,  to  press  his  acceptance  of  this 
office,  and,  with  the  aid  of  the  Prince  of  Wales's  name, 
succeeded  in  satisfying  him. 

Tliis  ministry  was  but  short-lived.  Pitt  resigned  in  the 
spring  of  next  year,  in  consequence  of  the  dismissal  of 
Lord  Temple,  and  Townshend  resigned  also.  Townshend 
refused  onera  to  join  the  new  ministrj',  which  Lord  Wal- 
dcgrave  had  been  commissioned  to  form.  After  some 
months  of  fruitless  negotiations,  the  king  was  obliged  to 
return  to  Pitt,  and  in  the  ministry  formed  by  mm  as 
premier,  in  June,  1757,  Townshend  resumed  his  post  of 
treasurer  of  the  chamber. 

In  March,  1761,  Townshend  was  appointed  secretary-at- 
war.  The  next  year,  I-ord  Bute's  ascendency  having  led 
to  the  resignations  of  Pitt  and  Lord  Temple  in  the  first 
instance,  and  shortly  after  of  the  dukes  of  Newcastle  and 
Devonshire,  an  offer  was  made  to  Townshend  of  the  secre- 
taryship of  the  plantations,  which  he  refused.  Mr.  Nut- 
hall  writes  to  Lady  Chatham,  October  14,  1762 :— '  My 
countryman  the  nght  honourable  Charles  Townshend 
was  yesterday  sent  for  by  the  earl  of  Bute,  who  opened 
to  him  this  new  system,  and  offered  him  the  secretaryship 
of  the  plantations  and  board  of  trade,  which  he  not  only 
refused,  but  refused  all  connection  and  intercourse  what- 
soever with  the  new  counsellor,  and  spoke  out  freely.  He 
was  afterwards  three  times  with  the  kmg,  to  whom  ne  was 
more  explicit,  and  said  things  that  did  not  a  little  alarm. 
On  his  coming  out  of  the  closet,  Mr.  Fox  met  him  and 
gave  him  joy :  he  asked, "  For  what  ?"  Mr.  Fox  replied,  ♦*  Of 
your  being  secretary  of  state  for  the  plantations."  Mr.  T. 
answered,  **  Don't  believe  that.  Sir,  till  you  hear  it  from 
me."  Mr.  Fox  was  struck,  and  said  he  was  greatly  aston- 
ished, for  he  had  understood  that  this  had  been  settled.' 
(Correspondence  of  the  Earl  qfCkathavfiy  vol.  iii.,  p.  183.) 
Townshend  however  supported  in  parliament  the  prelimi- 
naries for  the  peace,  but  soon  after  was  among  the  oppo- 
sition to  Lord  Bute's  ministry.  On  Lord  Bute's  resignation, 
in  1763,  it  was  rumoured  that  Townshend  was  to  be  offered 
the  place  of  first  lord  of  the  Admiralty.  He  was  after- 
wards appointed  first  lord  of  trade  and  the  plantations. 
In  the  fruitless  negotiations  which  took  place  with  Mr. 
Pitt  towards  the  close  of  the  year,  Townshend  was  one 
of  those  named  by  Pitt  to  the  king.  {Chatham  Corre* 
spondencey  vol.  iii.,  p.  265.) 

Mr.  Grenville's  Stamp  Act,  introduced  early  in  1765, 
was  zealously  supported  by  Charles  Townshend  m  a  speech 
which  elicited  from  Colonel  Barr^,  in  reply,  one  of  his 
most  successful  parliamentary  efforts.  Townshend  had 
concluded  with  the  words,  *  And  these  Americans,  children 
planted  by  our  care,  nourished  by  our  indulgence,  pro- 
tected by  our  arms  until  they  are  grown  to  a  good  degree 
of  strength  and  opulence,  will  they  grudge  to  contribute 
their  mite  to  relieve  us  from  the  heavy  load  of  national 
expense  which  we  lie  under  ?*  *  They  planted  by  your 
care ! '  cried  Colonel  Barr6 :  *  No,  your  oppressions  planted 
them  in  America ;'  and  so  he  went  on,  overthrowing  each 
clause  of  the  peroration.  (Grordon's  History  of  the  Ame- 
rican Revolution,  vol.  i.,  p.  160.)  Under  Lord  Rocking- 
ham's administration,  formed  in  July,  1765,  Townshend 
held  the  place  of  paymaster  of  the  forces.  It  appears  from 
a  letter  of  Mr.  Conway's,  who  was  secretary  of  state  and 
leader  of  the  House  of  Commons  in  this  administration, 
that  the  posts  held  by  him  had  been  offered  to  Townshend, 
and  refused  by  him.  Afterwards,  with  a  vacillation  cha- 
racteristic of  him,  and  by  which  he  acauired  the  name  of 
the  weathercock^  he  repented  his  refusal,  and  was  willing 
to  sacrifice  the  superior  profits  of  paymaster  for  the 
greater  honour  of  secretary  and  leader.  *  C.  T.,  with  all 
his  cordiality,  fixes  conditions  to  his  good  will :  "  confidence 
and  the  cabmet"  were  the  words  a  little  while  ago ;  now  he 
wishes  to  be  useful,  and  the  way  in  which  he  can  be  so 
most  is  as  leader  of  the  House.    I  closed  at  once,  with 


the  addition  that  he  should  then  be  secretary  of  state  too. 
....  To-day  I  have  privately  heard  that  he  has  said 
in  a  letter  that  things  were  changed  since  he  refused.' 
{The  Companion  to  the  Newspaper y  1835,  p.  365,  where 
there  are  several  extracts  from  Conway's  unpublished 
letters.)  Townshend,  who  carried  his  vacillation  into  his 
public  conduct,  and  the  effect  of  whose  brilliant  talents 
nas  been  lessened,  both  for  his  time  and  for  posterity,  by  the 
versatility  of  his  politics,  now  supported  the  repeal  of  the 
Stamp  Act,  which  he  had  helped  the  previous  session  to 
introduce.  Shortly  after  the  formation  of  the  Rockingham 
administration,  he  had  been  detained  in  the  country  by 
illness,  which  many  supposed  to  be  a  cloak  for  dissatisfac- 
tion with  the  new  arrangements,  and  with  the  position  in 
which  he  found  himself.  A  pleasant  newspaper  skit  upon 
this  circumstance  has  been  preserved  by  Lord  Chesterfield 
{Letters,  vol.  iv.,  p.  263) :— '  We  hear  that  the  Right  Hon- 
ourable Charles  Townshend  is  indisposed,  at  his  house  in 
Oxfordshire,  of  a  pain  in  his  side ;  but  it  is  not  said  in 
which  side.' 

The  Rockingham  administration  died  in  July,  1766, 
'  having  lasted,'  as  Burke  has  chronicled  it,  in  his  *  Short 
Account  of  a  late  Short  Administration,'  •  just  one  year 
and  twenty  days.'  In  the  new  administration  fonnea  by 
Pitt,  now  created  Lord  Chatham,  Townshend  was  chan- 
cellor of  the  exchequer  and  leader  of  the  House  of  Com- 
mons. There  had  been  difficulty,  as  before,  in  previdling 
upon  him  to  give  up  his  lucrative  post  of  paymaster :  he 
first  said  he  would  do  so,  and  then  said  he  would  not ;  but 
the  firmness  of  Lord  Chatham  kept  him  to  his  first  state- 
ment. The  letters  which  passed  on  the  subject  between 
Lord  Chatham,  the  duke  of  Grafton,  the  king,  and  Towns- 
hend, may  be  seen  in  the  *  Chatham  Correspondence,'  vol. 
iii.^p.  458-63. 

The  course  of  this  Chatham  administration  is  well 
known.  Lord  Chatham  was  soon  too  ill  to  transact  any 
business  or  exercise  any  control  over  his  colleagues,  who 
quarrelled  with  one  another,  and  among  whom  Townshend 
was  looked  upon  as  presuming  and  contumacious.  Towns- 
hend insisted,  as  chancellor  of  the  exchequer,  on  a  tax 
being  laid  on  the  American  ports.  If  this  were  not  done, 
he  declared,  the  duke  of  Grafton  wrote  to  Lord  Chatham, 
March  13,  1767,  *  he  would  not  remain  chancellor  of  the 
exchequer.'    *  His  behaviour  on  the  whole,'  adds  the  duke, 

*  w«iS  such  as  no  cabinet  will,  I  am  confident,  submit  to.' 
{Chatham  Correspondence,  vol.  iii.,  p.  232.)  And  on  the 
same  day  Lord  Shelbume  writes  to  Lord  Chatham, — ''  I 
was  surprised  at  Mr.  Townshend*s  conduct,  which  really 
continues  excessive  on  every  occasion,  till  I  afterwafds 
understood  in  conversation  that  he  declared  he  knew  of 
Lord  North's  refusal,  and  from  himself.  ....  It  appears 
to  me  quite  impossible  that  Mr.  T.  can  mean  to  go  on  in 
the  king's  service.'  {Id.,  p.  235.)  The  policy  of  Towns- 
hend prevailed,  and  on  the  2nd  of  June  he  introduced  into 
the  House  of  Commons  those  unfortunate  resolutions  im- 
posing duties  upon  glass,  paper,  tea,  and  certain  other 
articles  imported  into  Amenca,  which  rekindled  rebellion 
in  the  colonies,  and  eventually  led  to  their  separation  from 
the  mother-country.  This  was  done  under  the  nominal 
premiership  of  Lord  Chatham,  the  determined  opponent 
of  American  taxation,  but  who  was  now  kept  by  illness 
aloof  from  business,  and  had  not  been  consulted.  Soon 
the  necessity  of  constructing  a  new  administration  with  an 
efficient  head  was  perceived,  and  a  negotiation  between 
the  marquis  of  Rockingham,  the  duke  of  Bedford,  and  the 
duke  of  Newcastle  having  failed,  it  was  understood  that 
Charles  Townshend  was  to  be  entrusted  with  the  formation 
of  a  ministry.  When  the  highest  power  in  the  state  was 
then  just  within  his  grasp,  he  was  suddenly  carried  away 
by  a  putrid  fever,  on  the  4th  of  September,  17^. 

The  talents  and  character  of  Charles  Townshend  have 
been  embalmed  in  a  splendid  passage  in  Mr.  Burke  s 
celebrated  speech  on  American  taxation.  The  orator  had 
already  passed  in  review  Mr.  Grenville  and  his  Stamp  Act, 
and  the  repeal  of  that  act  during  Lord  Rockingham*s 
ministry,  and  having  come  to  Lord  Chatham's  administra- 
tion, and  the  policy  of  Charles  Townshend,  so  abhorrent  to 
the  tenour  of  Lord  Chatham's  principles,  he  proceeds : — 

*  For  even  tlien,  Sir,  even  before  this  splendid  orb  was  en- 
tirely set,  and  while  the  western  horizon  was  in  a  blaze 
with  his  descending  glory,  on  the  opposite  quarter  of  the 
heavens  arose  another  luminaiy,  and  for  his  hour  became 
lord  of  the  ascendant.    This  light  too  is  passed  and  set  for 
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ever.  You  understand,  to  be  sure,  that  I  speak  of  Charles 
TowTishend,  officially  the  reproducer  of  the  fatal  scheme, 
whom  I  cannot  even  now  remember  without  some  degree 
of  sensibility.  In  truth.  Sir,  he  was  the  delight  and  orna- 
ment of  this  House,  and  the  charm  of  every  piivate  society 
which  he  honoured  with  his  presence,  rerhaps  tliere 
never  arose  in  this  country,  nor  in  any  country,  a  man  of  a 
more  pointed  and  finished  wit,  ana  (where  his  passions 
were  not  concerned)  of  a  more  refined,  exquisite,  and 
penetrating  judgment.  If  he  had  not  so  great  a  stock  as 
some  have  had,  who  flourished  formerly,  of  knowledge 
long  treasured  up,  he  knew  better  by  far  than  any  man  I 
ever  was  acquainted  with  how  to  bring  together  within  a 
short  time  all  that  was  necessary  to  establish,  to  illustrate, 
and  to  decorate  that  side  of  the  question  he  supported.  He 
stated  his  matter  skilfully  and  powerfully.  He  particulaily 
excelled  in  a  most  luminous  explanation  and  display  of 
his  subject.  His  style  of  argument  was  neither  trite  and 
vulgar  nor  subtle  and  abstruse.  He  hit  the  House  just 
between  wind  and  water ;  and  not  being  troubled  with  too 
anxious  a  zeal  for  any  matter  in  question,  he  was  never 
more  tedious  or  more  earnest  than  the  preconceived  opi- 
nions and  present  temper  of  his  hearers  required,  to  whom 
he  was  always  in  perfect  unison.  He  conformed  exactly 
to  the  temper  of  the  House  ;  and  he  seemed  to  guide,  be* 

cause  he  was  always  sure  to  follow  it There  are 

many  young  members  in  the  House  (such  of  late  has  been 
the  rapid  succession  of  public  men)  who  never  saw  that 
prodigy  Charles  Townshend,  nor  of  course  know  what  a 
ferment  he  was  able  to  excite  in  everything  by  the  violent 
ebullition  of  his  mixed  virtues  and  failings, — for  failings 
he  had  undoubtedly ;  many  of  us  remember  them ;  we  are 
this  day  considering  the  effect  of  them.  But  he  had  no 
failings  which  were  not  owing  to  a  noble  cause ;  to  an 
ardent,  generous,  perhaps  an  immoderate  passion  for 
fame ;  a  passion  which  is  the  instinct  of  all  great  souls. 
He  worshipped  that  goddess  vilieresoever  she  appeared ; 
but  he  paid  his  particular  devotions  to  her  in  her  favourite 
habitation,  in  her  chosen  temple,  the  House  of  Commons. 
...  .He  was  truly  the  child  of  the  House.  He  never 
thought,  did,  or  said  anything,  but  with  a  view  to  you. 
He  e>'ery  day  adapted  himself  to  your  disposition,  and  ad- 
justed himself  before  it  as  at  a  looking-glass.* 

Townshend  had  married  Caroline,  the  daughter  and 
heiress  of  John,  second  duke  of  Argyll  and  Greeg^vich, 
and  widow  of  the  earl  of  Dalkeith,  eldest  son  of  the  duke 
of  Buccleuch.  Just  before  his  death,  while  his  influence 
was  in  the  ascendant,  he  obtained  for  his  wife  the  title  of 
Baroness  Greenwich.  Townshend  selected  Adam  Smith 
as  tutor  and  travelling  companion  for  his  step-son  the 
young  duke  of  Buccleuch  [Smith,  Adam^,  having  been 
first  led  to  this  choice,  we  are  informed  by  a  letter  of  Mr. 
Hume's,  by  his  admiration  of  the  '  Theory  of  Moral  Senti- 
ments.' 

TOWNSHIP.  This  term  is  sometimes  used  to  denote 
the  inhabitants  of  a  town  in  their  collective  capacity.  In 
legal  signification  it  is  a  vill  forming  part  of  a  parish  in 
cases  where  a  parish  has  been  divided  for  secular  purposes 
into  several  vills  or  townships. 

TOWNSON,  THOMAS,  D.D.,  was  the  eldest  son  of  the 
Rev.  John  Townson,  rector  of  Much  Lees,  in  Essex,  where 
he  was  bom  in  1715.  After  the  usual  preparatory  educa- 
tion, conducted  partly  at  home,  partly  at  school,  he  was 
sent  to  the  univereity  of  Oxford,  where  he  was  entered  a 
commoner  of  Chnst  Church,  in  March,  1733.  In  July, 
1735,  he  was  elected  a  demy  (or  scholar)  of  Magdalen  Col- 
lesfe  ;  in  1736  he  was  admitted  to  the  degree  of  B.A. ;  in 
1737  he  was  elected  a  Fellow  of  Magdalen ;  and  in  June, 
1739,  he  commenced  M.A.  In  December,  1741,  he  was 
ordained  deacon,  and  in  September,  1742,  priest,  by  Dr. 
Seeker,  bishop  of  Oxford.  Immediately  after  this  he  set 
out,  accompanied  by  Mr.  Dawkins,  Mr.  Drake,  and  Mr. 
Houldsworth,  on  a  tour  through  Italy,  Germany,  and  Hol- 
land, from  which  he  did  not  return  till  1745.  Having  re- 
sumed his  residence  at  the  university,  he  was,  in  1746. 
presented  by  his  college  to  the  living  of  Hatfield  Peverell, 
in  Essex,  which  he  retained  till  1749,  when  he  resigned  it 
on  being  presented,  by  Sir  Walter  Wagstaffe  Bajjot,  Bart., 
to  the  rectory  of  Blithfield  in  Staffordshire.  This  year  he 
was  senior  proctor  of  the  university ;  soon  after  his  quitting 
which  office  he  was  admitted  to  the  degree  of  B.D.  He 
resigned  his  fellowship  in  January,  1751,  on  being  insti- 
tuted to  the  living  of  the  lower  mediety  of  Malpas,  in 
P.  C,  No.  1565. 


Cheshire,  to  which  he  was  presented  by  his  friend  Mr. 
Drake,  but  which  he  did  not  accept  without  some  re- 
luctance, arising  principally  from  his  unwillingness  to 
leave  Oxford. 

In  1758,  having  received,  under  the  will  of  the  Rev. 
William  Barcroft,  rector  of  Fairsted  and  vicar  of  Kelvedon 
in  Essex,  a  bequest  of  above  8000/.,  together  with  his 
library,  he  resigned  Blithfield,  and  having  now  more  leisure, 
he  began  to  apply  himself  with  greater  assiduity  to  lite- 
rary pursuits  m  connection  with  his  profession.  The  first 
work  which  he  finished  was  an  Exposition  of  the  Apoca- 
lypse, which  however  was  never  printed.  His  first  pub- 
lication was  an  anonymous  pamphlet,  entitled  *  Doubts 
concerning  the  Authenticity  of  the  last  Publication  of  the 
Confessional,  addressed  to  (Dr.  Blackburne)  the  author  of 
that  learned  Work,*  8vo.,  1767.  This  was  followed,  in 
1768,  by  *  A  Defence '  of  the  '  Doubts,'  and  by  another 

Simphlet,  entitled  *  A  Dialogue  betv^'een  Izaac  AValton  and 
omologistes;  in  which  the  Character  of  Bishop  San- 
deraon  is  defended  against  the  author  of  the  Confes- 
sional.' 

In  1768  he  made  a  second  tour  to  the  Continent  with 
Mr.  Drake's  eldest  son,  Mr.  William  Drake,  of  Brasenose 
College.  In  1778  he  published  his  principal  work,  his 
*  Discourses  on  the  Four  Gospels,'  4to.,  which  immediately 
attracted  great  attention ;  and  in  testimony  of  the  merit  of 
which  the  university  of  Oxford  confeiTed  upon  the  autlior, 
in  Februaiy,  1779,  the  degree  of  D.D.  by  diploma.  A 
German  translation  of  this  work  appeared  at  Leipzig,  in  2 
vols.  8vo.,  in  1783.  In  1780  Dr.  Porteus,  then  bishop  of 
Chester,  bestowed  upon  Dr.  Townson  the  archdeaconry  of 
Richmond.  In  1783  the  divinity  chair  at  Oxford  was 
offered  to  him  by  Lord  North,  the  chancellor,  but  his  ad- 
vanced time  of  life  induced  him  to  decline  accepting  it. 
He  died  15th  April,  1792.  Dr.  Townson's  collected  works 
were  published,  in  2  vols.  8vo.,  in  1810,  under  the  cai*e  of 
Mr.  (afterwaixls  Archdeacon)  Churton,  together  with  a 
Memoir  of  the  author,  from  which  the  above  facts  are 
extracted.  In  addition  to  the  productions  that  have  bpen 
mentioned  above,  this  collection  contains  some  single  ser- 
mons, and  a  portion  of  a  treatise  on  the  Resurrection,  en- 
titled *  A  Discourse  on  the  Evangelical  Histories  of  the 
Resurrection  and  Firet  Appearance  of  our  Lord  and  Saviour 
Jesus  Christ,'  a  few  copies  of  which,  in  4to.,  had  been 
printed  by  the  author  in  1784,  and  distributed  among  his 
friends.  Dr.  Townson  was  as  highly  distin^iished  by  the 
virtues  of  his  private  character  as  for  his  professional 
learning  and  ability. 

T0XIC0DENDT[10N.     [Rhus.] 

TO'XODON  (ro^ov,  a  bow ;  i^oiff,  a  tooth— from  the 
curvature  of  the  teeth),  Professor  Owen's  name  for  an 
extinct  genus  founded  on  Toxodon  Platensis,  a  gigantic 
mammiferous  animal,  refenible  to  the  order  Pachyder- 
MATA,  but  with  affinities  to  Uie  Rodentia,  Edentata,  and 
Herbivorous  Cetacea. 

Mr.  Danvin,  during  his  sojourn  in  Banda  Oriental, 
having  heard  of  some  giants'  bones  at  a  fai*m-house  on 
the  Sarandis,  a  small  stream  entering  the  Rio  Negro,  rode 
there  and  purchased,  for  the  value  of  eighteen  pence,  the 
cranium  now  in  the  museum  of  the  Royal  College  of  Sur- 
geons in  London,  and  the  subject  of  Professor  Owen's 
description.  The  people  at  the  farm-house  told  Mr.  Dar- 
win tnat  the  remains  were  exposed  by  a  flood  having 
washed  down  part  of  a  bank  of  earth.  When  found,  the 
head  was  quite  perfect ;  but  the  boys  knocked  the  teeth 
out  with  stones,  and  then  set  up  the  head  as  a  mark  to 
throw  at.  Mr.  Darwin  found  a  perfect  tooth,  which 
exactly  fits  one  of  the  sockets  in  this  skull,  embedded  by 
itself  on  the  banks  of  the  Rio  Tercero,  at  the  distance  of 
about  180  miles  from  the  farm-house.  Near  the  Toxodon 
Mr.  Darwin  found  what  he  terms  the  fragments  of  tlie 
head  of  an  animal  rather  lai^r  than  the  horee,  and  which 
he  describes  as  having  some  points  of  resemblance  with 
the  Toxodon  and  otuers,  perhaps  with  the  Edentata. 
These  fragments,  now  also  in  the  Museum  of  the  College, 
Professor  Owen  has  ascertained  to  belong  to  the  lower  jaw 
of  Toxodon.  Mr.  Darwin  observes  that  the  remains  ap- 
peared so  fresh  as  to  render  it  difficult  to  believe  that  they 
had  lain  buried  for  ages  underground.  The  bone  con- 
tained so  much  animal  matter,  that  when  heated  in  the 
flame  of  a  spirit-lamp  it  not  only  exhaled  a  very  strong 
animal  odour,  but  likewise  burned  with  a  slight  flame. 
(Journal,)    The  place  where  the  remains  were  found  is 

Digitized  byVjOOQlC 


TO  X 


106 


TO  X 


bout  120  miles  north-west  of  Monte  Video,  and  the  cts^ 
nium  was  embedded  in  a  whitish  argillaceous  earth  form- 
ing the  banks  of  the  Sarandis. 

The  first  notice  of  this  most  interesting  discovery  appeare 
in  the  '  Proceedings  of  the  Geological  Society  of  London,' 
and  the  paper  by  Professor  Owen  was  read  on  the  Idth  of 
April,  1837. 

The  Professor  premised  his  anatomical  description  by  an 
abstract  from  Mr.  Darwin's  account*  of  the  geological 
structure  of  the  district  in  which  the  cranium  was  found. 
The  foundation  of  the  whole  surrounding  country  is  gra- 
nitic, but  covered,  often  to  a  considerable  thickness,  by  a 
reddish  argillaceous  soil  containing  small  calcareous  con- 
cretions. . 

The  cranium  equals  that  of  the  Hippopotamus  in  size, 
measuring  2  feet  4  inches  in  length,  and  1  foot  4  inches 
in  extreme  breadth.  The  form  of  the  skull  is  elongated, 
depressed,  and  chiefly  remarkable  for  the  strength  and 
wide  expanse  of  the  zygomatic  arches,  and  the  aspect  of 
the  occipital  foramen  and  occipital  region  of  the  skull, 
which  slopes  from  below  upwards  and  forwards.  The 
maxillary  jjortion  of  the  skull  is  compressed  laterally,  nar- 
row, and  with  large  intermaxillary  bones  slightly  dilated 
at  their  extremity. 

The  teeth  consist  of  molars  and  incisors.  The  latter  are 
four  in  number  in  the  upper  jaw,  the  two  middle  ones  very 
small,  the  two  external  ones  veiy  large,  curved,  and  with 
their  sockets  extending  backwards  in  an  arched  direction 
through  the  intermaxillary  bones  to  the  maxillary,  and  ter- 
minating, without  diminishing  in  size,  immediately  ante- 
rior to  the  grinding-teeth,  where  the  large  persistent  pulps 
of  these  incisors  were  lodged.  In  form  and  relative  size 
these  teeth  must  have  resembled  the  denies  scalprarii  of 
the  Rodents. 

The  molar  teeth  no  less  present  a  close  approximation 
in  their  form  and  structure  to  the  molar  teeth  of  the  her- 
bivorous rodents :  they  are  seven  in  number  on  each  side 
of  the  upper  jaw,  and,  from  the  form  of  the  sockets,  ap- 
pear to  have  corresponded  with  each  other  in  structure. 

After  this  descnption  of  the  teeth,  the  form,  propor- 
tions, disposition,  and  connections  of  the  different  bones  of 
the  cranium  are  pointed  out,  and  the  structure  of  the 
osseous  cavities  suDservient  to  the  organs  of  sense  is  ad- 
verted to,  followed  by  deductions  that  the  habits  of  the 
Toxodon  were  aquatic. 

So  far  as  the  form  and  position  of  the  external  aperture 
of  the  bony  nostrils,  of  the  occipital  condyles,  together 
with  the  slope  of  the  occipital  region,  are  concerned,  the 
same  arguments,  the  Professor  observes,  might  be  advanced 
for  referring  the  Toxodon  to  the  mammiferous  group  con- 
taining the  Dugong,  as  had  been  urged  in  reference  to  the 
DiNOTHERiuM ;  but  the  existence  of  air-cells  or  sinuses  in 
the  superior  parietes  of  the  Toxodon^ a  cranium  show,  he 
adds,  that  the  cranial  characters  above  alluded  to  are  not 
conclusive  as  to  the  cetaceous  nature  of  the  animal.  The 
general  conclusions  respecting  the  affinities  of  the  Toxodon 
to  existing  orders  of  mammals  are  then  summed  up. 

In  the  Zoology  of  the  Beagle  (1838)  the  subject  is  treated 
by  the  Professor  in  greater  detail,  and  richly  illustrated : 
among  the  illustrations  is  a  figure  of  the  cranium,  of  the 
natural  size.  Our  limits  will  not  permit  us  to  follow  out 
these  satisfactory  details,  which  should  be  attentively 
perused,  and  we  proceed  to  give  the  summary,  which  is 
nearly  the  same  m  substance  as  that  at  the  end  of  the 
abstract  in  the  '  Proceedings  of  the  Greological  Society.' 

*  After  summing  up  the  different  affinities,  or  indica- 
tions of  affinity,'  says  Mr.  Owen,  » which  are  deducible  from 
this  most  cunous  and  interesting  fossil  mammal,  we  are 
led  to  the  conclusion,  assuming  it  to  have  had  extremities 
cased  in  hoofs,  that  it  is  referrible  to  the  order  Pachyder- 
mata.  But  the  structure,  form,  and  kind  of  teeth  in  the 
upper  jaw,  prove,  indisputably,  that  the  gigantic  Toxodon 
was  intimately  related  to  the  Rodent  order.  From  the 
characters  of  this  order,  as  afi'orded  by  the  existing  species, 
the  Toxodon  however  differs  in  the  relative  position  of  the 
supernumerary  incisors,  and  in  the  number  and  direction 
of  the  curvature  of  the  molars.  If  moreover  the  lower  jaw, 
next  to  be  described,  belong,  as  I  believe,  to  the  Toxodon, 
the  dental  character  of  the  genus  will  be — 

•  Mr.  Darwin's  paper,  entitled « A  Sketch  of  the  Deposits  coniaimns  the 
extinct  Mammalia  in  the  neighbourhood  oi'  the  Plata/  was  read  to  the  Societv 
on  May  3, 1837.  ' 
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*  Incuores  s ;  pro  laniariis  diastema;  motures  f^^- 

*  The  Toxodon  again  deviates  from  the  true  Rodentia, 
and  resembles  the  Wombat  [Mahsupialia,  vol.  xiv.,  p. 
463]  and  the  Pachyderms  in  the  transverse  direction  of  the 
articular  cavity  of  the  lower-jaw.  It  deviates  from  the 
Rodentia,  and  resembles  the  Pachydermata  in  the  relative 
position  of  the  glenoid  cavities  and  zygomatic  arches,  and 
m  many  minor  details  already  alluded  to. 

*  In  tne  aspect  of  the  plane  of  the  occipital  foramen,  and 
occipital  region  of  the  skull — ^in  the  form  and  position  of 
the  occipit^  condyles — ^in  the  aspect  of  the  plane  of  the 
anterior  bony  aperture  of  the  nostrils — and  in  tne  thickness 
and  texture  of  the  osseous  parietes  of  the  skull,  the  Toxo- 
don deviates  both  from  the  Rodentia  and  existing  Pachy- 
dermata, and  manifests  an  affinity  to  the  Dinotherium  aod 
Cetaceous  order,  especially  the  Herbivorous  section. 

*  At  present  we  possess  no  evidence  to  determine  whetiier 
the  extremities  of  the  Toxodon  were  organized  on  the  un- 
gulate or  unguiculate  type,  nor  can  we  be  positive,  from 
the  characters  which  the  skull  affords,  that  the  genus  may 
not  be  referrible  to  the  Mutica  of  Linnaeus,  although  the 
development  of  the  nasal  cavity  and  the  presence  of  large 
frontal  sinuses  render  it  extremelv  improbable  that  the 
habits  of  this  species  were  so  sfiictly  aquatic  as  the  total 
absence  of  hinder  extremities  would  occasion. 

*  Where  the  dentition  of  a  mammiferous  animal  is  stnctlj 
carnivorous,  this  structure  is  obviously  incompatible  with 
a  foot  incased  in  a  hoof ;  but  where  the  teeth  are  adapted 
for  triturating  vegetable  substances  the  case  is  different. 
If  animals  so  characterised  are  of  small  size,  and  seek  their 
food  in  trees,  or  if  they  burrow  for  roots  or  for  shelter,  the 
vegetable  type  of  dentition  must  co-exist  with  unguiculue 
extremities,  as  in  the  Edentata  and  Rodentia  generally ; 
but  the  largest  genus  [Hydhochcerus]  of  the  Rodent 
order,  whose  affinity  to  Che  Pachydermata  is  manifested 
in  its  heavy  shapeless  trunk,  thinly  scattered  bristly  hair, 
and  many  other  particulars,  has  each  of  its  toes  inclosed 
in  a  miniature  hoof. 


Skull  of  Toxodon  Platcnsis,  profile. 


Top  view  of  the  skull  of  Toxodon  Plateasu. 

•  The  affinity  above  alluded  to  is  too  obvious  to  have  es- 
caped popular  notice,  and  the  Capybara,  IVom  its  aquatic 
habits,  has  obtained  the  name  of  Water-hog.  It  is  highly 
interesting  to  find  that  the  continent  to  which  this  exist- 
ing aberrant  form  of  Rodent  is  peculiar  should  be  found 
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Penultimate  Molar  Tooth,  Upper  Jaw.  of  Toxodon  PUttnaU. 


Incisor  Tooth  of  Low«r  Jaw  of  n  Toxodon. 


,  Grinding  8ur.nee  of  pennltimate  Upper  Moliir  Tooth  of  TozodoaPlateDiit. 
b,  Orindinfi;  Surfaco  of  a  corresponding  Molar  Tooth  of  tha  Lower  Jaw.   . 


Frupneat  of  aaterior  part  of  Lower  Jaw  of  a  Toxodon,  wiA  teafh  ia  riCo. 
^  (AU  from  Owen.) 


to  contain  the  remains  of  an  extinct  genus  characterised 
by  a  dentition  which  closely  resembles  the  Rodent  type, 
but  manifesting  it  on  a  gigantic  scale,  and  tending  to  com- 
plete the  chain  of  affinities  which  links  the  Pachydenna- 
tous  with  the  Rodent  and  Cetaceous  orders.' 

Professor  Owen  then  enters  upon  the  description  of  the 
lower  jaw,  o?  rather  the  fragments  of  the  one  above  alluded 
to,  found  also  by  Mr.  Darwm  at  Bahia  Blanca,  in  lat.  30°, 
on  the  east  coast  of  South  America.  The  inquiry  is  con- 
ducted in  the  most  cautious  and  philosophical  manner, 
and  leaves  no  doubt  that  the  fossils  in  question  are  the 
fragments  of  a  lower  jaw  and  teeth  of  a  Toxodon^  belon^ng, 
if  not  to  Toxodon  Platensis,  at  least  to  an  allied  species. 

TOXO'STOMA,  J  Wagler's  name  for  a  genus  of 
Thrushes. 

TRACERY,  a  term  of  uncertain  origin,  perhaps  of 
modem  invention,  but  exceedingly  useful  and  almost  pecu- 
liar to  our  own  architectural  vocabulary,  there  being  no 
corresponding  term  in  any  other  language  to  denote  with 
equal  orevity  and  clearness  that  species  of  pattern-work 
formed  or  traced  in  the  head  of  a  Gothic  window  by  the 
mullions  [Mullion]  being  there  continued,  but  diverging 
into  arches,  curves,  arud  flowing  lines,  enriched  with  folia- 
tions. The  term  is  also  applied  to  ornamental  design  of 
the  same  character,  whether  for  doors,  panelling,  or  ceil- 
ings ;  the  only  difference  being  that  in  windows  the  pat- 
tern or  tracery  is  perforated,  and  in  other  cases  closed,  that 
is,  is  a  mere  pattern  carved  on  the  surface  of  a  solid  part ; 
except  in  particular  instances,  where  the  tracery  on  para- 
pets, battlements,  turrets,  spires,  &c.  is  pierced,  and  then 
it  is  described  as  open-work.  The  latter  term  necessarily 
implies  tracery  of  some  kind  or  other,  though  *  tracery  * 
does  not  imply  *  open-work,'  the  latter  being  merely  an 
exception  from  the  usual  mode. 

Much  both  of  the  beauty  and  character  of  the  Gothic 
or  pointed  style  depends  upon  windows  and  their  tracery ; 
and  it  is  one  great  and  peculiar  merit  of  the  style,  that 
such  indispensable  apertures  for  the  admission  of  light 
are  made  to  constitute  some  of  its  most  striking  features, 
and  to  exhibit  very  forcibljr  the  pervading  principle 
of  the  entire  system.  This  is  so  strongly  marked,  tnat 
it  is  incomprehensible  how  in  making  any  attempt  at 
Gothic  the  veriest  bungler  could  fail  to  perceive  how 
essential  mullions  and  tracery  are  to  the  character  of  the 
style,  and  that  to  omit  them  in  what  professes  by  the 
general  form  of  the  aperture  to  be  a  Gothic  window,  is 
lust  like  omitting  the  capital  of  a  Corinthian  column. 
Neither  is  it  sufficient  that  the  mere  general  outline  and 
pattern  of  tracery  and  mullions  be  followed,  for  that  may 
be  done,  and  nevertheless  the  character  be  lost — at  least 
greatly  impoverished,  and  rendered  mean,  meagre,  and 
wiry,  as  is  generally  the  case  more  or  less  in  modern 
Gothic  windows  and  tracery. 

On  referring  to  Gothic  Architecture,  p.  323,  it  will  be 
seen  that  Tracery  does  not  occur  in  the  simple  lancet  style 
or  earliest  form  of  Gothic,  for  there  the  windows  consist 
merely  of  so  many  single  apertures,  placed  side  by  side, 
and  united  only  by  their  external  mouldings,  instead  of 
being  included  within  a  larger  arch.  The  first  principle 
followed  was  therefore  rather  of  addition  than  of  conwi- 
nation ;  but  as  soon  as  the  latter  idea  was  adopted,  it 
necessarily  led  to  the  continuation  of  the  window  oy  per- 
forating the  tympanum^  or  space  between  the  smaller 
arches  and  the  larger  one  over  them.  At  first  this  was 
usually  done  by  filling  up  the  head  of  the  window  with  a 
single  circle  cut  into  foils,  and  with  the  open  spandrels  or 
smaller  triangular  spaces  so  produced.  Of  such  windows 
an  example  from  Westminster  Abbey  is  shown  at  the  page 
above  referred  to,  and  on  the  following  one  are  other 
instances  where  tracery  of  the  same  character  becomes 
more  elaborate  and  complicated,  either  by  the  circle  being 
repeated,  as  in  the  example  from  York,  or  subdivided  into 
smaller  ornamental  compartments,  as  in  that  from  Exeter. 
This  species  of  tracery  is  distinguished  by  the  name  of 
Geometrical,  while  that  which  succeeded  it  is  tenmed 
Flowing  from  its  being  composed  throughout  of  curbed 
lines  interwoven  with  each  other,  after  the  manner  of  the 
example  from  Kirton,  'which  is  shown  along  with  the 
others  above  mentioned.  In  Perpendictdar  traceiy,  on 
the  contrary,  the  lines  of  the  mullions  are  continued  m  the 
head  of  the  window,  and  divide  it  into  panels,  which  are  in 
turn  subdivided  into  smaller  ones.  The  annexed  is  a  spe- 
cimen of  such  window,  from  St.  Mary's  Church,  Oxfori 
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What  is  called  Flamboyant  tracery  is  a  species  of  the 
Ffmcing  peculiar  to  French  Gothic,  and  is  remarkable  not 
only  for  its  richness  and  intricacy,  but  for  its  irregularity, 
tlie  pattern  of  the  separate  compartments  not  being  per- 
fectly symmetrical,  althouu:h  one  half  of  the  window  cor- 
responds with  the  other.  To  the  above-mentioned  varieties 
may  be  added  another  peculiar  to  Germany,  but  not  very 
common  there ;  this  has  obtained  the  name  of  Stump  tra- 
cery, in  consequence  of  some  of  the  mouldings  appearing 
to  be  broken  off,  and  leaving  only  short  ends  or  stumps 
where  they  intersect  other  lines. 

Tracery  of  the  same  character  admits  of  very  great 
diversity  of  design,  and  that  not  only  in  different  build- 
ings, but  in  the  same  building,  although  such  source  of  va- 
riety is  rarely  turned  to  account  by  modern  architects.  It  has 
however  been  done  by  Mr.  Pugin  in  the  Catholic  church 
now  building  in  St.  George's  Fields,  London,  in  which 
edifice  all  the  windows  exhibit  different  patterns  of 
tracery. 

TRACHELI'PODA  (rpax»?^<'c,  trachelos,  a  neck ;  and 
irouf,  pous,  gen.  podos,  a  foot),  Lamarck's  name  for  his 
third  order  of  the  class  Mollusca. 

Lamarck  divides  the  order  into  two  sections: — 
1st  section.    PJiytiphaga.    Plant-eaters. 
Div.  L    Air-breathers. 

Families : — Colimaceans  {Helix,  &c.),  Limneans  {Lim- 
neea,  &c.). 

Div.  2.    Water-breathers. 

Families  : — Melanians,  Peristomians,  Neritaceans,  Jan- 
thinians,  Macrostomians,  Plicacians,  Scalarians,  Turbina- 
cians. 

2nd  section.    Zoophaga.    Flesh-eaters,  Water-breathers, 
and  all  marine. 

Families : — Canalifera,  Alatae,  Purpurifera,  Columellaria, 
Convolutae.    ^Animaux  sans  Verteores,) 

Fossil  Carnivorous  Trachelipods. 

Professor  Buckland,  in  his  Bridgeicater  Treatise,  remarks 
that  most  collectors  have  seen  upon  the  sea-shore  numbers 
of  dead  shells  in  which  small  circular  holes  have  been 
bored  by  the  predaceous  tribes  for  the  purpose  of  feeding 
upon  the  bodies  of  the  animals  contamed  within  them : 
similar  holes,  he  observes,  occur  in  many  fossil  shells  of 
the  Tertiary  strata,  wherein  the  shells  of  carnivorous  Tra- 
chelipods also  abound  ;  but  perforations  of  this  kind  are 
extremely  rare  in  the  fossil  shells  of  any  older  formation. 
In  the  green-sand  and  oolite,  he  adds,  they  have  been 
noticed  only  in  those  few  cases  where  they  are  accom- 
panied by  the  shells  of  equally  rare  carnivorous  mollusks ; 
and  in  the  lias  and  strata  below  it  there  are  neither  per- 
forations nor  any  shells  having  the  notched  mouth  of  per- 
forating carnivorous  species. 

*  It  should  seem  from  these  facts,'  contmues  the  Pro- 
fessor, '  that  in  the  economy  of  submarine  life  the  great 
family  of  carnivorous  trachelipods  performed  the  same 
necessary  office  during  the  tertiarv  period  which  is  allotted 
to  them  in  the  present  ocean.  We  have  further  evidence 
to  show  that  in  times  anterior  to  and  during  the  deposi- 


tion of  the  chalk  the  same  important  functions  were  con- 
signed to  other  carnivorous  mollusks,  viz.  the  Testaceous 
Cephalopods,  consisting  of  the  chambered  shells  of  Nautili 
and  Ammonites,  and  many  kindred  extinct  genera  of  pel}  - 
thalamous  shells  of  extraordinary  beauty.  The  moUuscoi.s 
inhabitants  of  all*  these  chambered  shells  probably  pos- 
sessed the  voracious  habits  of  the  modem  cuttle-fish,  and, 
by  feeding,  like  them,  upon  young  testacea  and  Crustacea, 
restricted  the  excessive  increase  of  animal  life  at  the 
bottom  of  the  more  antient  seas.  Their  sudden  and  nearly 
total  disappearance  at  the  commencement  of  the  tertiar}^ 
era  would  nave  caused  a  blank  in  the  "  police  of  nature," 
allowing  the  herbivorous  tribes  to  increase  to  an  excess 
that  would  ultimately  have  been  destructive  of  marine 
vegetation,  as  well  as  of  themselves,  had  they  not  been 
replaced  by  a  different  order  of  carnivorous  creatures, 
destined  to  perform  in  another  manner  the  office  which 
the  inhabitants  of  Ammonites  and  various  extinct  genera 
of  chambered  shells  then  ceased  to  discharge.  From  that 
time  onwards  we  have  evidence  of  the  abundance  of  car- 
nivorous Trachelipods,  and  we  see  good  reason  to  adopt 
the  conclusion  of  Mr.  Dillwyn,  that  **  in  the  formations 
above  the  chalk  the  vast  and  sudden  decrease  of  one  pre- 
daceous  tribe  has  been  provided  for  by  the  creation  of  many 
new  genera  and  species  possessed  of  similar  appetencies, 
and  yet  formed  for  obtaining  their  prey  by  habits  entirely 
different  from  those  of  the  Cephalopods." ' 

TRACHEOTOIVIY  is  the  operation  of  cutting  into  the 
trachea.  It  is  sometimes  also  called  Bronchotomy ;  and 
a  similar  operation  on  the  lower  part  of  the  larynx  is 
named  Laryngotomy.  The  anatomy  of  the  parts  princi- 
pally concerned  in  these  operations  will  be  found  in  the 
articles  Larynx  and  Respiration. 

Tracheotomy  may  be  performed  for  several  purpose^: 
as,  to  form  an  aperture  either  for  the  admission  of  air  into 
the  lungs,  when  the  larynx,  fauces,  or  upper  parts  of  the 
air-passages  are  obstructed,  or  for  the  extraction  of  forei£:n 
bodies  from  the  adjacent  parts  of  the  air-passages,  or  tor 
the  facility  of  inflating  the  lungs  in  suspended  animation. 
In  the  first  view  it  may  be  necessary  m  many  diseases ; 
such  as  croup,  acute  laryngitis,  oedema  of  the  glottis,  severe 
cases  of  quinsy,  tumours  and  other  growths  in  the  lar^'nx 
or  pressing  on  it ;  in  all  of  which  the  aperture  through  the 
glottis  is  frequently  closed,  not  merely  by  the  swelling  oi 
the  membranes  around  it,  or  the  enlargement  of  the  adja- 
cent parts,  but  by  the  spasmodic  and  fixed  contraction  of 
the  muscles  whose  office  it  is  to  approximate  the  vocal 
ligaments.  The  relief  afforded  by  the  operation  is  of\en 
instantaneous,  and,  for  a  time,  complete ;  out  its  uJtimate 
results  are  less  certain,  for  though  it  may  be  sufficient  to 
prevent  the  impending  suffocation,  it  has  no  influence  iu 
arresting  the  onginal  disease.  On  the  conti*ary,  the  opera- 
tion itself  is  not  without  danger ;  and  that,  both  from  the 
accidents  that  may  occur  in  its  performance,  and  from  it.-. 
subsequent  effects:  and  therefore,  although  no  general 
rule  can  be  laid  down,  its  performance  should  not  be  un- 
dertaken unadvisedly,  nor  in  any  cases  in  which  it  is  not 
absolutely  and  almost  immediately  necessary  for  the  pre- 
servation of  life. 

In  its  performance  a  vertical  incision  is  first  made  in 
the  median  line  of  the  throat,  either  below  the  thyroid 
gland,  or  more  or  less  above  it,  according  to  the  circum- 
stances of  the  case  and  the  object  to  be  accomplislied. 
The  dissection  must  then  be  continued  carefully  onwanis 
in  the  same  direction,  pushing  aside  the  stcmo-h}oid 
muscles,  and  whatever  vessels  lie  in  or  near  the  middle 
line,  till  the  trachea  is  completely  exposed.  When  the 
hemorrhage  has  ceased,  or  is  but  slight,  the  trachea  must 
be  opened,  first  by  a  vertical  incision,  and  then  by  re- 
moving portions  of  one  or  more  of  its  rings,  according  to 
the  size  of  the  aperture  that  is  required.  Through  the 
opening  a  short  silver  canula  must  be  introduced,  and,  as 
olten  as  is  rendered  necessary  by  mucus  accumulating:  in 
it,  must  be  removed,  cleaned,  and  again  introduced.  The 
means  to  be  subsequently  adopted  must  vary  with  the  cir- 
cumstances of  each  case :  if  the  obstruction  is  removed, 
the  wound  in  the  trachea  may  be  healed,  but  if  not,  the 
canula  must  be  worn  for  the  rest  of  life.  If  the  operation 
were  performed  for  the  removal  of  a  foreign  body,  or  for 
the  inflation  of  the  lungs,  no  canula  need  be  introduced, 
but  the  wound  should  be  closed  as  soon  as  the  main  object 
is  attained. 

TRAOHENCHVMA.    [Tissuks,  Vtoktable.] 
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TRACHYTE,*  the  name  of  a  pyrogenous  rock,  ex- 
tremely abundant  among  the  products  of  modem  volcanoes, 
and  composinjs:  whole  mountains  in  countries  where 
igneous  action  is  very  slightly  or  not  at  all  perceived.  It 
is  essentially  a  felspathic  rock,  and  amongst  other  pecu- 
liarities often  contains  cracked  crystals  of  felspar.  It  is 
porphyritic  (including  large  crystals  of  felspar)  in  the 
Siebengebirge,  granular  or  earthy.  Mr.  Scrope  {Journal 
of  Science  J  vol.  xxi.)  has  given  a  convenient  sjmopsis  of 
the  principal  varieties  of  Trachyte,  distinguishing  them  by 
the  nature  of  their  composition. 

A.  Compound  trachyte,  with  mica,  hornblende,  or  au- 

gite,  and  grains  of  titaniferous  iron.  « 

B.  Simple  trachyte,  containinj^  only  felspar. 

C.  Quartziferous  trachyte,  with    numerous  crystals  of 

c|uartz. 

D.  Siliceous  trachyte,  more  than  usually  quartzose. 
The  equivalent  rocks  among  old  Plutonic  or  trappean 

masses  are  those  which  have  principally  a  felspathic  con- 
stitution, as  the  porphyritic  roclfr  of  Drumadoon  in  Arran, 
the  *  claystone '  of  the  Pentland  hills,  the  •  Elvans'  of  Corn- 
wall and  Cumberiand.  The  term  trachyte  is  from  the 
Greek  trachys  (rpaxvc),  *  rough,'  expressing  the  *  feel '  of 
this  volcanic  rock.  rVoLCANO.]   (Daubeny,  On  Volcanoes.) 

TRACHYTELLA,  a  genus  of  plants  of  the  natural 
family  of  Dilleniacese,  so  named  from  rpoxwrijc,  roughness, 
because  the  leaves  are  remarkable  for  their  asperity.  The 
genus  belongs  to  the  tribe  Delimacese,  of  the  above  family, 
by  having  the  sepals  and  petals  from  4  to  5,  numer- 
ous stamens,  and  1  or  2  baccate  many-seeded  carpels. 
The  known  species  are  only  two  in  number,  natives  of 
China  and  Cochin-China,  climbing  in  habit,  with  racemes 
of  white  flowers.  The  leaves  of  T.  Actsea  have  so  very 
rough  a  surface,  that  they  are  employed  in  Canton  f<n 
polishing  both  wood  and  metal. 

TRACTION,  in  Mechanics,  is  the  act  of  drawing  a  body 
along  a  plane,  usually  by  the  power  of  men,  ammals,  or 
steam ;  as  when  a  vessel  is  towed  on  the  surface  of  water 
or  a  carriage  moved  upon  a  road.  The  power  exerted  in 
order  to  produce  the  effect  is  called  the  force  of  traction. 

Numerous  experiments  have  been  made  for  the  purpose 
of  ascertaining  tiie  value  of  a  force  so  exerted ;  and  when 
men  are  employed  to  draw  laden  boats  on  canals,  it  is 
found  that  it  the  work  be  continued  for  several  days  suc- 
cessively, of  eight  hours  each,  the  force  of  traction  is  equi- 
valent to  a  weight  of  31J  lbs.,  moved  at  the  rate  of  two 
feet  per  second,  or  IJ  mile  per  hour  (it  being  understood  that 
such  weight  is  imagined  to  be  raised  vertically  by  means 
of  a  rope  passing  over  a  pulley,  and  drawn  in  a  horizontal 
direction).  The  force  of  traction  exerted  when,  without 
moving  from  his  place,  a  man  pulls  horizontally  against  a 
weight  so  suspended,  is  estimated  at  70  lbs.  The  action  of 
a  horse  in  drawing  a  vessel  on  a  canal  is  said  to  be  equiva- 
lent to  a  weight  of  180  lbs.  raised  Vertically,  as  above  sup- 
posed, with  a  velocity  of  3§  feet  per  second,  or  21  miles 
per  hour ;  but  this  estimate  has  been  considered  too  high ; 
and  from  experiments  which  have  been  made  on  the 
power  of  horses  in  waggons,  carts,  and  coaches,  on  level 
ground,  it  is  found  that  the  force  of  traction  exerted  by  a 
stout  horse  is  equivalent  to  80  lbs.  raised  at  the  rate  of 
4|  feet  per  second,  or  3  miles  per  hour.  Mr.  Tredgold 
considers  that  a  horse  exerts  a  force  of  traction  expressed 
by  125  lbs.  raised  at  the  rate  of  3J  feet  per  second,  or 
2.J  miles  per  hour.  A  man  or  a  horse  can  however  double 
his  power  of  traction  for  a  few  minutes  without  being  in- 
jured by  the  exertion ;  and  when  the  caniage  is  in  motion, 
so  that  the  friction  on  the  ground  is  alone  to  be  overcome, 
a  horse  can  draw,  during  a  short  time,  on  a  level  road,  a 
weii::ht  exceeding  150oTbs. 

The  force  of  tnvction  is  found  to  vary  nearly  with  the 
term  (m'— r)*,  where  w  is  the  greatest  walking  velocity  of  a 
man  or  horse  when  unresisted  (6  feet  per  second,  or  4  miles 

Eer  hour,  for  a  man ;  and  10  feet  per  second,  or  G|  miles  per 
our,  for  a  horse),  and  v  is  the  velocity  with  which  the 
vessel  or  carriage  is  moved.  From  theoretical  considera- 
tions it  has  been  determined  that  the  greatest  effect  is 
produced  when  the  velocity  of  the  object  moved  is  one- 
third  of  that  with  which  the  man  or  animal  can  walk  when 
unresisted. 

If  a  wheel-carriage  were  situated  on  a  level  plane  which 
opposed  no  resistance,  it  is  evident  that,  whatever  were  the 
diameter  of  the  wheels,  the  smallest  conceivable  power  of 
traction  applied  to  the  axle  would  suffice  to  put  the  car- 


riage m  motion.  But  when  a  wheel  in  moving  meets  with 
an  obstacle  on  the  ground,  that  obstacle  is  pressed  at  the 
point  of  contact  by  a  force  acting  in  the  direction  of  a  line 
drawn  to  it  from  tne  centre  of  the  wheel,  and  arising  from 
that  part  of  the  weight  which  is  supported  by  the  wheel, 
togretner  with  the  force  of  traction ;  tnerefore  by  the  'reso- 
lution of  forces,'  the  ratio  between  the  resistance  which  is 
to  be  overcome  by  the  moving-power  and  the  weight  on 
the  wheel  will  become  less  as  the  diameter  of  the  wheel 
is  increased:  also  the  most  advantageous  direction  in 
which  the  force  of  traction  can  be  exerted  is  perpendiculai* 
to  the  line  of  pressure  drawn  from  the  centre  of  the  wheel 
to  the  obstacle.  But  the  height  of  the  wheels  cannot  ex- 
ceed certdn  limits  depending  on  the  use  to  which  the  car- 
riage is  applied  ;  and  when  the  latter  has  four  wheels,  the 
height  of  those  which  are  in  front  must  be  such  only  as 
will  allow  it  to  be  turned  round  within  a  given  space  ;  also, 
when  a  horse  is  employed  -to  move  a  carriage,  attention 
must  be  paid  to  the  conditions  under  whiqh  his  power  may 
be  advantageously  exerted. 

It  was  first  observed  by  M.  Deparcieux,  and  published 
in  the  *  Memoires  de  I'Acad^mie  des  Sciences,*  1760,  that 
horses  draw  heavy  loads  rather  by  their  weight  than  by 
their  muscular  force.  Dr.  (Sir  David)  Brewster  has  also 
remarked  that  when  the  resistance  is  great  a  horee  Hits 
both  its  fore-feet  from  the  ground ;  then,  using  his  hinder- 
feet  as  a  fulcrum,  he  allows  his  body  to  descend  by  its 
weight,  and  thus  overcomes  the  obstacle  :  and  it  may  be 
added  that  when  this  action  takes  place  with  a  two-wheeled 
carriage,  if  the  loading  is  disposed  so  that  some  portion  of 
it  may  press  on  the  horse's  back  the  effect  of  the  animal's 
weight  will  thereby  be  increased.  Now  if  the  traces,  or 
the  shafts  of  the  caniage,  were  attached  to  the  horse's 
collar  near  his  centre  of  gravity,  a  line  imagined  to  be 
drawn  from  the  latter  point  to  his  hinder-feet  may  repre- 
sent his  weight,  and  a  line  drawn  perpendicularly  from  his 
feet  upon  a  plane  passing  through  the  traces  or  shafts  may 
represent  the  lever  of  resistance :  but  while  the  former  line 
remains  the  same,  this  lever  becomes  less  as  the  plane  of 
traction  (that  of  the  traces  or  shafts)  inclines  more  upwards 
from  the  wheel ;  and  therefore,  in  order  that  the  power  of 
the  horse  may  be  advantageously  applied,  the  diameter  of 
the  wheel  should  be  as  small  as  is  consistent  with  other 
circumstances. 

Experiments  have  shown  that  when  the  angle  of  trac- 
tion, as  it  is  called,  that  is,  the  angle  which  the  piano  of 
the  traces  makes  with  the  road  on  which  the  carriage  is 
moving,  is  15  or  16  degrees,  a  horse  pulls  with  good  effect ; 
and  the  height  of  the  points  at  which  the  traces  are 
attached  to  a  horse's  collar  being  about  4  feet  6  inches 
from  the  ground,  it  follows  that,  m  order  to  obtain  this  in- 
clination, the  lower  extremities  of  the  traces  or  shafts 
should  be  2  feet  3  inches  from  the  ground.  In  general 
however,  in  two-wheeled  carriages,  the  height  of  these  ex- 
tremities is  about  3  feet. 

As  an  example  of  the  force  of  traction  exerted  by  steam, 
it  may  be  stated  that  on  a  level  line  of  railway,  an  engine 
with  an  11-inch  cylinder,  and  having  an  effective  pressure 
of  50  lbs.  per  square  inch  in  the  boiler,  drew  50  tons  at 
the  rate  of  30  miles  per  hour,  working  10  hours  daily ;  and 
that  the  same  engine,  with  an  equal  pressure  in  the  boiler, 
drew  160  tons  at  the  rate  of  15J  miles  per  hour.  (Pambour 
On  Locomotive  Engines.) 

TRACTRIX,  or  TRACTTORY,  the  name  given  to  a 
curve  described  by  a  heavy  point  attached  to  a  string,  the 
other  end  of  which  is  movea  along  a  given  straight  line  or 
cur\'e.  For  some  account  of  this  curve,  which  is  of  no  in- 
terest except  as  a  mathematical  exercise,  See  Peacock's 
Examples,  page  174. 

TRADE,  BOARD  OF.  The  department  of  the  English 
government  popularly  known  uncler  this  title  is  a  com- 
mittee of  the  Privy  Council,  and  its  proper  designation, 
which  correctly  defines  its  principal  functions,  is-*  The 
Lords  of  the  Committee  appointed  for  the  consideration  of 
all  matters  relating  to  Trade  and  Foreign  Plantations.'  This 
department  is  practically  under  the  direction  of  a  presi- 
dent and  vice-president,  the  other  members  of  the  Board 
or  Committee  are, — the  Lord  Chancellor,  the  Archbishop 
of  Canterbuiy,  the  First  Lord  of  the  Treasurjs  the  Three 
Principal  Secretaries  of  State,  the  Chancellor  of  the  Ex- 
chequer, the  Speaker  of  the  House  of  Commons,  the  Chan- 
cellor of  the  Duchy  of  Lancaster,  the  Paymaster  of  the 
Forces,  the  Treasurer  of  the  Navy,  the  Master  of  the  Mint, 
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and  such  officers  of  state  in  Ireland  as  are  privy  councillors 
in  England ;  but  those  functionaries  do  riot  ordinarily  in- 
terfere with  or  assist  at  the  deliberations  of  the  president 
and  vice-president.  The  clerks  of  the  council  are,  ex- 
officio,  secretaries  of  the  Bfiard  of  TVade,  but  that  duty  is 
performed  by  two  joint-assistant  secretaries. 

The  president  and  vice-president  of  the  Board  of  Trade 
exercise,  in  effect,  the  duties,  which  in  other  countries  are 
performed  by  the  minister  of  commerce.  Their  office  is 
not  indeed  executive,  but  rather  consultative,  the  orders 
rendered  necessary  by  their  decisions  being  given  by  the 
Lords  of  the  Treasury  or  by  the  secretary  of  state,  as  the 
case  may  require.  A  great  part  of  the  business  connected 
with  the  government  of  the  colonies,  which  used  formerly 
to  be  transacted  in  this  department,  has  of  late  years  been 
transferred  to  the  secretary  of  state  for  the  colonial  depart- 
ment, but  all  laws  passed  by  colonial  legislatures  must 
receive  the  formal  sanction  of  the  Board  of  Trade  before 
they  are  assented  to  by  the  crown. 

Besides  the  matters  of  government  connected  with  com- 
merce which  are  brought  under  the  consideration  of  the 
Board  of  Trade  by  direct  application  from  merchants  or 
other  parties  interested,  all  questions  of  that  character 
which  come  before  the  executive  branches  of  the  govern- 
ment should  be  referred  to  the  Board  for  its  opinion.  In 
addition  to  this  the  le^slature  has  provided  that  its  sanc- 
tion shall  be  required  m  order  to  legalise  the  exportation 
of  machinery,  and  recently  it  has  placed  under  its  control 
the  regulation  of  all  the  railways  in  the  kingdom,  so  far  as 
the  management  of  the  same  may  involve  the  safety  of  the 
public.  The  department  for  receiving  returns  of  the  prices 
of  com  within  the  kingdom  and  for  declaring  thereupon 
the  rate  of  duty  chargeable  upon  foreign  grain  imported, 
is  likewise  attached  to  the  Board  of  Trade,  and  in  1832  a 
department  was  newly  created  under  the  control  of  the 
president  and  vice-president,  for  collecting  and  arranging 
statistical  information,  with  a  view  to  its  presentation  to 
parliament. 

TRADE- WINDS  is  the  term  used  by  seamen  to  indicate 
the  perpetual  or  constant  winds,  because  they  promote 
more  than  any  other  circumstance  navigation  and  trade. 
These  perpetual  or  trade  winds  occur  in  all  open  seas  on 
both  sides  of  the  equator,  and  to  the  distance  of  about 
30  degrees  north  and  south  of  it.  They  were  not  known 
to  the  antients,  and  seem  to  have  been  unknown  even  to 
modern  seamen  up  to  the  time  of  Columbus.  Though 
before  his  time  Portuguese  navigators  had  proceeded  as 
far  as  the  Cape  of  Good  Hope,  they  had  not  ventured  to 
any  great  distance  from  the  coast  of  Africa,  and  conse- 
quently they  had  nqt  entered  the  regions  where  the  trade- 
wides  blow.  Columbus  however,  who  had  passed  some 
time  at  the  Canaries,  to  which  the  trade-winds  extend  in 
summer,  seems  to  have  conceived  a  just  idea  of  their  ex- 
tent. On  his  first  voyage,  after  leaving  the  Canaries,  his 
crew  were  greatly  alarmed  at  finding  that  the  wind  always 
blew  from  the  north-east  and  east,  and  feared  that  they 
would  be  prevented  by  it  from  returning  to  their  native 
country.  Columbus  did  not  participate  in  tiheir  fears, 
and  on  his  return  from  the  newly  discovered  islands 
his  track  was  north  of  the  trade-winds,  in  the  region  of 
the  variable  winds.  After  the  time  of  Columbus,  Euro- 
pean navigation  extended  rapidly  in  the  Atlantic  and  In- 
dian oceans,  and  the  trade-winds  became  generally 
known.  It  does  not  however  appear  that  any  attempt  to 
explain  this  phenomenon  was  made  before  the  time  of 
Galileo,  who,  m  adopting  the  system  of  Coperpicus  and  the 
revolution  of  the  earth  round  its  axis,  thought  he  found 
some  confirmation  of  this  opinion  in  the  trade-winds, 
which,  as  he  conjectured,  owed  their  origin  to  the  revolu- 
tion of  the  earth  and  to  the  circumstance  that  the  atmo- 
sphere, though  it  participated  in  that  motion,  could  not 
follow  with  equal  speed  the  motion  of  the  dense  parts  of 
our  planet,  and  that  a  motion  in  the  air  was  thus  produced 
which  was  contrary  to  that  of  the  earth  round  its  axis,  or 
from  east  to  west.  The  strongest  proof  in  favour  of  this 
hypothesis  was  the  circumstance  that  the  trade-winds 
occur  only  in  the  lower  latitudes,  where  the  surface  of  the 
earth  in  its  revolution  round  its  axis  has  to  make  a  large 
circle  in  twenty-four  hours,  and  consequently  must  move 
with  a  greater  degree  of  rapidity  than  in  the  higher  lati- 
tudes. The  opinion  of  GraliJeo  was  generally  adopted  up 
to  1686,  when  Halley's  hypothesis  was  published  in  the 

Philosophical  Transactions,*    Halley  had  collected  more 


extenriye  information  respecting  these  Grinds,  and  aoon 
discovered  several  facts,  which  were  incompatible  with 
the  opinion  of  Galileo.  The  twa  most  decisive  were, 
that  there  are  no  trade-winds  near  the  equator,  where  tlie 
diurnal  motion  of  the  earth  is  greatest,  and  that  the  trade- 
winds  change  their  position  according  to  the  seasons,  which 
could  not  take  place  if  they  were  only  the  effect  of  the 
rotation  of  the  earth. 

The  facts  respecting  the  trade-winds,  which  had  been 
collected  by  Halley,  have  not  been  materially  increased  in 
number  since  his  time,  but  they  have  been  exactljr  deter- 
mined.   The  trade-winds  are  met  with  on  both  aides   oi 
the  equator.     The  mean  boundary-line  of  the  region  in 
which    they  blow,   and   beyond   which  variable   windb 
prevail,  is   about   28°   lat.   in  the  eastern  parts  of  the 
ocean,  but  in  the  western  parts  this  line  is  generally  two 
or  three  degrees  farther  north  and  south.    To  the  north 
of  the  equator  they  blow  in  the  eastern  parts  of  the 
ocean  ii*om  the  north-east,  seldom  from    the   eastTrard 
of  east-north-east,  or  from  the  northward  of  north-north- 
east.     In  proceeding    farther  west  they  become  more 
easterly,  and  often  they  blow  from  due  east,  and  sometimes 
from  the  south  of  east,  but  generally  they  are  one  or  two 
points  north  of  east.    To  the  south  of  the  equator  the  trade- 
winds  in  the  eastern  parts  of  the  ocean  blow  from  south- 
east, and  usually  between  south-east  and  east,  but  they  also 
decline  more  to  due  east  in  reaching  the  western  portion 
of  the  ocean.    They  do  not  occur  m  the  vicinity  of  the 
continents,  but  are  chiefly  separated  from  them  by  a  tract 
of  sea  in  which  either  periodical  or  variable  winds  prevail. 
Tlie  trade-winds  therefore  are  only  experienced  when  we 
are  well  out  from  the  land  in  the  open  sea.  The  wind  blows 
with  less  force  and  steadiness  in  the  eastern  than  in  the 
w'estem  portion  of  the  ocean.    It  is  also  stronger  and  more 
constant  in  the  hemisphere  where  the  sun  is  not,  than  in 
that  which  is  exposed  to  its  perpendicular  rays;   in  the 
latter  however  it  is  more  easterly  than  in  the  former.    The 
region  in  which  the  trade-winds  occur  is  distinguished  by 
an  almost  continual  serenity  and  fair  weather.  'Though  the 
trade-winds  of  the  northern  and  southern  hemisphere  blovr 
in  an  oblique  direction  towards  one  another,  they  do  not 
meet  in  general,  but  are  divided  by  a  tract  of  sea  in  which 
calms  frequently  prevail,  and  also  variable  li^ht  winds, 
mostly  from  the  west^  are  met  with.    This  region  of  the 
calms  is  distinguished  by  a  thick  foggy  air,  and  frequent 
rains  of  short  duration  attended  by  thunder  and  lightning. 
The  region  of  calms  which  separates  the  north-east  trade- 
winds  from  the  south-eastern,  and  which  usually  occupies 
a  width  of  four  or  five  degrees  of  latitude,  is  not  aJways 
found  at  the  same  part  of  the  ocean,  but  advances  farther 
north  when  the  sun  has  a  northern  declination,  and  farther 
south  when  it  is  in  the  southern  hemisphere.    The  same 
is  observed  respecting  the  winds  themselves.    Though  the 
mean  boundary-line  of  the  trade-winds  is  28**  of   lat.  in 
the  eastem  parts  of  the  ocean,  it  extends  two,  three,  and 
even  four  degrees  farther  north  when  the  sun  approaches 
the  northern  tropic,  and  about  the  same  distance  farther 
southward  when  the  sun  is  near  its  greatest  southern  decli- 
nation.   It  sometimes  happens  that  a  north-eastern  wind 
occurs  as  far  north  as  40°  in  the  Atlantic,   along  the 
southern  coasts  of  Spain  and  Portugal,  but  as  this  is  seldom 
the  case,  it  is  supposed  that  such  a  wind  cannot  be  con- 
sidered as  a  trade-wind,  but  only  as  one  of  the  variabie 
winds  which  prevail  to  the  north  and  south  of  the  trade- 
winds.    There  are  also  a  few  instances  on  record  in  which 
the  north-east  and  south-east  trade-winds  have  not  been 
found  separated  by  a  region  of  calms,  but  in  which  a 
vessel,  with  the  intervention  of  a  calm  of  short  duration, 
haspassed  from  one  trade-wind  into  the  other. 

The  theory  of  Halley  rests  on  the  well  established  prin- 
ciple that  wind  is  only  a  current  of  air  or  a  part  of  our 
atmosphere  in  a  state  of  more  or  less  rapid  motion,  and 
that  its  principal  cause  is  a  partial  or  local  rarefaction  of 
the  air  by  heat.  When  the  air  is  heated,  it  becomes  speci- 
fically lighter,  and  in  this  state '  ascends :  the  less  rarified 
or  colder  air  rushes  into  its  place  to  restore  the  equilibrium, 
and  thus  forms  a  current  of  air,  or  what  is  properly  called 
a  wind.  The  rarefaction  produced  in  our  atmosphere  by 
the  apparent  diurnal  progress  of  the  sun  is  the  origin  of 
the  trade-winds.  It  appears  that  the  heat  caused  by  the 
sun  in  the  air  is  strong  enough  to  produce  this  rarefaction  to 
an  extent  of  about  60  degrees  of  latitude,  as  the  trade-winds, 
including  the  region  of  calms,  extend  over  nearly  such  a 
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portion  of  the  globe.  In  this  immense  space  the  rarefied 
air  is  replaced  by  the  colder  and  denser  air  which  rests 
over  the  region  contiguous  to  the  region  of  the  trade-winds, 
and  this  transposition  of  air  is  the  trade-wind.  As  the 
difference  of  the  density,  of  the  two  currents  of  air  which 
come  in  contact  is  not  great,  the  wind  is  of  moderate  force. 
If  the  wind  could  move  with  a  degree  of  velocity  equal  to 
the  progress  of  the  sun,  it  would  blow  from  the  north  on 
the  north  of  the  places  which  are  under  the  influence  of 
the  perpendicular  rays  of  the  sun,  and  ih)m  the  south  on 
the  southern  side  of  such  places.  But  the  velocity  of 
the  wind  is  infinitely  lees  than  that  of  the  earth.  Hence  it 
follows  that  the  wind  has  hardly  taken  the  direction  which 
is  imparted  to  it  by  the  rawfaction  of  one  place,  when  the 
place  of  the  greatest  rarefaction  has  already  changed,  having 
proceeded  farther  west.  This  makes  the  direction  of  the 
wind  decline  to  the  place  of  greater  rarefaction,  and  thus 
the  northern  wind  is  converted  into  a  north-eastern  and  the 
southern  into  a  south-eastern  wind.  If  we  further  con- 
sider that  this  process  in  the  atmosphere  is  rapidly  extend- 
ing westward  when  not  interrupted  by  the  intervention  of 
high  land,  we  easily  conceive  that  the  quick  progress  of 
the  rarefaction  towards  the  west  must  insensibly  influence 
still  more  the  direction  of  the  wind,  and  hence  it  is  found 
that  in  the  western  portions  of  the  ocean  and  also  near  the 
equator  the  trade-winds  blow  nearly  from  due  east. 

The  trade-winds,  both  in  their  direction  and  limits,  in- 
cline towards  the  sun,  or  place  of  greatest  rarefaction ;  that 
is,  when  the  sun  is  near  the  northern  tropic,  or  returning 
from  it,  having  heated  the  northern  hemisphere,  the  south- 
east trade-wind  declines  farther  from  the  east  point  than  in 
the  opposite  season,  and  blows  with  strength  towards  the 
place  of  greatest  rarefaction ;  and  its  northern  limits  reach 
nearly  to,  and  in  some  places  beyond,  the  equator.  The 
north-east  trade-wind  at  the  same  time  inclines  nearer  to 
the  east  point  than  in  the  other  season,  blowing  with  less 
strength,  and  becoming  contracted  in  its  southern  limits, 
which  then  recede  several  degrees,  sometimes  14  or  15  to 
the  north  of  the  equator.  In  the  opposite  season,  when 
the  southern  hemisphere  is  greatly  heated  by  the  sun,  the 
north-east  trade-wind  blows  stronger,  declines  farther  from 
the  east  point,  and  approaches  nearer  the  equator :  the 
strength  of  the  south-east  trade-wind  at  the  same  time  is 
considerably  diminished  by  the  influence  of  the  sun,  and 
approaches  some  points  nearer  to  the  east  point. 

Thus  all  the  pnenomena  of  the  trade-winds  are  satis- 
factorily explained  by  the  theory  of  Halley,  with  the  ex- 
ception of  the  region  of  calms.  No  satisfactory  explanation 
has  been  offered  fbr  this  phenomenon.  Kiimtz,  in  his 
*  Manuel  of  Meteorology,'  contents  himself  with  saying, 
'  In  the  space  between  the  two  trade-winds  the  air  is 
heated  to  the  highest  degree.  There  the  ascending  cur- 
rents of  air  are  uie  most  rapid ;  and  by  this  quick  ascent 
the  velocity  of  the  wind  blowing  along  the  surface  of  the 
sea  is  greatly  diminished.  Beddea  it  would  seem  that  the 
upper  and  lower  current  of  the  air  come  into  contact  with 
one  another  at  a  comparatively  small  elevation  above  the 
surface  of  the  globe.  These  two  circumstances  appear  to 
be  the  reason  why  no  regular  winds  are  met  with  within 
the  region  of  the  calms.' 

This  explanation  of  Kamts,  the  value  of  which  we  do 
not  venture  to  determine,  refers  to  a  principle  of  the  theory 
of  HallejT  which  has  not  yet  been  mentioned.  According 
to  this  principle  the  heated  and  rarefied  air  rises  above 
the  more  dense  portion  of  the  atmosphere ;  and  when  arrived 
at  a  certain  elevation  above  the  surface  of  the  globe,  it  is 
condensed  by  the  cold,  tmt  being  unable  to  return  to  its 
former  place,  which  has  been  occupied  by  a  colder  air 
from  another  place,  it  flows  towards  the  poles,  or  rather 
towards  those  parts  which  have  supplied  the  air  to  the 
rarefied  places.  This  expanse  of  the  upper  air  takes  a  direc- 
tion opposite  to  that  of  the  trade-winds,  namely,  to  the 
north-west,  fVom  which  quarter  the  greater  part  of  the  air 
had  been  derived,  which  occupied  its  place  within  the  trade- 
winds  :  thus  two  currents  of  air  are  found  within  the  hmits  of 
the  trade-winds,  of  which  the  lower  runs  to  the  south-west 
north  of  the  equator,  and  to  the  north-west  south  of  it,  and  tbe 
upper  in  the  opposite  direction.  In  this  manner  a  kind  of 
atmospherical  circulation  is  fbrmed,  which  is  admirably 
adapted  for  the  preservation  of  animaJ  life.  The  existence 
of  this  counter-current  of  air  in  the  upper  regions  had  only 
been  inferred  firom  the  thewy,  and  nothing  oould  be  ad- 
duced to  prove  it,  except  that  within  the  Uade-winds  the 
clouds,  wmch  rarely  make  their  appearance  in  this  region, 


generally  take  a  direction  which  corresponds  to  that  of  the 
supposed  current  of  air.  But  in  1812  an  event  took  place 
which  was  rathei*  more  decisive  in  favour  of  the  theory. 
In  the  eruption  of  the  volcano  of  St.  Vincent,  considerable 
quantities  of  ashes  and  other  volcanic  matter  descended 
on  and  spread  over  the  island  of  Barbadoes.  This  event 
certainly  excited  a  high  degree  of  surprise,  as  in  this  part  of 
the  Columbian  Sea  the  trade-wind  always  blows  with  a  con- 
siderable force,  so  that  vessels  sailing  ixom  St.  Vincent  to 
Barbadoes  are  obliged  to  make  a  circuitous  course  of  some 
hundred  miles  to  reach  the  place  of  their  destination.  It 
can  hardly  be  questioned  that  the  volcanic  matter  was 
raised  by  the  eruption  of  the  volcano  to  such  an  elevation 
that  it  reached  the  counter-current,  which,  blowing  from 
the  west,  carried  it  to  Barbadoes.  Humboldt  adduces  also 
in  support  of  the  theory  the  strong  south-western  wind 
which  he  experienced  at  the  top  of  Uie  Peak  of  Teneriffe, 
whilst  all  the  other  parts  of  the  islands  were  under  the 
sway  of  the  trade-wind ;  and  this  observation  is  also  con- 
firmed by  Gla3s,  who,  in  his  *  History  of  the  Canary  Islands,' 
states  that  during  the  trade-winds  the  most  elevated  parts 
of  those  islands  experience  a  continual  westerly  wind, 
which  blows  with  considerable  force.  Lastiy,  we  mi^ 
adduce  in  corroboration  of  the  theory  the  instantaneous 
change  of  wind  which  is  frequently  experienced  when  the 
limits  of  the  trade-winds  are  passed. 

It  has  been  already  observed  that  the  boundary  of  the 
trade-winds  towards  the  nearest  pole  does  not  alwav  occur 
in  the  same  part  of  the  ocean,  but  changes  with  the  sea- 
sons. The  difference  is  considerable.  At  the  greatest 
southern  declination  of  the  sun,  in  December  and  January, 
the  northern  boundary  of  the  north-east  trade-wind  of  the 
Atlantic  occurs  to  the  south  of  25"  N.  lat.,  whilst  in  the 
opposite  season,  from  June  to  September,  it  occurs  about 
33*1  N.  lat.  Thus  we  find  a  tract  of  sea,  seven  degrees  of 
latitude  in  width,  which  is  alternately  exposed  to  the  sway 
of  the  trade-winds  and  of  variable  winds,  and  nearly  in  the 
middle  of  tliia  tract  the  Canaries  are  situated.  These 
islands  therefore  are  within  the  trade-winds  for  six  months, 
and  for  the  remainder  of  the  year  without  them.  Von 
Buoh,  in  his  description  of  these  islands,  has  given  an 
account  of  the  regular  manner  in  which  the  trade-wind 
advances  towards  uie  north,  with  the  progress  of  the  sun  in 
the  northern  hemisphere,  and  in  whicn  it  recedes  when  the 
sun  passes  the  equator  on  its  return  to  the  southern  hemi- 
sphere, observing  that  the  south-western  wind,  which  is 
always  found  in  the  upper  regions  of  the  atmosphere 
above  the  trade-winds,  does  not  make  its  appearance  on 
the  south,  as  may  be  inferred  from  the  direction  in  which 
it  flows,  but  is  first  experienced  at  Madeira,  whence  it 
gradually  advances  to  leneriffe  and  the  other  Canaries, 
whilst  this  south-western  wind  advances  f^-om  north  to 
south,  it  also  descends  by  degrees  from  the  upper  to  the 
lower  regions,  and  to  the  surface  of  the  globe.  On  Tene- 
riffe this  takes  jflaoe  in  October,  when  the  south-west  wind 
is  experienced  on  all  mountains  0000  feet  high,  but  generally 
one  week  passes,  and  sometimes  several  weeks,  before  the 
south-western  wind  sinks  to  the  level  of  the  sea. 

The  trade-winds  are  onlv  met  wiUi  on  the  sea ;  but  in 
some  countries  of  the  glooe  between  the  tropica,  or  near 
them,  re^ar  and  constant  easterly  winds  occur,  which  may 
^we  their  origin  to  the  aame  cause.  These  winds  only 
occur  in  extensive  level  plains,  where  there  is  nothing  to 
break  their  force  or  to  change  their  direction ;  for  if  the 
wind  comes  in  contact  with  high  |  land  or  mountains, 
its  regular  progress  is  obstructed.  But  over  a  con- 
siderable tract  of  low  level  land  the  wind  passes  with- 
out being  much  changed  in  its  direction  and  velocity, 
particularly  if  the  land  be  barren  and  destitute  of  moisture. 
In  the  Sahel,  or  western  part  of  the  Sahara,  an  easterly 
wind  blowa  all  the  year  round  with  ^eat  force,  but  in  the 
eastern  district  of  the  Great  Desert  it  is  leas  constant  and 
less  violent,  so  that  in  all  respects  it  may  be  compared 
with  a  trade-wind.  An  easterly  wind  is  also  always  found 
on  the  plain  drained  by  the  Amazonas ;  and  by  its  assist- 
ance the  voyage  against  the  strong  current  of  the  river 
may  be  accomplished  nearly  in  the  same  time  as  the 
voyage  downwards  by  means  of  the  current.  Humboldt 
found  that  this  easterly  wind,  which  near  the  mouth  of  the 
Amazonas  is  moderate,  has  acquired  such  a  force  at  the 
base  of  the  Andes,  thAt  it  is  almost  impossible  to  keep 
one's  footing  against  it.  A  similar  easterly  wind,  thougn 
of  less  strength,  is  fbund  in  the  great  plain  which  is  tra- 
versed by  the  lower  course  of  the  Orinoco.        /^^  _^  _^  _T  ^ 
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Tlie  countries  just  mentioned,  in  which  these  easterly 
winds  blow  constantly,  are  contiguous  to  those  parts  of  the 
Atlantic  Ocean  where  trade-winds  in  general  are  regulai* 
all  the  year  round.  But  the  trade-wind  of  the  ocean  and 
the  land-winds  of  the  plains  do  not  come  into  contact  with 
one  another.  They  are  separated  by  a  tract  of  the  globe 
in  which  other  winds  prevail.  This  tract  lies  within  the 
ocean,  and  extends  alon?  the  coasts  of  the  continents :  its 
width  varies  greatly.  Where  it  lies  east  of  the  trade-wind 
it  is  usually  a  hundred  miles  wide,  but  it  is  of  inconsiderable 
breadth  when  the  land  lies  to  the  west  of  the  trade-winds. 
The  continuity  of  the  easterly  winds  is  evidently  inter- 
rupted by  the  difference  ^f  the  temperature  of  the  air  in- 
cimibent  on  the  sea  and  on  the  land.  This  difference 
changes  with  the  seasons,  the  air  over  the  land  being 
hotter  than  that  of  the  sea  when  the  sun  is  near,  and 
colder  when  it  is  far  off.  Hence  it  follows  that  during  the 
first  period  the  wind  blows  from  the  s^a  to  the  land,  and 
in  the  second  from  the  land  to  the  sea.  Thus  a  kind  of 
monsoon  is  produced  along  the  coasts  of  the  continents, 
even  within  the  region  of  the  ti-ade-winds.  A  large  island 
in  such  a  situation  is  therefore  surrounded  by  vrinds  blow- 
ing from  all  quarters.  When  the  land  of  Australia  is 
heated  by  the  presence  of  the  sun  in  the  southern  hemi- 
sphere, the  wind  generally  blows  from  the  westward  upon 
the  north-western  coast,  and  from  the  south-west  upon  the 
western  coast ;  from  the  south-west,  south,  and  south-east 
on  the  southern  coast ;  and  from  the  south-east  and  east 
upon  the  east  coast.  In  the  opposite  season  however  the 
wmds  are  less  regular,  because  the  greatest  part  of  the 
island  is  then  wittiout  the  reach  of  the  trade-winds. 

The  tnule-winds  occur  on  both  sides  of  the  equator  in 
the  Atlantic  and  Pacific  oceans,  but  they  vary  consider- 
ably in  extent  and  force  in  both  oceans.  Some  account  of 
this  difference  is  given  under  the  heads  of  Atlantic  Ocean 
(vol.  iii.,  p.  26)  and  Pacific  Ocean  (vol.  xvii.,  p.  119).  We 
shall  here  add,  respecting  the  last-mentioned  sea,  that  the 
tna^e-winds  in  the  southern  parts  appear  to  be  subject  to 
great  changes  in  direction  and  force,  and  that  they  pro- 
perly occur  only  along  the  coasts  of  South  America,  where 
a  constant  south-easterly  wind  is  met  with  at  the  distance 
of  500  to  600  miles  from  the  coast :  but  in  the  middle  of 
the  Southern  Paci-fic  the  trade-wind  seems  by  no  means 
regular  and  constant.  Captain  Fitzroy,  in  speaking  of 
the  Paamuto  Islands,  or  the  Dangerous  Archipelago  of  the 
Low  Islands,  says  that  among  them  a  steady  south-easterly 
trade-wind  prevails  from  March  to  October,  but  that  in 
the  rainy  season,  from  October  to  March,  westerly  winds, 
squalls,  and  rains  are  frequent ;  and  in  the  Abstract  of  his 
meteorological  journal  we  find  that  in  running  from  the 
Galapagos  to  Otaheite  he  experienced  only  south-eastern 
winds  near  the  equator ;  and  that  in  the  remainder  of  his 
voyage  the  wind  blew  almost  constantly  from  the  north- 
east, north-north-east,  or  north-east  by  east.  Kotzebue,  on 
his  ^rst  voyage,  observed  it  as  a  remarkable  circumstance, 
that  between  Easter  Island  and  14^  51'  S.  lat.  he  met  only 
with  winds  blowing  from  north,  north-east,  and  eaat- 
north-east.  This  anomaly  in  the  trade-winds  of  the 
Southern  Pacific  is  probab]3r  produced  by  the  innumerable 
islands  and  coral  rocks  which  cover  that  ocean  between 
the  equator  and  the  southern  tropic,  and  extend  from  130^ 
W.  long,  to  the  coast  of  Australia.  Horsburgh  says,  pro- 
bably from  his  own  observation,  that  |  where  shoal  coral- 
banks  shoot  up  out  of  the  deep  water  in  many  places  be- 
tween the  tropics,  a  decrease  of  the  prevailing  wind  is 
frequently  experienced  ;  for  when  a  steady  wind  is  blow- 
ing over  the  surface  of  the  deep  water,  no  sooner  does 
a  ship  get  upon  the  verge  of  a  shoal  coral-bank  than  a 
sudden  decrease  of  the  wind  is  often  perceived.  This  is, 
in  his  opinion,  occasioned  by  the  atmosphere  over  these 
banks  being  less  rarefied  by  the  increased  evaporation 
than  that  over  the  deep  water,  and  consequentlv  not 
requiring  so  great  a  supply  of  air  to  restore  the  equilibrium 
as  the  circumjacent  parts,  which  are  more  rarefied  and 
heated.*  When  such  effects,  according  to  the  statement 
of  this  intelligent  hydrographer,  are  produced  by  single 
coral-banks  in  the  midst  of  tne  ocean,  we  may  easi]^  com- 
prehend that  their  number  and  immense  extent  in  the 
Southern  Pacific  not  onlv  diminish  their  force,  but  change 
the  direction  of  the  trade-winds,  and  that  these  reefs  and 
islands  affect  them  nearly  to  the  same  extent  as  a  laree 
continent.  It  appears  that  in  the  Southern  Pacific  the 
trade-wiads  are  replaced  by  the  north-eastern,  northern, 


and  western  winds  only  during  the  period  when  the  sim  i= 
in  the  southern  hemisphere. 

A  south-eastern  trade-wind  prevails  also  in  the  Indian 
Ocean  from  within  a  few  degrees  of  the  eastern  side  oi 
Madagascar  nearly  to  the  coasts  of  Australia,  between  the 
parallels  of  10**  and  28"  S.  lat. ;  but  in  this  ocean  from  ID"" 
S.  lat.  to  cne  coasts  of  Hindustan  the  winds  are  periodical. 
Further  particulars  are  found  under  Monsoons  ''vol.  xv., 
p.  343,  &c.). 

(Halley,  On  the  Trade-Winds,  in  Philos,  Transaction^ 
of  the  Royal  Society,  vol.  xvi. ;  RennelPs  Investigation  of 
the  Cwrents  of  the  Atlantic  Ocean  ;  Humboldt's  Voyai*' 
aux  Regions  Equinoctialeit  </♦'  Nouveau  Continent  ;  Hor^ 
burgh's /«dm  Directory;  Von  B\xc\^^  Physicalische  B^ 
schreibung  der  Canarischen  Inseln ;  Kamtz's  Handlmch  der 
Meteorologie ;  Fitzroy,  in  the  Narrative  of  the  Surrey i a ^ 
Voyages  of  the  Adventure  and  Beagle  ;  Kotzebue^s  I  'oya^e 
of  Discovery  to  the  SotUh  Sea  and  Beering's  Strait.) 

TRADESCANT,  JOHN,  the  name  of  two  naturelisfs. 
father  and  son,  who  lived  in  England  during  the  seventeenth 
century.  John  Tradescant,  the  elder,  appears  to  have  been 
a  Dutchman,  but  the  time  of  his  birth  and  of  his  anival  in 
England  are  equally  unknown.  He  does  not  appear  Xa 
have  been  known  to  Gerarde,  who  wrote  his  Herbal  in 
1597 ;  but  in  Johnson's  edition  of  this  work,  published  in 
1633,  he  is  freauently  alluded  to :  hence  Pulteney  conclude^ 
that  he  arrived  in  England  between  these  periods.  In  th; 
early  part  of  his  life  he  had  travelled  in  Europe  and  Ash, 
and  occupied  some  position  in  the  service  of  Lord  Salis- 
bury During  a  voyage  up  the  Mediterranean,  he  made 
collections  of  plants  in  Barbary  and  on  the  coasts  of 
the  Mediterranean.  In  1629  he  was  appointed  r^r. 
dener  to  Charles  I.  It  is  not  known  at  what  period  he 
died.  He  left  behind  him  a  large  collection  of  specimens, 
of  natural  history,  and  a  gardeh  well-stored  with  rare  and 
curious  plant2. 

John  Tradescant,  the  younger,  ivas  son  of  the  above, 
and  inherited  his  father*s  taste  for  natiutil  history.  In  the 
early  part  of  his  life  he  made  a  voyage  to  Virg^inia,  and 
brought  from  that  country  a  collection  of  dried  plants  and 
seeds.  In  1656  hepublished  in  12mo.  a  little  wc^k  en- 
titled *  Museum  Tradescantium,'  or  *  A  Collection  ot 
Rarities  preserved  at  South  Lambeth  near  London.'  It 
contains  a  descriptive  catalogue  of  his  fathers  museum, 
which  he  had  by  his  own  exertions  greatly  augmented. 
This  museum  contained  not  onl^  stuffed  animals  and 
dried  plants,  but  also  minerals,  mstruments  of  war  nnd 
domestic  use  of  various  nations,  also  a  collection  of  coins 
and  medals.  This  museum  is  remarkable  as  containing: 
one  of  the  few  specimens  ever  known  of  the  Dodo,  a  bird 
now  supposed  to  be  extinct.  [Dodo.]  The  catalogue  of 
the  museum  is  accompanied  with  good  engravings  of  the 
two  Tradescants,  and  is  sought  after  by  print-collectors  on 
this  account.  The  younger  Tradescant  was  intimate  with 
most  of  the  celebrated  men  of  his  time,  and  his  collection 
of  natural  objects  was  visited  and  aided  by  the  most  di$> 
tinguished  persons  of  the  day.  In  1650  he  -became 
acquainted  with  Mr.  Elias  Ashmole,  who,  with  his  wife, 
lived  in  his  house  during  the  summer  of  1652.  The  result 
of  this  was  so  close  a  friendship,  that  Tradescant,  who  died 
in  1662,  left  his  museum  of  natural  history  to  Ashmole. 
It  was  afterwards  bequeathed  by  Ashmole  to  the  university 
of  Oxford,  where  it  unjustly  bears  the  name  of  the  Ash- 
molean  Museum.  The  remains  of  the  garden  of  the  Tra- 
descants were  still  at  Lambeth  in  1749,  when  it  wasrisited 
by  Sir  W.  Watson  and  described  by  him  in  the  46th  volume 
of  the  <  Philosophical  Transactions.'  The  widow  of  the 
younger  Tradescant  erected  a  singular  and  handsome 
tomb  to  the  memory  of  father  and  son,  which  is  still  to  be 
seen  in  the  church-yard  at  Lambeth.  The  Thulescants 
introduced  many  new  plants  into  Great  Britain.  Amongst 
others  a  species  of  spider-wort  thus  brought  over  was 
called  Tradescant's  Spider-wort.  It  has  since  been  formed 
into  the  type  of  a  genus  with  the  name  Tradeseantia,  and 
has  a  large  number  of  species.    [Thadescantia.] 

(Pulteney's  Botanical  Sketches;  Diary  of  Elias  Ash- 
mole, Esq.) 

TRADESCA'NTIA,  a  genus  of  plants  of  the  natural 
family  of  Commelinaceae,  which  was  so  named  in  honour 
of  the  English  botanist  John  Tradescant,  who  was  gardener 
to  Charles  I.  The  museum  of  the  Tradescants  was  on^  of 
the  earliest  formed  in  this  country,  and  being  left  to  Akh- 
mole,  afterwards  became  the  property  of  the  universitT*  of 
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Oxford,  whose  name  it  still  beare.  The  species  are  natives 
of  America  and  of  India.  Many  of  them,  being  of  a  highly 
ornamental  nature,  are  cultivated  in  flower-gardens ;  a  few 
are  used  medicinally  in  the  countries  where  they  are  indi- 
genous. Thus  T.  axillaris,  according  to  Rheede,  is  used 
in  India  as  an  application  to  the  abdomen  in  cases  of  tym- 
jjanites ;  and  Martins  describes  the  stem  and  leaves  of  T. 
diuretica  as  being  employed  in  Brazil  as  emollient  applica- 
tions in  rheumatic  pains,  intestinal  derangements,  and  in 
retention  of  urine ;  while  in  North  America  T.  virginica  is 
employed  in  cases  of  bites  of  venomous  spiders,  as  well  as 
some  other  roecies,  whence  it  has  obtained  the  name  of 
spider-wort,  but  it  is  doubtful  whether  they  possess  any 
other  than  simple  emollient  properties.  This  species  is 
most  common  in  the  flower-bordere  of  English  gardens. 
All  the  species  are  of  comparatively  easy  culture,  where 
the  climate  approximates  to  that  of  their  natural  sites. 

TRADITION  (from  the  Latin  iradere)  comprises,  in  the 
widest  sense  of  the  word,  all  that  has  been  handed  down 
Cquae  tradita  sunt)  to  us  concerning  the  events  of  the  past, 
and  in  this  sense  all  history  is  tradition.  But  the  diflFerent 
ways  in  which  accounts  of  past  events  are  handed  down 
produce  an  essential  difference  in  the  accounts  themselves, 
which  are  accordingly  designated  by  different  terms.  In 
the  early  apes  of  mankind  and  of  every  nation,  when  the 
art  of  writing  was  unknown  or  little  used,  all  history  was 
handed  down  by  oral  communication  from  generation  to 
generation  without  written  records.  Afterwards  when  the 
accounts  thus  propagated  were  written  down  and  assumed 
a  definite  shape,  or  many  shapes,  according  to  the  inform- 
ation, the  opinions,  or  the  judgment  possessed  by  the  per- 
son or  persons  who  wrote  them  down,  such  accounts  were 
found  to  differ  materially  from  accounts  written  by  eye- 
witnesses at  or  soon  after  the  times  when  events  hap- 
I^ened.  Historical  criticism  distinguishes  the  two  kinds 
of  history  by  calling  the  former  tradition,  in  a  narrower 
sense  of  the  word,  and  the  latter  history.  The  cha- 
racteristic peculiarity  of  tradition,  in  this  sense  there- 
fore, is  that  for  a  time  it  was  transmitted  from  father  to 
son,  or  from  generation  to  generation,  by  oral  communi- 
cation, and  was  subject  to  all  the  influences  of  such  com- 
munication until  it  became  fixed  by  being  put  into  a 
written  shape.  Those  who  know  how,  even  in  our  days, 
reports  arc  changed  and  embellished,  how  some  features 
are  omitted  and  others  added  during  the  process  of  passing 
from  mouth  to  mouth,  and  how  in  the  end  they  frecjuently 
assume  a  totally  different  aspect  from  what  they  originally 
had,  will  readily  admit  that  such  traditions  cannot  be  re- 
ceived with  the  same  faith  as  contemporary  history.  We 
may  add  that  the  more  important  the  occurrence  handed 
down  by  tradition  is,  and  the  more  it  affects  the  feelings 
and  passions  of  man,  the  greater  will  be  the  changes  and 
corruptions  which  it  experiences  in  its  progress.  The 
desire  moreover  of  seeing  things  dear  and  complete  is 
inherent  in  the  human  naind ;  and  hence  we  find  that  in 
innumerable  instances  where  a  tradition  or  a  series  of  tra^ 
ditions  was  deficient,  uncleai-,  or  incomplete,  man's  ima- 
gination and  ingenuity  have  been  at  work  to  make  up  an 
apparently  complete  account,  either  by  filling  up  the  gaps 
in  the  onginal  account  with  pure  fictions,  or  by  transfer- 
ring and  combining  events  which  belong  to  different  times 
and  countries.  Such  accounts  require  to  be  examined 
with  more  caution  on  the  part  of  the  historian  the  more 
skilfully  they  are  made  up,  and  the  more  their  apparent 
consistency  resembles  real  history.  Specimens  of  tra- 
ditions of  this  kind  may  be  found  m  great  numbers  in  the 
early  history  of  every  nation.  It  is  the  business  of  the 
historian  who  feels  the  want  of  a  positive  conviction,  and 
is  not  satisfied  with  discovering  that  a  tradition  is  obscure, 
inconsistent,  or  incredible,  to  find  out  its  historical  ground- 
work, by  comparing  the  traditions  about  one  and  the  same 
subject,  by  analogies,  and  by  sepaiating  such  additions  and 
embellishments  which  have  been  made  with  a  view  to 
satisfy  man's  curiosity,  or  his  feelings,  either  religious  or 
political.  The  histonan  who  undertakes  this  task  has  to 
guard  against  two  dangerous  rocks :  the  one  is  the  desire 
to  construct  out  of  a  tradition  a  history  according  to  a  pre- 
conceived notion  or  theory,  the  veiy  thing  which  in  many 
cases  was  the  cause  of  the  adulterated  tradition  itself;  and 
the  other  is  the  so-called  rationalistic  mode  of  dealing 
with  tradition,  which  consists  in  stripping  it  of  everything 
poetical  or  marvellous,  and  leaving  nothing  but  a  skeleton, 
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which  18  considered  as  history  merely  because  it  presents 
nothing  that  might  not  happen  every  day  and  within  our 
own  experience.  It  is  better  simply  to  accept  a  tradition 
than  to  treat  it  in  either  of  these  ways ;  for  thus  we  have 
at  least  a  faithful  memorial  of  the  manner  in  which  our 
ancestors  conceived  and  viewed  certain  things,  whereas  in 
the  former  case  we  have  little  more  than"  dreams  or  a 
spectre  of  history. 

In  the  history  of  Christianity  the  term  tradition  has 
been  applied  to  the  so-called  unwritten  word  of  God,  that 
is,  to  the  doctrines  said  to  have  been  communicated  by 
Christ  to  his  apostles,  which  were  not  written  down  by 
them,  but  were  handed  down  by  their  oral  instruction  to 
their  successors  and  were  propagated  in  the  church  by 
the  bishops,  and  prevented  from  becoming  corrupt,  like 
other  traditions,  by  the  influence  of  the  Holy  Ghost.  This 
tradition  is  preserved  in  tlie  writings  of  the  ecclesiastical 
fathers,  and  the  Church  of  Rome  regards  them,  next  to 
the  Bible,  as  a  source  of  knowledge  which  ought  to  regu- 
late the  life  and  religious  observances  of  Christians.  She 
claims  for  it  the  same  unconditional  faith  in  regard  to  its 
divine  authority  as  for  the  doctrines  of  the  New  Testament. 
This  theory  has  been  established  by  the  council  of  Trent ; 
and  the  New  Testament  and  tradition  are  made  to  go 
hand  in  hand,  and  to  exercise  a  mutual  influence  upon 
one  another  by  completing  and  explaining  one  another. 
The  substance  of  the  tradition  thus  revered  by  the  Church 
of  Rome  however  affects  rather  the  forms  of  religion  than 
its  essence ;  and  some  of  these  forms,  such  as  the  baptism 
of  infants,  the  celebration  of  certain  ifestivals,  and  the  like, 
are  retained  and  observed  by  Pi*otestants,  while  on  the 
whole  they  reject  tradition,  and  do  not  consider  it  binding. 

TRAGACANTH.     [Astragalus.] 

TRAGACANTH,  familiariy  teraied  Gum-Dragon,  is 
the  produce  of  several  species  of  the  genus  Astragalus, 
belonging  to  the  section  Ti-agacanthaceae  and  subsection 
Tragacanthae  of  Decandolle  {Prod.,  ii.  295).  The  A.  verus 
(Olivier,  Voyage  dans  V Empire  Ottoman,  v.  342),  a  native 
of  the  north  of  Persia,  Armenia,  and  Asia  Minor,  yields 
the  greater  part  of  what  is  used  in  Europe.  Persia  sup- 
plies it  likewise  to  India,  Bagdad,  and  Basrah.  A  small 
quantity  is  also  obtained  from  A.  gummifer  (Labill.)t  but 
this  is  not  marketable  in  Europe.  A.  creticus,  Lamarck 
(Tragacantha  Cretica  incana,  Toumefort) ,  yields  it  spa- 
ringly; while,  according  to  Sibthorp  {Prod.  PL  Graecae, 
ii.  90),  the  tragacanth  which  is  used  in  Italy  is  obtained 
in  Greece  from  the  A.  aristatus  (Villars,  non  L'Heritier, 
nee  Willd.,  thp  plant  of  which  last  two  is  a  native  of  the 
Alps  and  Pyrenees,  and  with  which  Willdenow  classes 
Pallas's  A.  pseudo-tragacantha,  a  native  of  the  Caucasus, 
and  which,  according  to  Sibthorp,  yields  the  tragacanth 
of  Dioscorides).  The  A.  tragacantha  (var.  a.  Linn.),  the 
A.  Massilienais  (Lamarck  et  Dec),  long  reputed  to  be  the 
source  of  tragacanth,  yields  no  concrete  gum,  but  merely 
a  gummy  juice,  which  is  used  in  confectionary.  In  the  hot 
months  of  July  and  August,  particularly  after  a  dewy  or  a 
cloudy  night,  the  branches  of  A.  verus  are  found  enciiisted 
with  tragacanth.  It  is  not  procured  by  artificial  incisionr, 
but  exudes  spontaneously  from  natural  clefts  in  the  bark, 
or  from  punctures  made  by  insects,  or  more  probably  by  a 
subepidermal  fungus,  like  the  nemaspora  crocea,  as  the 
shrubs  from  which  the  juice  exudes  are  always  in  an  un- 
healthy state,  or  ready  to  perish.  (Decandolle,  Phys.  Veg., 
i.,  p.  174.) 

In  commerce  tragacanth  occurs  in  two  forms,  termed 
vermiform,  and  flake  or  cake  tragacanth.  The  former, 
called  also  Morea  tragacanth,  is  not  frequent  in  this  coun- 
try. It  is  mostlv  in  small  twisted  threadlike  pieces,  seldom 
in  flat  or  bandlike  portions,  of  a  variable  size,  of  a  whitish 
colour.  The  larger  irregular  pieces  often  run  together, 
and  are  of  a  yellow  or  yellowish-brown  colour.  White 
wormlike  pieces  are  selected  and  sold  as  vermicelli.  Flake 
or  Smyrna  tragacanth  occurs  in  tolerably  large,  broad, 
thin  pieces,  with  concentric  elevations  or  lines,  seldom  of 
a  filiform  shape :  colour  whitish. .  Both  sorts  are  hard,  yet 
somewhat  soft  and  even  flexible  before  breaking ;  fracture 
dull  and  splintery.  It  is  with  difficulty  reduced  to  powder, 
except  in  winter,  or  in  a  heated  mortar.  It  is  devoid  of 
taste  and  smell.  It  swells  in  the  mouth,  and  is  lubricous. 
Fine  tragacanth  is  not  rendered  blue  by  iodine,  but  the 
Morea  tragacanth  is  affected  by  it,  as  well  as  an  artificial 
substance  prepared  by  boiling  stai^ch,  which  last  article. 
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called  tragacantin,  does  not  swell  in  water.  Kuteia  gum, 
which  is  sometimes  mixed  with  or  substituted  for  genuine 
tragacanth,  is  not  affected  by  tincture  of  iodine.  It  always 
occui-s  in  stalactite-like  pieces,  and,  consisting  almost  en- 
tirely of  bassorin,  is  scarcely  soluble  in  water.  Both  tra- 
gacanth  and  Kutera-gum  are  insoluble  in  alcohol.  Ac- 
cording to  the  analysis  of  Gruerin-Varry  (Journal  de  Ch6m. 
M6d,,  vii.  742),  tragacanth  consists  of 

Soluble  iwrt.  Insoluble  part. 

Carbon      .        .        42-01  35-79 

Hydrogen  .        .  6-42  7' 11 

Oxygen*.  .        .        54-57  57*10 

10300  100-00 

The  soluble  part,  termed  tra^acanthta,  or  adragantin^ 
though  considered  identical  with  that  of  gum-arabic,  and 
therefore  termed  arabiriy  differs  inasmuch  as  neither  sili- 
cate of  potash  nor  perchloride  of  iron  affects  it,  while  al- 
cohol produces  a  peculiar  precipitate.  This  must  be  borne 
in  mind  in  considering  Guerin's  proximate  analysis  of  it, 
which  is — 

Arabin 53-30 

Bassorin  and  starch     .        •        .        33*10 

Water 11-10 

Ashes 2-50 


10000 
Tragacanth  may  therefore  be  considered  as  a  conglome- 
rate of  gum,  bassorin,  starch,  and  vegetable  membrane. 
It  approximates  more  to  starch  than  common  gum,  than 
which  it  is  more  nourishing,  but  less  digestible.  Traga- 
canth is  to  be  preferred  to  gum-arabic  to  form  a  mucilage, 
as  one  part  wilt  inspissate  fifty  parts  of  water.  It  is  better 
to  allow  pieces  of  tragacanth  slowly  to  dissolve  in  cold 
water  than  to  use  the  powder  with  boiling  water.  Both 
the  mucilage  and  powder  are  used  to  suspend  heavy 
powders  in  water ;  also  to  make  lozenges  and  pills.  For 
electuaries  it  is  improper,  as  it  renders  them  slimy  on 
keeping.  As  a  demulcent,  or  means  of  sheathing  the 
fauces  and  intestines,  it  is  preferable  to  gum-arabic,  its 
insolubility  rendering  it  a  more  efficient  protection  to  the 
mucous  membrane  against  either  acrid  poisons  or  un- 
healthy secretions.  Thus,  in  India,  tragacanth  boiled  in 
rice-water  is  advantageously  administered  in  dysentery  and 
bloody  fluxes.  ExtemaUy,  a  thick  mucilage  of  tiagacanth 
is  a  good  application  to  bums,  to  exclude  the  air. 

In  the  arts  tragacanth  is  of  considerate  utility.  In 
Persia  and  France  it  is  used  to  stiffen  and  ^aze  silk,  and 
in  this  country  it  was  much  employed  to  stiffen  calico.  It 
is  now  however  so  greatly  superseded  by  leas  expensive 
indigenous  mucilages,  that  in  1839  duty  (6«.  per  cwt.)  was 
pieid  on  87  cwts.  only.  The  inferior  kinds  are  used  by 
shoemakers  to  glaze  the  edges  of  the  soles  of  boots  and 
shoes. 
TRAGEDY.  [English  Drama.] 
TRA'GIA,  a  genus  of  plants  of  the  natural  family  of 
EuphorbiacesBt  so  named  m  compliment  to  the  name  Tra- 
gus, borne  in  science  by  a  German  botanist  of  the  name  of 
Bock,  which  signifies  a  ♦goat,'  as  does  its  Greek  transla- 
tion. The  species  are  found  in  India  and  in  America,  are 
climbing  in  habit,  and  some  are  remarkable  for  stinging  as 
violently  as  nettles.  T.  cannabina,  so  named  from  its 
leaves  resembling  those  of  the  Cannabis,  or  hemp,  and  of 
which  the  roots  given  m  infusion  are  considered  diapho- 
retic and  alterative.  T.  involucrata  is  a  small  plant  with- 
out taste  or  smell,  but  the  native  physicians  of  In- 
dia consider  it  calculated  to  strengthen  the  system  in 
cachectic  states  of  the  constitution  and  in  chronic  cases  of 
syphilis.  T.  volubili8,which]sa8tin^ng  climber,  and  has  a 
very  acrid  juice,  is  employed  in  conjunction  with  common 
salt  for  the  destruction  of  some  kinds  of  ulcers. 
TRA'GOPAN.  [Phasianim,  vol.  xviii.,  p.  65.] 
TRAGOPO'GON  (from  rpiyoc,  a  «goat,'  and  Viiywv, 
'beard'),  a  genus  of  plants  of  the  natural  family  of 
Cichoracese,  which  is  usually  considered  only  a  tribe  of 
the  great  order  of  Compositae.  The  genus  Tragopogon, 
or  Goat's  Beard,  is  so  named  from  the  lon^  silky  beard 
or  pappus  of  the  seeds.  The  genus  is  distinguished  by 
having  a  simple  involucre  of  manv  leaves.  Keceptacle 
naked.  Pappus  stalked,  plumose.  Achenia  longitudinally 
stnated.    llie  species  axe  found  in  the  temperate  parts  of 


Europe  and  of  Asia.  One,  T.  gracilis,  is  found  m  the  i 
Himua^ran  Mountains,  of  which  the  leaves  are  eaten  by 
the  natives  as  lettuce  is  in  Europe,  but  without  being^ 
blanched.  The  best-known  species  however  isT.  porri- 
folius,  or  Salsify,  which  is  occasionally  cultivated  in  this 
country,  but  frequently  in  France  and  Grermany.  The 
EngUsh  T.  pratensis  may  be  cultivated  for  the  same  pur- 
pose. The  roots  of  Salsify  are  the  parts  esteemed  ;  they 
are  long  and  tapering,  their  flavour  mild  and  sweetish, 
and  are  boiled  or  stewed  like  carrots.  The  stalks  of  year- 
old  plants  are  sometimes  cut  in  the  spring,  and,  whea 
similarly  dressed,  taste  like  asparagus. 

TRAGrOS,  a  genus  of  zoophyU,  apparently  allied  to 
Spongia,  but  as  yet  found  only  m  a  fossil  state.  (Goldfuss, 
Petr^ata  Eurpoa.) 

TRAGUS  HIERO'NYMUS  (whose  German  name  was 
Bock,  and  whom  the  French  call  Le  Boucq),  a  German 
botanist  of  the  sixteenth  century.  He  was  bom  at  Heides- 
bach  in  1498.  In  early  life  he  received  a  good  education, 
and  became  well  acquainted  with  the  antient  languages. 
He  was  appoint*^  master  of  a  school  at  Zweibrucken  ;  aiXet 
this  he  studied  medicine,  but  having  embraced  the  reformed 
religion,  he  became  a  preacher,  and  was  till  his  death 
minister  at  Hombach.  His  medical  studies  directed  his 
attention  to  the  subject  of  botany,  which  he  pursued  with 
great  ardour  throughout  his  life.  Up  to  his  time  no  ad- 
vances had  been  made  in  th^  science  of  botany  from  the 
times  of  Pliny  and  Dioscorides.  The  Arabian  writers  had 
satisfied  themselves >  with  copying  Greek  and  Roman 
writers,  and  making  comments  upon  them  without  addinc: 
any  new  observations.  Tragus  was  bom  at  a  time  when 
the  human  mind  was  be^nning  to  emancipate  itself  from 
the  thraldom  of  authority  both  in  science  and  religion. 
Instead  of  taking  for  granted  all  that  had  been  written 
about  plants,  he  commenced  observing  for  himself.  The 
same  spirit  also  manifested  itself  in  nia  cotemporaries, 
Brunfels,  Fuchs,  and  Gessner ;  with  ttiese  great  naturaJisls 
he  was  on  terms  of  intimacy,  and  the  first  result  of  his 
labours  in  botany  was  published  in  1531,  in  a  work  entitled 
Herbarium,*  by  Branfels,  with  the  name  *  Dissertationes  de 
Herbarium  Nomenclaturis  ad  Bmnfelsiam.* 

In  1539  Tragus  published  his  ^eat  work  on  which  his 
renutation  depends.    It  was  wntten  in  German,  and  en- 
titled *  Neu-Kreiiterbuch    vom   Unterschiede,  \Vurkung 
und  Nahmen  der  Kreuter,  so  in  Deutschland  wachsen? 
Strassburg,  folio.    In  all  previous  modem  works  on  botany 
the  plants  had  been  arranged  alphabetically,  but  in  this 
work  Tragus  adopted  a  natural  classification,  which,  what- 
ever may  be  its  defects,  has  the  merit  of  beine  the  fir^ 
modem  attempt  at  the  classification  of  plants.  He  ^vided 
the  vegetable  kingdom  into  three  classes : — 1,  wild  plants 
with  odoriferous  flowers ;  2,  trefoils,  grains,  potherbs,  and 
creeping  plants ;  3,  trees  and  shmbs.    This  classification  is 
of  course  exceedingly  imperfect;  it  however  served  to 
open  the  way  to  better  systems.    He  commences  his  work 
with  a  descTiption  of  the  nettle,  and  for  this  two  reasons 
are  assigned: — 1,  That  he  wished  to  teach  persons  en- 
gaged in  the  practice  of  medicine  not  to  despise  the 
meanest  plants ;   and  2,  that  the  nettle  was  his  family 
bad^e.    The  first  edition  of  this  work  was  published  with- 
out illustrations,  but  in  1546  an  edition  was  published  con- 
taining upwards  of  300  wood-cuts.   To  Tragus,  Fuchs,  and 
Bmnfels  belongs  the  merit  of  having  commenced   the 
illustration  of  works  of  natiu^  history  with  wood-engrav- 
ings.    Haller  says  that  he  was  *  homo  i  ocularis,'  and  in 
his  representation  of  plants  this  is  made  evident  by  the 
addition  of  figures  illustrative  of  their  medicinaJ  effects. 
Thus  Pyramus  and  Thisbe  are  stationed  at  the  foot  of  the 
mulberry-tree ;    -^sop  is  demonstrating    his    innocence 
under  a  fig-tree  ;  and  Noah  surrounded  by  his  three  sons 
is  chosen  as  an  illustration  of  the  effects  of  the  vine. 
Many  of  the  wood-cuts  were  good,  and  most  of  them  were 
copied  into  the  various  herbals  that  were  published  in  the 
sixteenth  and  seventeenth  centuries.    The  descriptions  of 
the  plants  are  short  and  somewhat  obscure  ^  they  were 
however  original,  and  the  stmcture  of  plants  was  but  very 
imperfectly  understood  in  the  time  of  Tragus.    He  has 
given  the  Hebrew  and  Arabic  names  of  the  plants,  as  well 
as  the  Greek  and  Latin,  but  in  these  synonyms  he  exerted 
too  little  care  in  the  identification  of  the  German  plants 
with  those  of  antient  writers.    Two  editions  of  the  engrav- 
ings of  this  work  with  the  names  of  the  plants  were  pub 
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lished  at  Strassburg  bv  Trew,  in  1550  and  1553,  under  the 
title,  *  Vivae  atmie  ad  Vivum  ExpresssB  Imagines  omnium 
Herbarum  in  Bock  Herbario  depictanim  Icones  solae,* 
4to. 

A  Latin  edition  of  the  Kreiiterbuch  was  published  by 
Kyber  in  1552.  This  edition  has  a  learned  preface  written 
by  Conrad  Gessner.  It  is  sometimes  spoken  of  as  a  sepa- 
rate work  of  Tragus.  It  has  for  its  title,  *  Hieronymi  Tragi 
de  Stirpium  maxime  earum  quae  in  Grermannia  nostra 
nascuntur,  &c.  libri  tres  in  Latinam  linguam  conversi,  in- 
terprete  David  Kyber  Argentinensi,  Argent.,'  4to.  Several 
editions  of  the  German  book  have  been  published ;  the 
best  of  these  is  that  of  1695,  which  was  edited  by  Melchior 
Sebit?  and  Nicolas  Agerius.  Tragus  died  at  Hombach  in 
1554. 

(Haller,  Bibliotheca  Botanica ;  Adanson,  Families  des 
PI  antes;  Biog.  Unw.) 

TRAJAN'S  COLUMN,  a  celebrated  work  at  Rome, 
which  has  served  as  a  precedent  rather  than  as  a  model  for 
other  triumphal  or  honorary  pillars.  [Trajanus.]  The  idea 
of  employing  a  column  for  such  purpose — ^probably  derived 
from  figyptian  obelisks  [Obelisk] — seems  to  have  been  first 
adopted  by  the  Romans,  but  neither  manifests  much  in- 
vention nor  regard  to  propriety.  An  obelisk  is  evidently 
complete  in  itself;  is  not  intended  to  bear  any  support,  or 
to  be  kept  steady  by  it,  but  is  calculated  to  stand  by  itself. 
A  column,  on  the  contrary,  is  only  a  member  of  a  structure, 
detached  from  which  and  from  its  entablature  it  has  no 
meaning  nor  any  particular  grace,  being  apt  to  look  tot- 
tering and  *  top-heavy.*  It  is  chiefly  as  forming  a  lofty 
and  conspicuous  object  that  a  single  colossal  column  re- 
commends itself  as  a  triumphal  monument ;  yet  such  gene- 
ral outline  might  be  preserved  without  adhering  to  the 
precise  shape  and  details  derived  from  examples  Som  any 
one  of  the  orders.  In  this  respect  Trajan's  pillar  is  not  so 
great  an  architectural  solecism  as  many  of  the  numerous 
columns  professing  to  be  in  imitation  of,  or  *  after  *  it, 
because,  owing  to  its  shaft  being  entirely  embossed  with 
sculptures,  which,  as  Dyer  happify  expresses  it — 

•  ■'     ■ wind  aloft 

And  lead  throuKh  various  toils  up  the  rough  sieey 
Its  hero  to  the  skies'— 

the  ordinary  column  character  is  done  away  with,  and  a 
degree  of  variety  and  magnificence  is  produced  which 
may  be  allowed  to  silence  the  objections  of  criticism. 
There  certainly  was  something  poetical  in  the  idea  of 
making  the  shaft  which  bore  the  emperor's  statue  record 
his  conquests  and  military  exploits;  and  the  sculptures 
themselves  are  not  only  superior  specimens  of  Roman  art, 
but  highly  interesting  and  valuable  as  historical  documents 
of  costume.  At  the  same  time  they  serve  to  make  evident 
how  very  ill  the  surface  to  which  they  are  applied  is  cal- 
culated to  display  them ;  for,  instead  of  being  extended 
horizontally,  this  vast  bas-relief  is  coiled  spirally  from  the 
base  to  the  summit,  so  that  the  figures  on  the  upper  part  of 
the  shaft  can  hardly  be  made  out ;  nor  can  tnose  on  the 
lower  one  be  viewed  consecutively,  without  going  round 
and  round  the  column.  This  histoncal  poem,  as  it  has  been 
called,  addresses  itself  therefore  more  to  the  imagination 
than  to  actual  inspection.  Still  the  idea  is  magoificent,  and 
the  general  effect  of  this  column,  as  it  stood  originally  in 
the  centre  of  a  regular  aiea  (Trajan's  Forum),  enclosed  by 
colonnades,  must  have  been  equally  grand  and  picturesque. 
Trajan's  column  and  the  surrounding  forum  were  the  work 
of  Apollodorus  of  Damascus ;  and  the  former  was  com- 
pleted A.D.  1 14,  six  years  after  its  commencement.  It  is 
raised  upon  a  pedestal  of  rather  low  proportions,  which  is 
also  embellished  with  sculpture,  as  is  likewise  the  base ; 
therefore  although  it  is  usually  described  as  being  of  the 
Tuscan  order,  its  character  is  altogether  different,  it  being 
that  of  extreme  richnesd^  atid  decoration.  It  has  a  staircase 
within,  and  is  constructed  of  white  Luna,  or  what  is 
now  called  Carrara  marble.  Semper,  a  German  architect, 
who  had  lately  an  opportunity  or  minutely  examining  the 
upper  part  of  the  shall,  discovered  traces  of  polychromy 
on  the  mouldings  of  the  capital.  Though  not  so  lofty, 
the  Trajan  Column  is  very  far  superior  to  the  Antonine. 
[Antonine.]  There  are  engravings,  by  Piranesi,  of  both, 
on  an  exceedingly  large  scale,  the  plates  showing  the 
elevations  of  the  columns,  opening  to  an  extent  of  10  feet. 
The  statue  of  St.  Peter,  which  now  stands  on  the  Trajan 
Column,  was  erected  by  Domenioo  Fontana,  in  1588,  by 


order  of  Sixtus  V.  The  following  are  the  comparative 
heights  of  this  and  some  other  monumental  columns,  mea^ 
sured  to  the  top  of  the  abacus : — 

Antonine  Column,  136  feet. 

Trajan  Column,  115. 

Monument,  London,  174. 

Napoleon,  Place  Venddme,  Paris,  116. 

Pompey's  Pillar  (monolith),  98. 

Alexander,  St.  Petersburg  (monolith),  121. 

Napoleon,  Boulogne,  141. 

York  Column,  London,  95. 

Great  Obelisk  in  front  of  St.  Peter's,  132.  [See  Obbliss, 
p.  386,  for  the  dimensions  of  others  at  Rome.] 

TRAJANO'POLIS  (TpaiavSvoXiQy  or  Tpaiavo^oKic),  a 
town  in  Thrace,  was  most  probably  built  by  the  emperor 
Trajan,  who  adorned  it  with  beautiful  buildings.  Trsua- 
nopolis  was  situated  on  the  river  Hebrus,  at  a  little  <us* 
tance  north  of  the  pass  which  is  formed  by  this  river 
through  the  range  of  Mount  Rhodope,  and  about  40  miles 
from  its  mouth.  According  to  the  *  Itinerarium  Antonini,' 
this  town  was  situated  between  Bricires  and  Cypsela,  37 
miles  from  Bricires,  and  29  miles  from  Cypsela.  Ptolemy 
mentions  Trajanopolis  (iii.  11).  In  the  fourth  century  a.d. 
Trajanopolis  was  still  a  considerable  town,  and  so  it  was  in 
the  time  of  Constantino  Porphyrogenitus.  Mannert  thinks 
that  this  town  was  destroyed  by  the  Turks  in  the  fifteenth 
century,  and  he  states  that  nobody  has  examined  the  ruins 
of  it.  Paul  Lucas  however  discovered  an  antient  aque- 
duct at  a  short  distance  from  the  present  town  of  Trajano- 
poli.  This  modem  town  is  situated  on  the  banks  of  the 
Maritza,  or  Hebrus,  on  or  very  near  the  site  of  antient 
Trajanopolis,  Trajanopoli,  the  see  of  a  Grreek  archbishop, 
is  a  small  town  of  no  importance :  in  1829  it  was  taken  by 
the  Russians  on  their  march  from  Adrianople  to  Enos. 

(Mannert,  Qeographie  der  Griechen  und  Romer,  vii., 
p.  224.) 

TRAJANOPOLIS,  or  SELI'NUS  (2«Xivo5c),  was  the 
most  western  town  of  Cilicia.  The  emperor  Trajanus  having 
died  at  Selinus,  this  town  was  for  some  time  called  Trajano- 
polis. It  was  situated  at  the  mouth  of  the  river  Selinus,  on  a 
steep  rock,  surrounded  on  three  sides  by  the  sea,  and  it 
was  renowned  for  its  commerce  and  navigation .  According 
to  Ptolemy,  the  district  in  which  this  town  was  situated 
had  the  name  of  Selentis.  Its  present  name  is  Selenti, 
which  must  not  be  confounded  with  Zelina,  a  considerable 
town  east  of  Selenti. 

(Strabo,  p.  662,  Csii. ;  Dion  Cassius,  Ixviii.  33 ;  Livius, 
xxxiii.  20  ;  Mannert,  cited  above,  vi.  1,  p.  85 ;  Cellarius, 
Notitia  Orbis  Antioui.u.,  p.  196;  Beaufort's ATaramama.) 

TRAJANOTOLlS,  a  town  in  Mysia,  between  Antandru* 
and  Adramvttium,  according  to  the  maps  in  the  editions  of 
Ptolemy,  who  mentions  it  among  the  towns  of  Mysia,  but  he 
puts  it  in  50^  E.  long,  and  in  40''  40'  N.  lat.  The  longitude  is 
appar*ently  an  error,  because  this  point  would  be  situated 
a  little  north  of  Thessalonica  in  Thrace,  and  not  in  Asia. 
The  error  being  manifest,  almost  all  editions  of  Rolemy 
have  adopted  56*  instead  of  60" ;  but  in  the  edition  of 
Joh.  Noviomagus,  Coloniae,  1540,  8vo.  (p.  214),  there  is 
50*:  Mercator  has  56*.  Some  geographers  have  made 
two  towns  of  it,  one  in  Mysia,  and  the  other  in  Thrace. 
Cellarius  thinks  that  Trajanopolis  was  not  situated  in 
Mysia,  but  farther  east  in  Phrygia  Major  (ii.,  p.  40) ;  and 
Mannert  (vi.,  2,  p.  542)  thinks  that  Trajanopolis  is  only 
another  name  of  Melitopolis,  in  the  mountains  of  Mysia, 
east  of56*E.  long. 

TRAJA'NUS,  MA'RCUS  U'LPIUS  NETIVA,  was 
most  probably  bom  in  53  a.d.,  at  Italica,  the  present 
AlcaU  del  Rio,  on  the  Guadalquivir,  not  far  from  Seville 
in  Spain.  He  was  the  son  of  one  Trajan,  who  was  de- 
scended from  an  old  Spanish  or  Iberian  family,  and  who  is 
said  to  have  been  a  consul  (Eutropius,  viii.,  c.  2) ;  but  his 
name  is  not  found  in  the  Fasti  Consulares.    Eutropius 

fives  to  Ulpius  Trajanus  the  surname  of  *  Crinitus,*  per^ 
aps  because  he  wore  his  hair  long,  as  did  his  countrymen 
the  Iberians.  Trajan  the  elder  having  obtained  a  com- 
mand in  Asia  Minor,  went  there,  accompanied  by  his  son, 
who  distinguished  himself  at  an  early  age  in  the  waiB 
agwnst  the  Parthians  and  the  Jews.  He  became  consul 
in  A.D.  91,  together  with  Acilius  Glabrio.  After  he  had 
discharged  his  flmction  he  went  to  Spain,  and  ho  after- 
wards commanded  the  legions  on  the  Lower  Rhine.  His 
military  talents  and  his  amiable  charaoter  made  him  popur 
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lar  with  the  troops";  and  though  we  know  very  little  about 
his  early  life,  we  must  suppose  that  his  merits  were  great. 
This  we  may  conclude  from  the  circumstance  that  the 
emperor  NerVa,  an  old  man  without  issue,  adopted  him  in 
A.D.  97,  and  chose  him  for  his  successor,  although  there  were 
several  relations  of  Nerva  who  had  perhaps  more  claims 
to  the  throne  than  Trajan.  But,  says  Dion  Cassius  (Ixviii., 
c.  4),  Nerva  was  exclusively  led  in  his  choice  by  his  care 
for  the  welfare  of  the  empire  ;  and  he  considered  Trajan's 
Iberian  origin  as  a  matter  of  indifference.  Yet  Trajan's 
nomination  as  Caesar  was  a  new  thing  in  Roman  history, 
the  imperial  throne  having  hitherto  been  exclusively  occu- 
pied by  membera  of  the  old  Roman  aristocracy,  so  that 
Trajan  was  the  first  emperor  who  was  bom  beyond  the 
limits  of  Italy. 

Trajan  received  the  news  of  his  nomination  in  Cologne, 
and  three  months  later  (Aurelius  Victor,  Epitoine^  c.  12) 
the  death  of  Nerva,  which  took  place  on  the  27th  of 
January,  98,  made  him  master  of  the  Roman  empire.  On 
his  arrival  at  Rome  the  people  received  him  with  great 
demonstrations  of  joy,  and  Trajan  soon  proved  that  he 
deserved  his  high  station.  He  appointed  distinguished 
and  honest  men  as  public  functionaries ;  he  curbed  the 
turbulent  body  of  the  Praetorians;  he  issued  an  edict 
against  false  accusers,  and  he  banished  those  who  were 
convicted  of  this  crime  to  the  barren  islands  of  the  Medi- 
terranean. Corn  being  dear  in  Rome,  he  allowed  its 
entrance  duty-free,  and  he  thus  won  the  hearts  of  the 
people,  while  those  whom  he  honoured  with  his  inter- 
course were  delighted  by  his  affability.  Yet  the  emperor 
never  forgot  his  dignity.  His  virtues  and  eminent  quali- 
ties became  conspicuous  in  the  first  years  of  his  reign,  as 
we  may  see  from  the  panegyric  of  Trajan,  which  Pliny  the 
younger  read  in  the  senate  as  early  as  100,  after  he  had 
been  made  consul.  In  103  Pliny,  who  was  a  personal 
friend  of  the  emperor,  was  appointed  proconsul  of  Bithynia 
and  Pontus ;  and  having  inquired  mto  the  state  of  the 
Christians,  he  recommended  them  to  the  emperor,  and 
thus  mitigated  the  persecutions  to  which  they  had  hitherto 
been  exposed  by  Pliny  himself.  The  letters  that  passed 
between  Pliny  and  Trajan  are  the  best  sources  with  regard 
to  the  private  character  of  this  emperor. 

As  early  as  100  Trajan  was  engaged  in  a  war  with  De- 
cebalus,  king  of  the  Dacians ;  at  the  head  of  a  numerous 
army  Trajan  crossed  the  Danube,  defeated  the  enemy, 
and  in  101  took  their  capital,  Zermizegethusa  (Dion  Cas- 
sius, Ixviii.,  c.  9),  which  was  most  probably  situated  on 
the  site  of  the  present  village  of  Varhely,  not  far  fi-om  the 
pass  of  the  *  Iron  Porte,*  in  Transylvania.  In  102  Dece- 
balus  was  compelled  to  purchase  peace  by  the  cession  of 
a  part  of  his  territory ;  and  on  his  return  to  Rome  Trajan 
celebrated  his  first  triumph,  and  was  saluted  with  the 
name  Dacicus.  Lucius  Quintus  and  Hadrianus,  afterwards 
emperor,  distinguished  themselves  in  this  war.  Aimoyed 
by  his  dependence  on  Rome,  Decebalus  violated  the  peace 
as  early  as  104,  and  Trajan  hastened  to  the  Danube,  re- 
solved to  finish  the  war  by  the  conquest  of  Dacia.  He 
ordered  a  bridge  to  be  constructed  over  the  Danube, 
which  was  the  largest  work  of  this  kind  mentioned  by  the 
antients.  According  to  Dion  Cassius  it  consisted  of  twenty 
piers,  150  feet  high,  60  wide,  and  170  feet  apart ;  the 
piers  were  united  by  wooden  arches.  (Dion  Cass.,  Ixviii., 
c.  13,  ed.  Reimar,  and  the  note.)  The  whole  length  of  it 
has  been  calculated  at  4770  Roman  feet.  If  the  statement 
of  Dion  Cassius  is  true,  this  bridge  seems  not  only  to 
have  served  for  the  passage  of  the  river,  but  the  im- 
mense height  of  the  pillars,  of  which  scarcely  more 
than  seventy  feet  can  have  been  under  water,  leads 
to  the  supposition  that  it  was  at  the  same  time  a 
strong  fortification  destined  to  command  the  navigation. 
At  a  height  of  eighty  feet  above  the  water,  soldiers  were 
protected  against  the  missiles  of  the  Dacian  ships,  while 
the  fleet  of  the  enemy  in  passing  that  bridge  ran  the  risk 
of  destruction.  This  bridge  was  either  at  Szemecz  in 
Hungary,  or  five  leagues  above  the  junction  of  the  Alt 
with  the  Danube,  in  Wallachia,  not  far  from  Nicopolis, 
where  ruins  of  the  Roman  colonies  of  Romula  and  Castra 
Nova,  and  a  Roman  road,  which  is  pretty  well  preserved, 
still  exist.  The  war  proved  fatal  to  Decebalus.  Defeated 
wherever  he  encountered  the  Romans,  he  killed  himself  in 
despair  (105) ;  and  in  106  all  Dacia  was  conquered  and 
made  a  Roman  province  by  Trajan,  who  sent  there  nume- 


rous colonists.  [Wallachia.]  Trajan  returned  to  Rome 
in  the  same  year,  and  celebrated  his  second  Dacian 
triumph.  In  memory  of  his  victories  over  the  Dacians  a. 
column  was  erected,  in  114,  by  the  architect  Apollodorus, 
on  the  Forum  Trajani,  which,  having  been  preserved  from 
ruin,  is  still  admired  as  one  of  the  finest  remnants  of 
antient  art.  The  column  was  144  Roman  feet  high,  ac- 
cording to  Eutropius  (viii.,  c.  2),  and  on  the  base  of  it  is 
the  following  inscription : — 

SEXATUS  .  POPULUSQUE  .  ROMANUS 

IMP  .  CAESARI .  DIVI .  NERV«  .  F  .  NERV-K 

TRALA.N0  .  AUG  .  GERM  .  DACICO  .  PONTIF. 

MAXIMO  .  TRIB  .  POT  .  XVII  .  IMP  .  VI .  COS  .  VI  .  P  .  P 

AD  .  DECLARANDUM  .  QUANTAB  .  ALTITUDIUIS. 

MONS  .  ET  .  LOCUS  .  TANTIS  .  OPERIBUS 

Srr .  BGBSTUS. 

Another  column,  which  is  likewise  extant,  was  erected 
in  honour  of  Trajan  by  the  inhabitants  of  BeneveDtum 
after  his  victories  over  the  Parthians. 

After  the  conquest  of  Dacia,  eight  years  of  peace  elapsed, 
which  Trajan  employed  in  a  careful  administration,  and 
in  adorning  Rome  with  beautiful  buildings ;  he  also 
founded  a  library,  the  Bibliotheca  Ulpia,  and  an  institu- 
tion for  the  education  of  poor  children  of  Italian  parents. 
(Fr.  A.  Wolf,  Von  einer  milden  Stiftung  TYaJan's^  Berlin, 
1808,  4to.)  In  114  Trajan  left  Rome  to  lead  his  armies 
against  the  Parthians. 

In  the  Asiatic  part  of  the  empire  peace  had  already 
several  times  been  disturbed,  pnncipally  by  the  Arabs, 
who  however  were  subdued  by  Cornelius  PaJma,  the  pro- 
consul of  Syria,  who,  in  105,  conquered  Arabia  Petrsea,  ami 
made  it  a  Roman  province.  Some  years  later  Cosi'hoes,  or 
Khosrew,  king  of  the  Parthians,  deprived  Exedares,  kins^ 
of  Armenia,  of  his  dominions,  and  created  his  brother  Par- 
thamaspes,  or  Parthamasiris,  king  of  Armenia.  The 
Romans  having  always  been  anxious  to  maintain  their 
influence  in  Armenia — the  independence,  or  rather  depend- 
ence of  this  country  on  Rome  was  necessary  for  the 
security  of  the  East — ^Trajan  declared  war  against  iChosrew. 
The  Parthians  were  defeated,  and  in  one  campaign  Trajan 
conouered  Mesopotamia  and  delivered  Armenia.  He  took 
up  his  winter-quarters  at  Antioch,  relieved  the  Syrians, 
wno  were  suffering  from  the  consequences  of  a  violent 
earthquake,  and  in  the  following  year,  115,  opened  a  new 
campaign.  He  crossed  the  Tigris,  in  the  provmce  of  Adia- 
bene,  and  the  Parthians  having  again  been  defeated,  he  took 
the  towns  of  Nisibis,  Edessa,  Ctesiphon,  and  Seleucia ;  Baby- 
lonia, Assyria,  Armenia,  and  Mesopotamia  became  Jloman 
provinces ;  a  rebellion  of  the  Jews  in  Egypt  and  C)Te- 
naica  was  (fuelled ;  Khosrew  was  deposed,  and  his  brother 
Parthamasiris  was  put  by  Trajan  on  the  throne  of  Parthia. 


Coin  of  Ttajan,  with  Rererte. 
Britlib  Miueam. .  Actual  Siza.    Bronze. 


Berene  of  Coin  of  Tn^ui. 
liBritidiMaMam.    Actual  Size.    Broni*. 
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After  the  conquest  of  these  extensive  proTinces  Trajan 
i^ailed  with  his  neet  on  the  Tigris  to  the  Persian  Gulf,  and 
took  up  his  winter-quarters  in  the  town  of  Spaainus.  When 
he  had  reached  the  sea,  the  example  of  Alexander  sug- 
gested to  him  the  idea  of  conquering  India,  but  remember- 
ing his  advanced  age,  he  renounced  that  scheme.  (Dion 
Casaius,  Ixviii.,  c.  29.)  In  117  Trajan  made  an  incursion 
into  Arabia,  and  ordered  a  fleet  to  be  kept  on  the  Red 
Sea.  Suffering  from  dropsy,  he  set  out  for  Rome,  but  he 
died  on  his  way  at  Selinus,  a  town  in  Cilicia  [Traja.no- 
poLis],  in  the  month  of  August,  117,  at  the  age  of  sixty- 
three  years  nine  months  and  four  days,  according  to  Eutro- 
pius  (viii.,  c.  2). 

Trajan  was  one  of  the  greatest  emperors  of  Rome.  He 
is  said  to  have  been  addicted  to  women  and  wine ;  but  his 
public  character  was  without  reproach,  except  his  passion 
lor  warfare  and  conquest.  However  he  undertook  no  war 
for  frivolous  motives.  He  deserved  the  title  of  *  Optimus,' 
which  the  senate  conferred  on  him.  The  memory  of  his 
name  lasted  for  centuries,  and  two  hundred  years  later 
the  senators  used  to  receive  the  emperors  with  the  accla- 
mation, *  Be  happier  than  Augustus,  and  better  than 
Tramn!* 

The  body  of  Trajan  was  transported  to  Rome,  where  it 
was  deposited  under  the  Columna  Trajani.  His  successor 
was  Hadrian. 

(AureliuB  Victor,  De  dBsaribus,  c.  13 ;  Epitome,  c.  13 ; 
Sextus  Rufus,  Breviarium,  c.  8,  14,  20 ;  H.  Francke,  Zur 
Geschichte  Trojans  und  seiner  Zeitgenossen,  1837,  is  a 
very  valuable  book.) 

TRAJECTORY,  the  technical  name  which  was  for- 
merly given  to  a  curve,  that  is,  to  a  curve  required  to  be 
found  by  means  of  given  conditions ;  most  frequently  used 
for  the  required  path  of  a  particle  acted  on  by  given  forces. 
The  term  is  now  seldom  used. 

TRALEE,  the  assize-town  of  the  county  of  Kerry,  in  the 
province  of  Munster  in  Ireland,  159  miles  in  a  direct  line 
south-west  of  Dublin,  or  192  miles  by  the  mail-road  through 
Naas,  Maryborough,  Roscrea,  Nenagh,  Limerick,  Rath- 
keale,  Tarbert,  and  Listowel ;  73  miles  south-west  of 
Limerick,  and  74  miles  west-north-west  of  Cork,  through 
Macroom  and  Killarney :  in  52''  15'  N.  lat.  and  0**  38'  W. 
long. 

Tralee  derives  its  name  (•  Traigh-lee,'  *  the  strand  or 
shore  of  the  Lee')  from  its  position  near  the  outfall  of  the 
little  river  Lee  into  the  shallow  and  unsafe  bay  of  Tralee. 
There  was  antiently  a  Dominican  friary,  under  the  invoca- 
tion of  the  Holy  Cross,  founded  (a.d.  1213)  by  John  Fitz- 
Thomas,  one  of  the  great  Geraldine  family.  The  knights 
of  St.  John  of  Jerusalem  had  also  a  commandery  in  this 
neighbourhood.  In  the  Irish  wars  of  Queen  Elizabeth  a 
body  of  Irish  was  routed  at  Tralee  (a.d.  1600)  with  great 
slaughter  by  Sir  Charles  Wilmot.  The  earl  of  Desmond 
had  a  castle  here,  which  having  come,  on.  the  forfeiture  of 
the  earl,  into  the  hands  of  Sir  Edward  Denny,  served  as  a 
place  of  refuge  for  the  English  families  resident  in  and 
about  the  town  when  Tralee  was  entered  by  the  insurgents 
in  the  great  rebellion  of  1641.  The  castle  held  out  for  six 
months,  but  was  at  last  obliged  to  surrender.  The  town 
was  soon  after  burned,  to  prevent  its  falling  into  the  hands 
of  Lord  Inchiquin.  It  was  again  burned  (a.d.  1691)  on 
the  approach  of  King  William's  army. 

Tralee  is  in  the  barony  of  Trughenackmv :  the  parish  is 
about  four  nules  in  length  and  one  and  a  naJf  in  breadth, 
and  has  an  area  of  4391  acres,  statute  measure :  the  po- 
pulation in  1831  was  as  follows  : — 


Town  and  ) 
borough  I 
Rest  of  parish  :  242 


Houses. 

Uaifi. 
Inhabited,  habited.  Building.  Total.     Families.  Penont. 

1218 


118      88 


1424 
242 


1801 
258 


9,568 
1,453 


1460      118      88      1666      2059    11,021 

The  borough  comprehends  not  only  the  town,  but  a  con- 
rtderable  rural  district  around  it:  it  does  not  however 
comprehend  the  whole  parish.  The  population  of  the 
borough,  in  1821,  was  only  7547 ;  so  that  the  increase  in 
ten  years  ^1821-31)  was  2021 ;  and  the  population  has  con- 
siderably increased  since  1831. 

The  town  is  irregularly  laid  out  on  a  low  site,  north  of 


the  river  Lee,  and  at  some  little  distance  from  the  bay ;  it 
is  liable  from  its  situation  to  be  flooded  when  there  are 
spring-tides  in  the  bay  and  the  stream  of  the  Lee  is 
swollen.  The  streets  are  repaired  by  county  presentment, 
and  are  partially  paved  and  flagged,  but  not  lighted; 
neither  is  there  any  nightly  watch.  An  attempt  to  in- 
troduce the  provisions  of  the  new  paving  and  lighting  act 
(9  Geo.  IV.,  c.  82)  was  resisted  by  the  mhabitants.  The 
sewers  in  the  town  are  bad,  and  the  streets  are  very  dirty. 
There  is  no  regular  market-place,  and  the  business  of  the 
market  is  conducted  in  the  streets.  Some  of  the  streets 
are  lined  with  respectable  dwelling-houses  (several  of  them 
of  a  superior  description)  and  goSl  shops;  and  the  town 
has  undergone  great  improvement  within  the  last  few 
years.  The  church  is  a  large  and  handsome  building,  with 
a  square  tower  crowned  with  pinnacles ;  the  congregation 
averages  700  persons,  and  is  increasing.  ITiere  is  a  large 
and  handsome  Roman  Catholic  chapel  (attended  by  3000 
persons),  a  small  Methodist  meeting-house,  and  another 
small  one  for  Independents.  Detached  from  the  town, 
half  a  mile  to  the  south-east,  are  the  county  gaol  and  a 
barrack;  they  are  both  substantial  buildings;  the  gaol, 
built  on  the  radiating  principle,  is  capable  of  accom- 
modating more  than  200  prisoners ;  the  barrack  is  capable 
of  accommodating  nearly  500  men,  and  has  an  hospital  for 
30  patients.  A  considerable  brewery  and  a  distillery  are 
near  the  gaol.  The  county  court-house,  a  handsome  build- 
ing of  modern  erection,  is  in  the  town ;  and  in  the  same 
street  as  the  court-house  is  the  county  club  and  news- 
room. There  are  an  extensive  brewery,  besides  that 
already  mentioned,  and  a  smaller  brewery,  both  in  the 
town. 

The  trade  of  Tralee  is  considerable,  and  it  has  been  for 
some  years  rapidly  progressive.  In  1831,  991  persons  were 
employed  in  the  town  and  borough  in  retail  trade  and 
handicraft ;  and  there  were  214  capitalists,  bankers,  pro- 
fessional, and  other  educated  men.  There  are  two  weekly 
markets,  well  supplied,  and  five  yearly  fairs.  There  are 
three  banking  establishments.  The  town  is  well  supplied 
with  fish,  and  on  reasonable  terms.  Tralee  is  a  port,  but 
vessels  have  had  to  take  in  and  discharge  their  cargoes  at 
Blennerville,  on  the  shore  of  the  bay,  a  mile  and  a  quarter 
distant :  a  ship-canal  is  in  progress,  perhaps  finished  by 
this  time,  by  which  vessels  of  300  tons  will  be  enabled  to 
come  up  to  the  town,  at  the  west  end  of  which  a  large  basin 
has  been  constructed.  The  port  is  visited  yearly  (taking  the 
average  of  the  seven  years  from  1827  to  1833)  by  Sboni 
seven  vessels  (having  a  total  of  1500  to  1600  tons)  from 
foreign  parts ;  in  the  same  years  nearly  forty  coastere 
(about  3000  tons)  from  Great  Britain  entered  inwards,  and 
about  twenty-five  coasters  (800  to  1000  tons)  from  other 
ports  in  Ireland ;  while  about  fifty-five  coasters  (about 
4000  tons)  cleared  out  for  Great  Britain,  and  about  fifteen 
or  sixteen  coasters  (5Q0  to  700  tons)  for  other  ports  in  Ire- 
land. The  trade  with  Great  Britain,  especially  the  export 
trade,  was  steadily  increasing  through  that  interval ;  but 
the  trade  with  other  ports  of  Ireland  was  decreasing.  The 
chief  foreign  goods  imported  were  timber,  deals,  and 
staves ;  the  chief  article  of  import  from  Great  Britain  was 
coals ;  and  the  chief  exports  were  wheat  and  oats,  both 
rapidly  increasing;  barley,  also  increasing;  and  butter, 
which  was  diminishing. 

The  corporation  of  Tralee  (consisting  of  a  provost,  twelve 
free  burgesses,  and  other  officers)  was  created  by  charter  of 
James  I.  It  never  had  any  property  except  the  tolls  on 
the  Tuesday  market  and  on  one  of  the  fairs :  it  has  been 
abolished  bv  the  late  act  (3  &  4  Vict.,  c.  108)  for  regulat- 
ing the  Irish  municipal  corporations.  Before  the  abdition 
there  was  a  provost's  court,  which  was  a  court  of  record 
for  all  personal  actions  not  exceeding  the  sum  of  five 
marks.  Petty  sessions  were  held  by  the  provost  and  some 
of  the  county  miwstrates  twice  a  week.  There  was  no 
borough  gaol.  The  assizes  for  the  county  of  Kerry  are 
held  here ;  and  the  assistant-barrister  for  the  county  sits  at 
quarter-sessions  and  for  the  trial  of  civil  bills  four  times  in 
the  year.  Some  of  the  county  police  are  stationed  in  the 
town. 

Tralee  returns  one  member  to  parliament.  By  the  Irish 
Boundary  Act  (2  &  3  Wm.  IV.,  c.  89),  a  boundaiy  was 
adopted  for  parliamentary  purposes,  more  restricted  than 
the  existing  municipal  boundary,  but  comprehending  all 
the  town,  and  allowing  space  for  its  extension.   The  num- 
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ber  of  electors  on;the  register  in  1839-40  was  296,  namely 
285  ten-pound  householderB  and  11  freemen. 

Tralee  is  a  rectory  in  the  diocese  of  Ardfert,  and  in  the 
province  of  Cashel,  now  united  to  that  of  Dublin:  the 
gross  yearly  value  of  the  livine  is  estimated  at  454/.  7*.  74^., 
the  net  value  at  377/.  109. ;  there  is  a  ^lebe-house  fit  for 
residence.  In  the  Roman  Catholic  division  the  parish  is 
united  with  the  greater  portion  of  three  adjacent  parishes. 
There  is  a  nunnery  of  the  order  of  the  Presentation. 

There  were  in  the  year  1835  nine  day-schools  in  the  parish 
of  Tralee :  one  of  tliese,  a  free-school,  with  an  average 
attendance  of  50  children,  was  under  the  superintendence 
of  the  rector,  and  was  supported  by  a  grant  from  Erasmus 
Smith's  fund,  and  by  contributions  from  the  clergy  of  the 
establishment ;  a  second  free-school  was  under  tne  same 
superintendence ;  two  others,  free-schools,  with  an  average 
attendance  of  500  children,  were  under  the  superintendence 
of  the  Roman  Catholic  clergy,  and  were  partly  taught  by 
the  nuns  of  the  Presentation ;  the  other  five  schools,  with 
an  average  attendance  of  35  children  each,  were  respect- 
able schools,  kept  by  ladies,  and  supported  by  the  payments 
of  the  pupils. 

The  county  fever-hospital,  the  county  infirmary,  with  a 
dispensary  attached,  are  at  Tralee;  and  there  are  two 
asylums  for  the  poor,  a  neat  row  of  almshouses,  a  tem- 
porary asylum  for  lunatics  before  sending  them  to  the 
district  asylum  at  Limerick,  and  a  prosperous  savings' 
bank. 

Races  are  held  near  the  town,  and  a  yearly  regatta  in  the 
bay.  There  is  a  chalybeate  spring  about  three  miles  west 
of  the  town,  it  is  not  in  Tralee  parish,  on  the  northern 
shore  of  the  bay,  round  whicha  small  watering-place  has 
risen  up,  called  •  the  Spa  of  Tralee,'  or  more  concisely 
'  Spa.'  There  is  an  excellent  strand  for  bathing.  There  are 
several  gentlemen's  seats  round  Tralee.  Good  limestone 
for  building  is  quarried  near  the  town. 

{Reports  of  Commissioners ^  and  other  Parliamentary 
Papers;  Lewis's  and  Carlisle's  Topographical  Diction- 
aries; Dublin  Almanack.) 

TRAM-ROAD,  a  road  prepared  for  the  easy  transit  of 
trams  or  waggons,  by  the  insertion,  in  its  surface,  of 
smooth  beams  of  wood,  blocks  of  stone,  or  plates  of  iron, 
as  wheel-tracks.  It  is  therefore  a  kind  of  ranway,  adapted 
for  the  passage  of  vehicles  with  wheels  of  the  ordinary 
form.  Of  the  early  kinds  of  railway  which  bear  the  cha- 
racteristics, and  frequently  also  the  name,  of  tram-roads, 
an  account  is  given  under  Railways,  vol.  xix.,  pp.  245, 
246 ;  and  of  the  mode  of  constructing  tram-ways  in  ordi- 
nary roads,  and  their  advantages,  a  notice  will  be  found 
under  Road,  vol.  xx.,  pp.  33,  34. 

TRAMMELS,  the  name  of  the  Elliptic  Compasses, 
described  in  that  article,  in  which  a  bar  carrying  a  pencil 
is  guided  by  two  pins  which  move  in  grooves. 

TRA'NI,  a  considerable  town  of  the  kingdom  of  Naples, 
situated  on  the  coast  of  Apulia  in  the  province  of  Terra 
di  Ban,  is  an  archbishop's  see,  whose  archbishop  is '  also 
bishop  in  partibus  of  Nazareth.  The  Gran  Corte  Civile,  or 
court  of  appeal  for  civil  suits,  of  the  two  provinces  of  Terra 
di  Ban  and  Terra  d'Otranto,  and  the  Gran  Corte  Criminale 
of  the  province  of  Bari,  hold  their  sittings  at  Trani.  The 
town  is  well  built :  it  has  a  castle,  which  was  built  by  the 
emperor  Frederic  II. ;  a  handsome  cathedral  with  a  lofty 
tower,  and  several  other  churches  and  convents ;  a  harbour 
for  small  vessels ;  and  about  15,000  inhabitants,  who  carry 
on  a  considerable  trade  in  apicultural  produce,  especially 
oil  and  com.  Trani  is  8  miles  S.E.  of  Barletta,  26  miles 
N.W.  of  Bari,  and  120  miles  E.N.E.  of  Naples. 

(Neigebaur,  Gemdlde  Italiens  ;  Serriston,  Statistica  delV 
Italia.) 

TRANQUEBAR.     [Hindustan,  p.  208.] 

TRANSACTIONS,  PHILOSOPHICAL,  are  the  volumes 
containing  the  several  papers  relating  to  the  sciences, 
which,  afleir  having  been  read  at  the  meetings  of  the 
Royal  Society  of  London,  have  been  thought  worthy  of 
being  made  public  at  its  expense.  In  the  article  Royal 
Society  there  has  been  given  an  account  of  the  publica- 
tion of  the  iiret  portions  of  the  work,  and  of  the  number 
of  volumes  which  have  appeared,  from  the  time  oiF  its  com- 
mencement in  1665,  to  the  jrear  1841. 

The  papers  are  inserted  in  the  volumes  according  as 
they  were  presented,  and  consequentiy  they  are  destitute 
ef  any  arrangement  with  respect  to  the  nature  of  the 


subjects  to  which  they  relate;  but  in  Dr.  Thomson's 
*  History  of  the  Society,'  brief  notices  of  the  most 
important  papers  will  be  found,  under  the  particular  heads 
to  which  those  papers  belong,  and  that  work  must  therefore 
be  considered  as  a  valuable  guide  for  those  who  would 
trace  the  progress  of  scientific  discovery  in  this  country 
during  nearly  180  years,  which  have  elapsed  since  the 
formation  of  the  Society ;  it  is  to  be  regretted  however 
that  the  work  extends  only  to  the  end  of  the  eighteenth 
century.  Dr.  Thomson  has  arranged  the  subjects  of  the 
papers  in  the  •  Transactions,'  under  the  following  di^'i- 
sions : — 

Natural  History, 
Mathematics, 
Mechanical  Philosophy, 
Chemistry, 
and  to  these  are  added  several  miscellaneous  articles. 

Under  the  first  of  these  divisions  are  placed  Botany, 
Zoology,  Mineralogy,  Geography,  and  Topography :  and 
the  number  of  papers  on  the  first  of  these  subjects 
amounts  to  about  one  hundred ;  it  is  observed  however,  that 
few  of  these  were  presented  by  members  of  the  Society, 
and  that  since  the  formation  of  the  Linnean  Society,  in 
1788,  none  have  been  received  in  the  '  Transactions/ 
Sir  Hans  Sloane,  who  was  elected  in  1684,  was  the  principal 
contributor,  and  his  botanical  papers  are  still  of  con- 
siderable value.  The  physiology  of  plants  was  first 
investigated  b^  members  of  the  Koyal  Society,  but  the 
discoveries  wmch  have  been  made  during  the  present 
century  have  very  much  diminished  the  importance  of  the 
earlier  papers  on  this  branch  of  Natural  History.  The 
most  curious  are  those  of  Dr.  Grew  (1670),  on  the  anatomr 
of  plants ;  of  Mr.  Barrel  (1727),  on  the  growth  of  the 
misseltoe ;  of  Dr.  Smith  (1788),  on  the  irritability  ot 
plants ;  and  the  several  papers  by  Mr.  Knight  which  were 
read  in  1799  and  in  subsequent  years.  Forty  papera  relate 
to  agriculture,  but  they  are  of  early  dates ;  and  the  first  is 
a  review  (1669)  of  Evelyn's  *  Sylva  and  Pomona.' 

In  the  *  Transactions'  are  numerous  detached  papers  on 
zoology,  and  these  contain  descriptions  of  several  species 
of  mammalia,  birds,  amphibia,  fish,  zoophytes,  &c.  Short 
notices  only  of  anatomical  discoveries  occur,  and  the 
earliest  is  a  paper  (1691),  by  Clopton  Havers,  on  the 
structure  and  growth  of  bones :  the  '  Transactions'  are, 
however,  enriched  by  several  papers  on  comparative 
anatomy.  Of  Physiology,  or  the  properties  and  functions 
of  living  bodies,  the  number  of  papers  is  considerable,  and 
they  are  classed  by  Dr.  Thomson  under  the  following  sub- 
divisions:— Circulation  of  the  Blood,  Respiration,  the 
Action  of  the  Skin,  the  Nervous  System,  Vision,  Organs 
of  Motion  and  Nourishment.  The  second,  third,  and  fifth 
volumes  contain  papers  by  Mr.  Boyle  on  respiration  ;  and 
among  the  later  volumes  will  be  found  those  of  Dr. 
Currie  (1792),  and  Mr.  Brodie  (1811),  on  animal  heat: 
there  are  also  two  curious  papers  on  the  temperature 
which  the  human  body  is  capable  of  bearing ;  and  recently 
(1840),  a  valuable  paper  by  Sir  Charles  Bell  on  the 
Nervous  System. 

The  Medical  and  Surgical  papers  are  numerous ;  and 
though  they  are  on  miscellaneous  subjects,  thev  constitute 
II  valuable  repository  of  information  on  those  branches  of 
knowledge;  among  them  are  some  remarkable  cases  of 
persons  bein^  burnt  to  death  without  visible  cause,  and  an 
account  of  the  cases  of  death  from  the  gaol-fever  in  1730  ; 
there  are  also  several  papers  relating  to  inoculation  for  the 
smaJl-pox,  of  which  the  first  is  in  the  volume  for  1714  ; 
and  a  paper  by  Mr.  Cheselden  containing  an  account  of 
the  operation  performed  on  the  eyes  of  a  boy  who  was 
bom  blind. 

The  *  Transactions '  contain  few  notices  relating  to 
Mineralogy:  among  the  earlier  papers  is  one  (1671)  on 
the  formation  of  cloth  and  paper  from  amianthus,  and 
another  (1731)  on  the  first  discovery  of  diamonds  in 
Brazil. 

Under  the  head  of  Geology  may  be  placed  some  im- 
portant papers  conceminff  the  rocks  which  constitute  the 
crust  of  the  earth ;  and  tnere  are  several  on  petrifactions, 
on  shells  and  zoophytes,  and  on  fossil  bones.  Among 
them  also  is  a  paper  (1711)  on  the  origin  of  peat,  by  the 
earl  of  Cromartie,  and  on  mosses  (ITO),  by  Dr.  Walker. 
Forty-five  papers  have  been  published  concerning  the 
eartnquake  at Xisbon,  besides  seveial  on  volcanoes,  burning 
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coal-pits,  and  on  the  temperature  of  hot-springs.  Mr. 
Hopkins's  •  Researches  on  Physical  Geology'  appear  in  the 
volume  for  1840.  It  is  remarkable  that  most  of  the  wild 
theories  which  have  been  formed  to  explain  the  cause  of 
the  Noachian  deluge  and  of  the  present  state  of  the  earth 
are  to  be  found  in  the  volmnes  of  the  *  Transactions.* 

Among  the  papers  relating  to  Geography  and  Topo- 
graphy IS  one  by  Mr.  Murdoch  (1758),  describing  the 
raetnod  of  representing  part  of  the  earth's  surface  on  that 
of  a  cone  ;  but  the  most  important  papers  belonging  to 
these  subjects  are  those  which  contain  Dr.  Maskelyne's 
observations  (1775)  on  the  attraction  of  mountains,  and 
the  proceedings  relating  to  the  trigonometrical  survey  of 
the  British  Isles  by  Generals  Roy  and  Mudge  and  Colonel 
Colby. 

The  second  great  division  is  that  of  Mathematics,  and 
on  this  important  subject  the  papers  are  numerous. 
Among  those  which  relate  to  the  antient  Greometry  are 
the  papers  of  Dr.  Simson  (1723),  and  of  Mr.  Brougham 
(1798),  on  Porisms;  a  problem  by  Dr.  Pemberton  (1763), 
concerning  loci,  and  a  paper  by  Dr.  Horsley  (1772),  on 
the  invention  of  Eratostnenes  for  determining  prime 
numbers.  There  are  nine  papers  on  the  origin  of  the 
nine  digits;  in  one  of  whicn,  oy  Mr.  Barlow  (1741),  it  is 
shown,  from  a  date  in  the  parish  church  of  Romney,  that 
the  Arabic  numerals  must  have  been  known  in  England 
about  the  year  1000.  Of  the  rest,  the  most  important  are 
the  ,logarithniotechnica  of  Mercator ;  the  papers  of  Dr. 
Halley,  Mr  Cotes,  and  Mr.  Hellins,  which  relate  also  to 
logarithms;  the  papers  on  the  nature  of  equations,  on 
series,  and  on  annmties,  also  those  which  relate  to  the 
conic  sections  and  to  the  quadrature  of  curves.  In  the 
later  volumes  will  be  found  the  important  papers  which 
have  been  contributed  by  the  eminent  mathematicians  of 
the  present  day. 

Under  the  third  great  division,  which  is  that  of  Mechani- 
cal Philosophy,  are  classed  Astronomy,  Optics,  Dynamics, 
Mechanics,  Hydrod^amics,  Acoustics,  Navigation,  Elec- 
tricity, and  Magnetism ;  and  among  the  papers  relating  to 
astronomy  are  those  of  Dr.  Halley  (1691,  1716),  on  the 
conjunctions  of  the  inferior  planets,  and  on  the  transits  of 
Venus ;  tfiose  of  Dr.  Bradley  (1723,  1747)  describing  his 
discovery  of  aberration  and  nutation ;  besides  the  accounts 
of  Sir  William  Herschel's  astronomical  observations.  The 
principal  optical  papers  are  those  which  contain  Newton's 
experiments  on  light  (1672)  ;  Dr.  Halle v's  paper  (1693) 
containing  formulae  for  finding  the  foci  of  optical  glasses ; 
Mr.  Dollond's  account  (1758)  of  his  discovery  of  the  achro- 
matic telescope ;  and  the  papers  on  the  recent  discovery 
of  the  polarity  of  light.  To  dynamics  belong  the  papers 
containing  the  mathematical  theory  of  the  collision  of 
bodies,  by  Dr.  Wallis,  Sir  C.  Wren,  and  Mr.  Huygens 
(1668-9)  ;  Mr.  Smeaton's  paper  (1776)  on  the  quantity  of 
mechanical  power  necessary  for  giving  different  degrees 
of  velocity  to  heavy  bodies ;  with  those  of  Mr.  Landen 
(1777)  and  Mr.  Vince  (1780)  on  the  rotatory  motion  of 
bodies.  There  are  comparatively  few  papers  on  the  sub- 
ject of  mechanics :  among  them  are  those  of  Huygens  and 
Hooke  (1675)  on  watches :  a  valuable  paper  (1785)  by  Mr. 
Vince  on  friction ;  and  one  by  Mr.  Hodgkinson  (1840)  on 
the  strength  of  cast-iron  pillars.  With  respect  to  hydro- 
dynamics and  hydraulics,  the  most  important  are  those  of 
Mr,  Canton  (1762-4)  on  the  compressibility  and  elasticity 
of  fluids ;  and  two  by  Mr.  Atwood  (1796-8)  on  the  sta- 
bility of  ships.  Mr.  Smeaton  has  a  valuable  paper  (1759) 
on  the  power  of  wind  and  water  to  turn  macmnes ;  and 
Mr.  Vince  (1798)  one  on  the  resistance  to  bodies  moving 
in  fluids.  There  are  several  papers  on  the  suspension  of 
water  in  capillary  tubes ;  and  there  is  one  by  Mr.  Beighton 
(1731),  giving  an  account  of  the  water- works  at  London. 
The  papers  on  pneumatics  consist  chiefly  of  those  which 
were  contributed  by  Dr.  Halley  (1686),  Sir  George  Shuck- 
burgh,  and  General  Roy  (17w),  on  the  measurement  of 
heights  by  the  barometer ;  with  those  of  Greaves,  H^ley, 
Robins,  Hutton,  and  Count  Rumford,  on  the  force  of  fired 
gunpowder.  The  principal  papers  relating  to  acoustics 
are,  one  by  Dr.  Denham  (1768)  on  the  velocity  of  sound; 
and  one  by  Dr.  Young  (1800)  on  sound  and  light.  Those 
which  come  under  the  head  of  navigation  consist  almost 
wholly  of  descriptions  relating  to  the  phenomena  of 
tides. 

Almost  every  discovery  in  the  science  of  electricity  has 


been  made  by  members  of  the  Royal  Society,  and  the  num- 
ber of  papers  relating  to  this  subject  is  considerable. 
Among  them  are  accounts  of  the  experiments  made  by  the 
earliest  electricians,  Hauksbee,  Gray,  Dufay,  and  Desa- 
guliers.  Dr.  Watson  has  a  paper  (1748)  on  the  distances 
to  which  shocks  may  be  conveyed  by  conductors,  and  an- 
other (1751)  in  which  an  account  is  given  of  Franklin's 
•  Treatise  on  Electricity.'  There  is  a  paper  by  the  AbbS 
Nollet  (1748)  on  the  effect  produced  by  electricity  on 
water  flowing  through  capillary  tubes ;  one  by  Mr.  Wilson 
(1759)  on  the  heated  tourmalin ;  and  another  by  the  same 
(1773)  on  the  efficacy  of  blunt  conductors:  there  are 
also  several  p«pers  by  Dr.  Priestley  on  electrical  subjects ; 
Mr.  Cavendish's  theory  of  electricity  (1771) :  Volta's  ac- 
count (1800)  of  the  galvanic  pile:  and  Sir  Humphry 
Davy's  paper  containing  his  great  oiscovery  concerning 
the  agency  of  galvanism  in  decomposing  compound  sub- 
stances ;  besides  the  highly  valuable  papers  by  Mr.  Faraday 
concerning  his  experimental  researones  in  electricity. 
Among  the  papers  on  magnetism  are  that  of  Dr.  Brook 
Taylor  (1715)  on  the  law  of  magnetic  attraction ;  the  hy- 
pothesis of  Halley  concerning  the  cause  of  the  dip  and 
variation  of  the  needle ;  and  Lt.-Col.  Sabine's  recent  con- 
tributions on  terrestrial  magnetism. 

The  Transactions  are  rich  in  papers  on  Chemistry,  which 
however  are  of  a  miscellaneous  nature :  among  tne  more 
important  are,  the  paper  of  Mr.  Brand  (1736)  on  hydrogen 
gas ;  that  which  states  the  experiments  of  Mr.  Cavendish 
(1783)  to  determine  the  components  of  atmospherical  air. 
There  is  a  paper  by  Dr,  Henry  of  Manchester  (1797)  on 
the  expansion  of  carburetted  hydrogen  gas  by  electricity ; 
and  one  by  Mr.  Kirwan  (1786),  containing  an  account  of 
his  experiments  on  sulphuretted  hydrogen  gas. 

There  are  many  papers  on  the  subject  of  Meteorology, 
but  most  of  them  are  merely  diaries  of  the  weather: 
among  them  however  is  a  paper  by  Dr.  Heberden  (1765) 
on  the  rate  at  which  temperatures  diminish  in  the  atmo- 
sphere as  the  distances  from  the  surface  of  the  earth  in- 
crease. 

Among  the  papers  which  Dr.  Thomson  ranks  as  miscel- 
laneous are  the  few  which  relate  to  Antiquities :  these  con- 
tain accounts  of  the  ruins  of  Palmyra  (1695),  Pompey's 
pillar  (1767)»  the  catacombs  of  Rome  and  Naples  (1760) ; 
and  there  are  several  papers  on  the  discoveries  made  in 
Herculaneum. 

TRANSCENDENTAL,  a  mathematical  term  of  de- 
scription,  the  meaning  of  which  is  not  very  uniform.  When 
any  particular  formula  is  incapable  of  being  expressed  by 
any  particular  range  of  algebraical  S3anbol8,  it  is,  with  re- 
spect to  those  symbols,  transcendental,  that  is,  it  transcends 
or  climbs  beyond  the  power  of  these  symbols.  The  word 
was  perhaps  first  used  by  Leibnitz  (' Leipzig  Acts.'  1686), 
who  says,  '  placet  hoc  loco,  ut  magis  profutura  dicamus, 
fontem  aperire  tran^cendentium  ^uantitatuniy  cur  nimi- 
rum  quaedam  problemata  neque  sint  plana,  neque  solida, 
neque  sursolida,  aut  ulUus  certigradus,  sed  omnem  aequa- 
tionem  algebraicam  transcendant.'  Here  then  is  the  first 
meaning  of  the  word ;  a  transcendental  problem  is  one  the 
equation  of  which  is  infinitely  high,  or  contains  an  infinite 
series  of  powers  of  an  unknown  quantity,  so  that  its  highest 
degree  transcends  every  de^ee. 

To  form  an  idea  of  what  is  now  most  commonly  meant 
by  transcendental,  it  will  be  desirable  to  recapitulate  the 
steps  b]^  which  algebra  has  arrived  at  its  present  state  of 
expression ;  or  rather,  mathemaitical  analysis,  as  those  would 
say  who  do  not  like  to  call  the  differential  calculus  by  the 
name  of  algebra. 

And  first  we  have  the  state  which  preceded  the  time  of 
Vieta,  in  which  formulsB  were  mostly  described  in  words, 
and  the  adoption  of  arbitrary  symbols  of  quantity  was  only 
of  casual  occurrence. 

Next,  we  have  the  introduction  of  arbitrary  symbols  of 
quantity  by  Vieta,  but  not  to  the  extent  of  using  arbitrary 
numbers  of  multiplications,  or  algebraical  exponents. 
Here  what  we  now  call  a»  was  transcendental;  Vieta 
could  have  described  a*  bv  a  cubo-cubum,  or  a^  by  a 
quadrato-quadrato-cubum,  but  a*  had  neither  name  nor 
symbol. 

Thirdly,  we  have  the  stage  which  began  with  Harriot 
and  Descartes,  and  which  brought  ordinary  algebra  into 
substantially  its  present  form.  During  these  penods  how- 
ever geometiy  and  arithmetic,  without  help  from  algebra, 
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had  brought  into  use  sines,  cosines,  &c.,  and  logarithms, 
which  were  then  properly  transcendental.  The  words 
which  described  a  particular  mode  of  drawing  lines  in  a 
circle,  or  the  result  of  many  interpositions  of  geometrical 
means  between  two  given  numbei's,  did  not  place  those 
lines  or  means  among  the  objects  of  algebra,  and  gave  no 
clue  to  any  ^gebraical  properties. 

Fourthly,  we  have  the  snort  but  interesting  period  in 
wliich,  before  the  formal  invention  of  fluxions  or  the  dif- 
ferential calculus,  infinite  series  began  to  be  employed,  and 
the  transcendentals  last  alluded  to  ceased  to  be  absolutely 
incapable  of  expression.  This  was  the  state  in  which 
Leibnitz  found  the  science  when  he  first  proposed  to  dis- 
tinguish between  algebraical  and  transcendental  problems. 

Fifthly,  we  have  the  period  succeeding  the  invention 
of  the  differential  calculus,  in  which  the  areas  and  lengths 
&c.  of  curves  could  be  expressed,  whether  they  could  be 
reduced  into  older  language  or  not,  by  the  new  signs  for 
fluents  or  integrals. 

Sixthly,  we  have  an  alteration^  which  it  might  have  been 
supposed  should  have  come  long  before,  namely,  the  ex- 
pression of  the  old  transcendentaJs  as  recognised  functions, 
and  the  writing  of  them  accordingly,  as  log  x,  sin  x,  cos  x, 
&c.  Strange  as  it  may  appear,  tnis  was  never  formally 
and  steadily  done  till  the  time  of  Euler.  And  it  is  only  in 
our  own  day  that  the  system  has  been  completed  by  the 
recognition  of  the  number  whose  logarithm  is  x,  the 
angle  whose  sign  is  :r,  &c.  as  functions  of  x,  and  the  adop- 
tion of  the  appropriate  symbols  log""  x,  sin'"^ar,  &c. 

Seventhly,  a  most  important  addition  has  been  coming  into 
use  in  the  present  century,  namely,  the  employment  of  de- 
finite integrals  as  modes  of  expression,  not  merely  of  functions 
of  the  variable  of  integration,  but  of  other  quantities  which 
only  enter  as  constants,  or  which,  if  they  vary,  vary  inde- 
pendently of  the  variable  used  in  integration.  So  powerful 
IS  this  mode  of  expression,  that  it  may  almost  be  suspected 
to  be  final:  and  the  word  transcendental  is  rapidly  ac- 
quiring a  new  meaning.  We  predict  that  it  will  settle  into 
the  following :  a  transcendental  result  will  be  one  which  is 
incapable  of  expression  except  by  a  definite  integral,  or  by 
an  infinite  series  which  cannot  be  otherwise  expressed  than 
by  a  definite  inte^l. 

In  the  meanwhile  there  are  two  senses  in  which  the  word 
is  used.  The  first  is  that  just  explained ;  the  second  has 
reference  to  the  old  distinction  of  algebraical  and  trans- 
cendental. A  function  of  x  is  algebraical  when  it  is 
finite  in  form,  and  x  is  never  seen,  nor  any  function  of  it, 
in  an  exponent,  nor  under  the  symbols  of  a  sine,  cosine, 
&c.,  or  a  logarithm.  No  operation  then  enters  with  x 
unless  it  be  one  of  the  four  great  operations  of  arithmetic, 
or  else  involution  or  evolution  with  a  definite  exponent. 
Thus  in  this  sense  of  the  word,  log  x  and  sin  x  are  both 
transcendentals.  But  in  the  modern  sense  in  which  trans- 
cendental is  not  opposed  to  algebraical,  but  to  that  which 
is>  expressible  by  oniinary  means,  log  x  and  sin  x  are  not 
transcendental,  being  among  the  most  common  of  the  pre- 
sent modes  of  expression,  and  being,  in  fact,  connected 
with  algebra  in  a  way  which,  had  it  been  understood  when 
these  symbols  were  first  used,  would  probably  have  always 
saved  them  from  the  distinctive  term. 

The  roots  of  equations  of  the  fifth  and  higher  degrees 
are,  properly  speaKing,  transcendental :  there  is  no  mode 
of  expression  except  by  infinite  series.  And,  generally 
speaking,  and  with  the  exception  of  a  few  cases  in  which 
modes  of  expression  have  been  invented  and  studied, 
INVERSE  functions  are  transcendental.  And  a  result  of 
such  inversions,  even  though,  from  our  ignorance  of  its 
real  properties,  it  may  be  expressible  by  ordinary  means,  is 
transcendental  as  long  as  that  ignorance  lasts.  And  it  is 
useful  to  observe  that  forms  of  the  most  different  kind 
may  be  connected  together  by  such  a  relation  as  this,  that 
both  are  cases  contained  under  the  same  transcendental. 

To  exhibit  the  arrival  of  one  of  these  transcendentals  of 
inversion,  as  they  might  be  called,  let  us  take  the  eG[uation 
<t>x.4>'x  =  <l)(<t>x\  where  (fi'x  means  the  differential  co- 
efficient of  <f>x.  A  large  class  of  solutions  may  be  obtained 
as  follows: — ^The  equation  y  log  y  =  C  has  an  infinite 
number  of  roots,  two  at  most  being  real,  and  all  the  rest  of 
the  form  a  4-  /3  V—  1.  Let  a,  6,  c,  &c.  be  any  of  these 
roots,  and  let  ^o?  be  a  function  of  x  formed  as  follows : — 

^0?  =  Aa'+B^'•^..., 


where  one,  two,  or  any  number  of  roots  may  be  taken  at 
pleasure :  and  A,  B,  &c.  are  any  quantities  independent  of 

X.    Let\(/""^  X  be  the  inverse  function  of  -^x,  so   that 


1—1 


^  (iff      a?)  IS  a? ;  then  tf/  (\(/     x—  1)  is  a  solution  of  the  on- 


ginal  equation,  or   ^J7=«K\(/   ^  a?— 1)  gives  <f)X.<f>'x=z 

^  (^ar).  Now  yfT'^  x  is,  when  more  than  one  root  is  used, 
inexpressible  except  by  infinite  series :  that  is,  not  merely 
inexpressible  in  common  algebraical  terms,  but  even  with 
the  assistance  of  logarithms  and  trigonometrical  functions. 
Nevertheless,  as  particular  cases  of  this  solution,  both  ax 
and  ^  (Jt^—a^)  are  found. 

As  science  advances,  quantities  which  are  now  called 
transcendental  will  lose  the  name,  and  be  received  among 
the  ordinary  modes  of  expression  of  analysis.  One  of  the 
first  of  these  will  be  the  well-known  function  of  «,  which 
is  generally  designated  by  r«,  and  is  sometimes  called  the 
^amma-function,  sometimes  the  factorial  function.    l\s 

expression  is  T  e  "'  a?""^cfcr  taken  from  re  =  0  to  a:  =  x ; 

and  when  n  is  an  integer  it  is  simply  1  X2X3X....Xfi. 
But  when  n  is  a  fraction  it  can  only  be  calculated  by  seriea. 
Nevertheless,  as  tables  are  now  formed  of  its  values,  and  as 
many  properties  and  conseguences  of  it  are  known,  it 
stands  in  as  favourable  a  position  for  use  as  ordinary  loga- 
rithms at  the  end  of  the  seventeenth  century. 

TRANSCENDENTAL,  a  technical  term  in  philosophy, 
derived  from  the  Latin  transcendere^  to  go  beyond  a  cer- 
tain boundary.  In  philosophy  transcendental  signifies 
anything  which  lies  beyond  the  bounds  of  our  experience, 
or  which  does  not  come  within  the  reach  of  our  senses.  It 
is  thus  opposed  to  empirical,  which  may  be  applied  to  all 
things  which  lie  within  our  experience.  All  philosophy 
therefore  which  carries  its  investigations  beyond  the  sphere 
of  things  that  fall  under  our  senses  is  transcendental,  and 
the  term  is  thus  synonymous  with  metaphysical.  Trans- 
cendental philosophy  may  begin  with  experience,  and 
thence  proceed  beyond  it;  or  it  may  start  from  ideas 
d  priori  which  are  in  our  mind :  in  the  latter  case  philo- 
sophy is  purely  transcendental ;  while  in  the  former  it  is  oi 
a  mixed  character.     [Metaphysics.] 

TRANSFORMATION,  a  general  term  of  mathematics, 
indicating  a  change  made  in  the  object  of  a  problem  or 
the  shape  of  a  formula,  in  such  manner  that  the  original 
problem  or  formula  is  more  easily  solved,  calculated,  or 
used  after  the  transformation.  Thus  it  frequentJv  hap- 
pens that  the  solution  of  an  equation  is  facilitated  by  re- 
ducing it  to  another  equation  having  roots  which  bear 
simply  a  relation  to  the  roots  of  the  former :  as  an  instance, 
we  may  refer  to  the  solution  of  the  cubic  equation  in  the 
article  Irreducible  Case. 

All  the  process  of  algebra  consists  in  transformation, 
from  and  after  the  point  at  which  the  problem  to  be  solved 
is  reduced  to  an  equation :  so  that  to  write  on  this  subject 
in  detail  would  require  an  article  on  algebra.  A  few  re- 
marks on  the  leading  points  which  present  themselves 
in  ti-ansformations  aie  all  we  can  here  undertake  io 
give. 

It  frequently  happens  that  transformation  points  out  the 
nature  of  a  consequence  in  a  manner  by  which  the  direct 
reasoning  of  algebra  is  strongly  confirmed  and  illustrated. 
For  instance,  when  we  assert  that  a  quantity  has  two  square 
roots,  one  positive  and  one  negative,  our  assertion  \s  easily 
verified  in  its  positive  part :  but  it  does  not  follow  by  the 
same  reasoninff  that  a  quantity  has  only  two  square  roots. 
We  may  say  that  a;*  =  4  is  satisfied  by  a:  =  2,  or  x  =  —  2, 
because  2x2  =  4,  and  —2  X  —2  =  4;  but  how  are  we  to 
say  that  there  are  no  other  values  which  satisfy  this  equa- 
tion? When  we  transform  the  equation  a:^  =  4  into 
(a?— 2)  (a?  +  2)  =  0,  with  which  it  is  identical,  we  then  see 
that  this  product  can  only  vanish  when  a?  —  2  or  ar  -f  2 
vanishes ;  that  is,  when  a?  is  -|-  2  or  —  2. 

Transformations  frequently  leave  a  point  unsettled  which 
can  only  be  determined  by  a  subsequent  species  of  experi- 
mental test ;  or,  lest  the  word  experimental  as  applied  to 
mathematicsd  reasoning  should  give  alarm,  by  a  process  of 
detection  which  is  to  choose  between  alternatives  which 
the  process  of  transformation  leaves  undefcided.  This  fre- 
quently happens  when  the  nature  of  the  transformation  is 
ascertained  by  means  not  of  the  expression  to  be  trana- 
formed,  but  of  one  of  its  particular  properties.    If  or  la- 
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stance,  when  we  expand  a    nto  a  series  of  powers  of  rr, 
supposing    we    proceed   upon    the    property  a'  "A  a9^ 

a'+y,  we  find  that  there  is  no  series  fit  to  fulfil  this  con- 
dition except 


1  +  Aa;  + 


2    ■*■  2.3 


but  we  also  find  that  this  series  is  equally  fit  to  fulfil  the 
condition,  whatever  miw  be  the  value  of  A.  So  far  then 
our  transformation  is  effected :  we  see  that  one  among  the 
series  formed  by  giving  values  to  A  must  be  the  series  we 
want,  if  there  be  any  such  series.  If  we  make  x  =  1,  we 
then  immediately  detect  the  condition  which  is  to  give 
the  value  of  A,  namely,  that  A  must  be  so  taken  as  to 
make 


a=:l  +  A  +  — + 


A» 


2.3  ^      " 

This  brings  us  to  the  mention  of  a  defect  of  reasoning 
which  has  iVequently  vitiated  mathematical  works,  namely, 
the  assumption  of  the  species  of  a  transformation,  and  the 
supposition  that  only  the  character  of  the  details  remains 
to  oe  settled,  or  the  individual  of  the  species  to  be  picked 
out.  In  the  preceding  case,  for  example,  it  is  often  stated 
as  follows : — *  Required  the  expansion  of  a*  in  a  series  of 
powers  of  a?.'    The  form  of  the  series  is  then  assumed,  say 

p  -\-qx  -\-  ra^  + and  by  the  use  of  the  property  above 

alluded  to,  it  is  found  that  the  series  must  be  of  the  form 
1  +  Ax  +  i  A*a:r"+  ....  But,  as  noticed  in  Synthesis,  all 
that  is  here  proved  is,  that  if  a'  be  capable  of  expansion 
in  integer  powers  of  ar,  the  expansion  must  be  of  the  form 
1  +  Ax  -f  . . . .  It  is  true  that,  looking  at  what  we  see  in 
algebra,  that  science  might  be  strongly  suspected  to  have 
a  peculiar  power  of  rejecting  false  suppositions,  or  of  in- 
dicating their  falsehood  by  refusing  to  furnish  rational 
results :  thus  it  certainly  does  generally  haj)pen  that  when 
we  attempt  to  select  from  among  series  of  integer  powers 
the  one  Delonging  to  an  expression  which  really  has  no 
such  series,  we  find  infinite  coefficientis,  or  some  other 
warning.  But  it  is  too  much  to  ask  of  a  beginner  that  he 
should  take  it  for  granted  that  algebra,  has  so  peculiar  a 
property ;  nor,  in  fact,  is  it  true  that  such  a  property  is 
quite  universal.  It  is  necessary  therefore  to  watch  all 
transformations  narrowly,  both  in  their  general  as  well  as 
their  specific  form :  first,  because  there  can  be  no  sound 
reasoning  without  such  caution ;  next,  because,  though  it 
is  true  that  in  many  parts  of  algebra  the  science  will  refuse 
to  acknowledge  and  obey  a  false  assumption  of  form,  yet  it 
is  almost  impossible  to  draw  the  line  at  which  this  refusal 
ends,  and  the  idea  that  such  a  power  is  universal  in  algebra 
will  lead  the  student  to  many  a  serious  difficulty  in  the 
higher  branches  of  mathematics. 

TRANSFORMATION  OF  COORDINATES.  We  in- 
tend this  article  purely  for  reference  :  that  is,  supposing 
the  subject  alreaay  known,  we  mean  only  to  put  together 
the  formulae  in  such  a  manner  that  any  one  can  be  used 
at  once. 

Rectilinear  coordinates  are  the  only  ones  which  are  usu- 
ally transformed ;  such  a  thing  rarely,  if  ever,  happens 
with  polar  coordinates,  except  in  investigations  each  of 
which  has  its  peculiar  method.  And  first  we  shall  con- 
sider rectilinear  coordinates  in  one  plane,  and  afterwards 
in  space.  What  is  usually  wanted  is  to  express  the  coor- 
dinates of  a  first  system  in  terms  of  those  of  a  second,  and 
subsequently  given,  system. 

And  first  as  to  coordinates  in  one  given  plane. 

1.  Both  systems  oblique.  Let  x  and  y  be  the  old  coor- 
dinates of  a  point,  rr'  and  y'  the  new  ones.  Let  u  and  v 
be  the  old  coordinates  of  the  new  origin :  B  the  angle  made 
by  the  old  coordinates :  0  the  angle  made  by  the  axis  of 
x'  with  re :  +  the  angle  made  by  y*  with  j?.  Angles  are 
to  be  measured  as  explained  in  the  article  Sign  :  thus  the 
an^le  made  by  a/  vrith  x  means  the  amount  of  revolution 
which  would  bring  the  positive  part  of  x  into  the  direction 
of  the  positive  part  of  ir,the  revolution  being  made  in  the 
positive  direction. 


re— /*« 


«n(e-^)^,^ 


sin  0 
P.  C,  No.  1567. 


sin(e-j^) 
sine     ^ 


y "-      sine    ^^sine       y- 

2.  The  old  system  oblique^  the  new  one  rectangular* 
Here  ^— ^  is  a  right  angle,  and 


sine 
sin  ^ 


x'+ 


sm  e 
cos  ^ 
sin  0 


y'- 


3.  The  old  system  reetangtilary  the, new  one  oblique. 
Here,  in  (1),  0  mu0t  be  a  right  angle. 

X— f*=cos0.a?'H-cos  \l/.y' 
y-y  =  sin  0.a?'+sin  ^.y'. 

4.  Both  systems  rectangular.  Here  0  and  ^^^  are 
both  right  angles. 

x— |«=cos  c^.a/— sin  ^.y' 
y— v=sin9.x'+cos  9.y' 

5.  The  coordinates  of  the  new  system  parallel  to  those 
of  the  old  one.    Here 

In  any  of  the  preceding  cases,  if  the  new  and  old  origin 
coincide,  we  have  only  to  make  /i=0,  v=0,  and  use  the 
formulae  accordingly. 

Next,  when  the  coordinates  are  those  of  points  in  space. 
The  only  two  cases  which  are  particularly  useful  are  when 
both  systems  are  rectangular,  and  when  the  new  one  only 
is  oblique.  Let  x^  y,  z  be  the  old  coordinates,  and  Xu  Vi» 
xi  the  new  ones.  Let  X,  ft,  v  be  the  old  coordinates  of  the 
new  origin,  and  let  the  angle  made  by  xi  and  yi  be  I,  that 
of  yi  and  zi  be  C>  and  that  of  zi  and  xi  be  q,  which  we 
may  thus  denote : — 

/s  ^  A* 

xiyi^l,  yi5fi=C,  «ia?,=i|. 
Then  we  have  the  following  formulae  : — 
0?— XsdUTi  +j3yi+rari 
y-ft  =  a'Xi'\-P'yi+y'Zi 

Where  the  meanings  of  a,  /3,  &c.,  and  the  connection  of 
those  meanings  with  the  places  of  the  letters  in  the  for* 
mulsB,  will  be  easily  caught  from  the  following : — 


a  =  COS  X  fCii 


p-eosxyu    7  =  cos  x  z\ 


a^=  cos  y  a?i,    P'=  cos  y  yi    y'  =  cos  y  Zi 

a" = cos  zxu  /3"=  cos  zyi    y" = cos  z  z\. 

And  a,  a'y  &c.  are  subject  to  the  following  six  con- 
ditions : — 


a«+a'Ha"*=l 


/3r+/3V+i3"7"=cos  I 
ya+y'a'-h/VsCOS  ij 
a/3.ha'^'  +  a''/3"scos;. 


This  case  is  not  much  required :  the  following,  in  which 
both  systems  are  rectangular,  is  of  the  highest  importance. 
When  we  speak  of  the  angle  made  by  two  axes,  we  mean, 
as  before,  the  angle  made  by  the  positive  side  of  one  with 
that  of  the  other;  buf,  since  only  cosines  are  used,  the 
direction  of  revolution  is  immateriaJ.  If  both  systems  be 
rectangular,  and  if  they  have  the  same  origin,  we  have 
two  sets  of  equations,  each  of  which  follows  lirom  the  other, 
one  set  being  in  each  column :  the  meanings  of  a,  a^  &c. 
being  as  before, 


^=ff^i+i3y,+r^i 
y-a'x,  -{-p'vi  4-/^i 
z=a''x^'\-p%+'/'^, 

P7+py+py=o 


y,=px+py-\^p''z 

Zt^yx+y'y+y"z 

aa'+pp' +yy^:=0 
Vou  XXV.~R 


Digitized  by 


Google 


T  R  A 


123 


f  R  A 


Besides  which,  each  of  the  quantities  a,  a',  &c.  may  be 
expressed  in  terms  of  the  others,  as  follows : — 


^"=ya'-.ay^ 


y=Sa'i3"-j8V 
y'=a"i5-/5''a 


For  the  mode  in  which  these  nine  quantities  are  made 
to  depend  upon  three,  we  must  refer  to  works  on  me- 
chanics, in  which  such  reduction  is  particularly  useful. 
We  avoid  giving  it  here,  because  trifling  diiferences  exist 
in  the  manner  of  taking  the  quantities  to  functions  of 
which  all  the  rest  are  to  be  reduced,  so  that  no  set  of  equa* 
tions  can  be  given  which  can  be  called  universal.  Ab  far 
as  we  have  gone,  the  expressions  of  all  writers  are  the 
same,  though  the  letters  used  are  not  always  alike. 

TRANSFUSION  OF  BLOOD  is  the  operation  of  trans- 
ferring the  blood  of  one  animal  into  the  blood-vessels  of 
another,  and  is  sometimes  beneficially  employed  for 
reviving  those  who  are  nearly  dying  after  severe  haemor- 
rhage. The  operation  had  long  oeen  used  as  a  means  of 
experiment,  and  in  the  vain  hope  that  by  injecting  the 
blood  of  a  healthy  man  or  animal  into  the  vessels  of  a 
diseased  one,  the  health  of  the  latter  would  be  restored ; 
but  it  had  rarely  been   employed  for  its   only   useful 

Surpose,  till  Dr.  Blundell,  after  a  long  series  of  well-con- 
ucted  experiments  on  animals,  proved  that  it  might  be 
safely  and  advantageously  employed  in  men.  Hia  obser- 
vations are  publisned  in  his  *  Fhysiolo^cal  and  Patho- 
logicd^  Researches  ; '  and  since  his  revival  of  the  ope- 
ration, the  lives  of  many  persons  have  been  saved  who 
were,  in  all  probability,  dyin^  from  the  loss  of  blood 
during  or  after  surgical  operations,  during  gestation,  and 
in  other  circumstances.  Tne  operation  has  indeed  often 
failed ;  it  has  often  been  unnecessarily  performed ;  and  its 
performance  is  not  unaccompanied  by  danger  to  the 
patient ;  but  still  there  is  sufficient  evidence  of  its  high 
utility  in  cases  which,  without  it,  would  have  been  quite  or 
nearly  hopeless,  to  warrant  its  being  resorted  to  under  the 
guidance  of  a  sound  judgment. 

The  chief  instruments  employed  in  the  operation  are  a 
syringe,  with  double  pipes,  a  basin  of  appropriate  form, 
and  a  fine  tube  fixed  on  one  of  the  pipes  of  the  syringe. 
One  of  the  veins  of  the  arm  of  the  patient  being  opened 
just  sufficiently  to  admit  the  point  of  the  tube,  and  fixed 
by  a  probe,  blood  must  be  dmwn  through  a  free  opening 
in  the  vein  of  some  healthy  person,  and  as  it  flows  into  the 
basin  must  be  slowly  sucked  up,  without  any  mixture  of 
air,  by  the  wringe.  When  the  syringe  is  filled  and  care- 
fully cleared  from  all  air  by  forcing  blood  up  to  the  veiy 
point  of  the  tube,  the  latter  must  be  introduced  into  the 
patient's  vein,  and  the  blood  steadily  and  slowly  injected. 
Four  or  five  ounces  are  often  sufficient  to  revive  a  patient, 
and  if  they  produce  head-ache,  flushings  of  the  face, 
tendency  to  fainting,  and  other  unpleasant  symptoms,  the 
transfusion  should  oe  arrested;  but  if  not,  the  iigection 
should  be  continued  till  it  produces  some  good  effect,  or 
till  a  pint  of  blood  has  been  transfused.  Beyond  this  it  is 
not  safe  to  cany  the  operation,  nor  is  it  likely  to  be 
beneficial.  A  second  or  a  third  injection  may  be  em- 
ployed when  the  state  of  the  patient  seema  to  render  it 
necessary. 

The  experiments  of  transfusing  the  blood  of  various 
animals  into  the  vessels  of  man  proved  only  mischievous ; 
and  those  of  transferring  the  blood  of  an  animal  of  one 
species  to  the  blood  of  another  species  are  of  too  litUe 
interest  and  have  produced  too  few  general  results  to  be 
worth  recording  here.  The  injection  of  various  medicinal 
substances  into  the  veins  has  been  tried,  but  its  effects  are 
not  sufficientiy  different  from  those  produced  by  the 
ordinary  mode  of  taking  medicine,  to  render  it  advisable 
to  submit  to  an  operation  which  is  itself  dangerous.  All 
the  important  facts  relating  to  the  subject  may  be  read  in 
an  article  on  Transfusion,  by  Dr.  Kay,  m  the  *  Cyclopaedia 
of  Practical  Medicine,'  and  in  the  works  from  which  he 
quotes. 

TRANSIT,  or  TRANSIT  INSTRUMENT  {Instru- 
tnent  des  Passages),  was  invented  by  Romer  about  the 
year  1690.  The  description  is  to  be  found  at  page  47 
of  the '  Basis  Astronomiae,'  by  his  pupil  Horrebow,  Havnise, 
1735 ;  and  we  recommend  tne  perusal  of  this  book,  which 
contains  an  account  of  Romer's  inventions  and  methods, 


to  all  those  who,  reading  Latin  with  moderate  ease,  feel  a 
desire  to  learn  the  origin  of  modem  practical  astronomy. 
.  The  object  of  the  present  article  is  to  give  such  an 
account  of  the  transit  as  will  enable  any  one  to  use  it 
with  tolerable  success.  Those  who  wish  for  more  perfect 
information  must  consult  the  introductions  to  the  Green- 
wich, Konigsburg,  Dorpat,  Cambridge,  Edinburgh,  &c.  Ob- 
servations. Our  type  will  be  the  portable  tranfflt-instru- 
ment,  leaving  the  reader  to  accommodate  what  is  here  said 
to  the  powers  of  his  own  instrument,  or  to  the  practice 
of  the  observatory  which  he  adopts  for  a  model. 

There  are  three  principal  parts  expressed  in  the  plate. 
The  iron  stand,  carrying  the  Vs  with  their  adjustments ; 
the  telescope,  inserted  at  right  angles  through  an  axis  with 
a  small  vertical  circle  for  finding  or  verifying  stars ;  and 
the  cross  level.  The  stand  is  made  of  cast-iron,  and  should 
be  of  great  strength,  though  perhaps  that  which  is  here 
figured  would  be  mund  inconveniently  heav}r  if  the  instra- 
ment  is  often  moved.  The  Y's  are  contained  in  biass 
pieces,  strongly  united  to  the  tops  of  the  two  uprights. 
The  left  hand  ¥  has  amction  up  and  down,  which  is  given 
by  a  milled  screw  partially  seen  immediately  under  the 
pivot.'  The  right  hand  Y  is  moved  in  azimuth  by  a  screw, 
the  milled  head  of  which  is  seen  projected  upon  the  lantern. 
In  portable  instrument  it  is  very  convenient  to  have  this 
lateral  or  azimuthal  adjustment  made  by  screvdng  against 
a  spring,  as  it  is  in  this  instrument.  In  fixed  observatories 
the  adjustment  is  made  by  two  antagonist  drawing  screiura, 
one  of  which  is  tightened  and  the  other  loosened ;  and 
indeed  this  is  the  general  construction  of  instruments  of 
every  size,  and  is  the  most  solid  fixture.  But  it  is  so  con- 
venient to  be  able  to  move  the  instrument  at  pleasure  in 
azimuth  while  actually  looking  through  the  telescope,  thst 
we  should  stronglv  reconmiend  the  adoption  of  the  counter- 
spring  whAiever  the  instrument  is  small,  and  is  either  to 
be  frequentiy  shifted,  or  is  not  furnished  with  a  meridian 
mark.  The  spring  must  press  pretty  strongly  against  the 
screw,  and  there  should  be  a  clamping  button  in  each 
adJij^tment,  to  keep  all  secure. 

The  axis  is  made  of  two  strong  brass  cones  soldered  on 
the  central  sphere.  The  sphere  is  cast  hollow  with  two 
shoulders,  over  which  the  cones  slip.  As  this  is  the 
most  important  part  of  the  instrument,  great  care  should 
be  taken  of  the  fitting  before  the  axis  is  finally  put  to- 
gether, and  the  symmetry  of  the  parts  as  to  tne  centre 
should  be  perfect.  If  the  instrument  is  weak  here,  it  is 
utterly  worthless.  In  the  older  English  instruments  the 
centre  was  a  cube,  and  that  form  is  frequentiy  adopted  at 

E resent  by  continental  artists.  The  transit  at  Braxelles 
y  Gkmbey,  one  of  the  largest  and  finest  instrumenU  in 
the  world,  is  so  constructed.  The  essential  requisite 
however  is  symmetrical  strength^  and  any  shape  is  good 
which  fulfils  this  condition.  The  pivots  are  soldered  into 
the  extremities  of  the  cones,  and  are  turned  after  the  whole 
is  fixed.  One  of  them  is  pierced  to  admit  light  into  the 
axis.  In  large  instruments  the  pivots  have  an  outer  sur- 
face of  steel,  which  is  less  affected  by  wear.  Greater  care 
is  required  to  guard  steel  pivots  from  rust,*  and  the  tunin^ir 
must  be  performed  with  a  diamond  cutter,  as  the  hard 
knots  to  which  steel  is  subject  resist  and  jar  the  ordinary 
cutter  out  of  its  place.  The  pivots  should  be  turned  pretty 
nearly  to  the  same  diameter :  the  marks  of  the  tool  are 
ground  off  afterwards  by  collars  which  are  made  to  fit  closely 
on  the  pivots,  and  are  changed  and  reversed  from  time  to 
time.  When  the  surface  is  perfectiy  formed,  the  grinding 
should  be  discontinued,  as  a  small  cufference  of  size  in  the 
pivots  is  of  little  consequence,  while  an  alteration  of  the 
cylindrical  form  of  the  pivots,  or  of  the  direction  of  their 
axes,  ruins  the  instrument.  The  perforated  or  illumincUed 
end  of  the  axis  is  on  the  rightrhand  pier  in  this  figure. 
The  light  of  the  lantern  shines  through  this  and  lights  up 
an  annular  plate  in  the  centre,  which  makes  an  angle 
of  45''  with  the  axis  and  with  the  telescope,  and  thus  li^ht 
enough  is  thrown  down  to  the  eye-end  to  illuminate  the 
field  very  vividly,  while  the  opening  allows  the  rays 
from  the  object-end  to  pass  witnout  impediment.    The 

Suantity  of  liffht  may  be  regulated  by  a  contrivance  for 
iminishing  the  aperture  of  the  lantern,  qr  by  a  shade 
passing  between  the  lantern  and  the  pivot.     In  some 

*  When  the  insbrumeiit  U  small  and  fraquenUy  out  of  use,  it  should  be  re- 
moved from  the  Y's,  rad  the  pivots  piotectM  by  caps  which  sUp  closely  oT«r 
them. 
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transits  there  is  a  contriTanee  for  slteriiig  the  angle  of  the 
central  reflector  in  the  body  of  the  instrument;  but 
this,  although  very  handy,  is  objectionable*  as  affecting 
the  symmetry  of  the  instrument.  In  a  thirty-inch  tiunait 
the  lantern  is  within  reach»  and  may  be  twisted  a  little,  so 
as  to  reduce  the  light  at  pleasure.  The  setting  circle, 
with  its  level  and  clamp,  are  towards  the  illuminated  end 
of  the  axis.  The  tail-piece,  which  is  attached  to  the  ver- 
niers and  level,  is  held  between  the  rounded  ends  of  the 


two  screws  at  a«  By  screwing  one  and  loosening  the 
other,  the  bubble  of  the  level  is  brought  to  the  middle, 
when  the  vernier  points  out  the  reamng  of  the  circle. 
Then  is  a  lens  and  reflector,  for  lighting  and  reading  off 
the  circle.  Tht  instxument  here  figured  has  a  vernier 
which  reads  single  minutes ;  but  the  vernier  is  inconve- 
ni«ntiy  long  for  a  fixed  lens,  and  we  should  prefer  rearling 
to  eveiy  2^,  which  is  mofs  than  sufficiently  near  for  find- 
ing or  identifying  staxs.    If  the  sioall  circle  is  carefuMy 
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looked  at,  two  out  of  three  small  screws  are  seen  which 
fix  the  circle  to  the  axis.  When  these  are  released,  the 
circle  will  turn  freely  round.  This  contrivance  will  save 
some  trouble  when  an  instrument  is  used  for  a  long  time 
in  the  same  place  without  reversing,  but  is  scarcely  worth 
being  appliea  to  one  which  is  frequently  shifted  or  reversed. 
The  clamp  for  fixing  the  telescope  m  altitude  and  the 
slow-motion  screw  are  seen  at  b.  There  is  a  caution  to 
be  given  here.  The  tail-piece  should  never  be  tiehtly 
nipped,  unless  the  instrument  is  used  for  observing  declina- 
tions, and  it  and  the  tangent  screw  must  be  released 
when  the  observer  uses  the  azimuth  screw  for  bisecting 
any  object,  such  as  a  mark  or  a  star  at  a  given  mo- 
ment. In  large  transits  there  are  generally  two  small 
circles  fixed  on  each  side  of  the  transit  towards  the  eye-end. 
They  are  here  more  convenient  for  setting,  and  it  is 
easy  to  pass  rapidly  from  one  star  to  another,  when  both 
the  circles  are  previously  set.  There  is  great  diversity  in 
the  ^naduation  of  the  setting  circles.  In  large  instruments 
which  are  used  for  some  time  in  the  same  position,  it  is 
best  to  make  the  verniers  read  polar  distance  or  declina- 
tion, re-adjusting  the  circles  whenever  the  transit  is 
reversed.  With  a  portable  transit,  which  is  or  ought  to 
be  very  frequently  reversed,  a  graduation  to  altitudes  one 
way,  which  oecomes  zenith  distances  when  reversed,  is  per- 
haps as  convenient  as  any,  though  a  slight  computation 
for  each  star  is  required  to  form  a  working  catalogue. 
The  telescope  in  this  instrument  is  not  inserted  in  the  ordi- 
nary manner.  The  central  portion,  from  c  to  d,  is  in  one 
tube,  pierced  on  the  right  side  to  allow  the  light  to  pass, 
and  soldered  at  e  and  /  to  the  central  sphere.  The 
reflecting  plate  is  fixed  in  this  telescope,  and  can  be  turned 
to  throw  the  light  up  or  down.  The  object-end  and  eye-end 
are  screwed  on  at  c  and  d^  and  are  interchangeable.  The 
telescopes  are  usually  in  two  pieces,  which  are  screwed 
into  the  central  sphere  at  e  and/.  The  advantage  expected 
from  the  present  construction  is,  that  there  is  firmer  screw- 
hold  and  less  leverage  for  any  blow  or  rough  handling ;  and 
that  by  interchanging  the  object  and  eye  end,  fresh  portions 
of  the  pivots  are  broug[ht  into  action,  thus  diminishing 
wear  and  eaualizing  minute  errors  of  form  or  flexure. 
The  object-glass  of  the  telescope  should  be  carefully  se- 
lected, and  of  as  large  an  aperture  as  will  show  a  good  image. 
The  superiority  of  a  large  instrument  over  a  small  one  is 
whoUyinthe  increased  optical  power.  In  all  other  respects 
it  is  probably  inferior,  t.  e.  if  the  support  of  the  smaller 
instrument  be  as  solid  as  that  of  the  larger.  There  are 
seven  fixed  vertical  wires  at  equal  spaces,  and  two  hori- 
zontal wires,  between  which  the  star  is  observed.  The 
head  of  the  micrometer  is  shown  at  ^.  A  small  prism  for 
observing  stars  near  the  zenith  is  slipped  on  the  eye-piece 
when  required,  as  at  A.  > 

The  level  rides  on  the  pivots  with  its  Y*s.  There  is 
a  pin  at  each  end,  which  drops  into  a  fork  at  f,  to  hold  the 
level  safely  and  upright.  Tnis  is  completely  seen  at  the 
left  pier.  At  this  end  is  the  adjustment  for  setting  the 
level  tube  parallel  with  the  axis.  At  the  other  end  is 
an  adjustment  for  raising  or  depressing  that  extremity 
of  the  level.  The  level  should  be  very  sensible  and  of 
the  same  cmrvatur^  throughout.  The  graduation  we  have 
found  most  convenient  is  to  have  the  principal  divisions 
to  15"  and  the  subdivision  to  F*5,  numoered  as  units  and 
tenths,  which,  though  erroneously,  is  briefly  described 
by  calling  the  units  seconds  of  time.  If  this  scale  should 
be  too  flne  for  the  level,  a  principal  division  to  30"  and 
subdivisions  to  3'^  but  still  numbered  as  units  and  tenths, 
will  be  found  equally  convenient.  The  riding  level  is 
generally  applied  to  the  instruments  which  are  so  large, 
and  consequentiy  the  piers  so  high,  that  a  man  cannot 
apply  the  level  safely  \mile  standing  on  the  floor,  and  also 
to  small  instruments,  of  necessity,  when  they  are  clamped, 
as  this  is,  to  the  pier.  For  a  transit  between  stone  piers 
which  does  not  exceed  Ave  or  six  feet,  we  prefer  a  swing- 
ing level,  which  may  be  applied  and  read  while  standing 
on  the  floor. 

When  Troughton  undertook,  much  aeainst  his  will,  to 
construct  a  ten-foot  transit  for  the  Royal  Observatory,  he 
adopted  a  very  ingenious  mode  of  uniting  the  cones  and 
the  telescope  with  the  cenfral  sphere.  The  description  will 
be  found  in  the  '  Phil.  Trans.'  for  1826,  p.  423 :  that  part 
which  treats  of  the  construction  of  the  instrument  is  from 
Troughton*s  own  pen.    He  also  added  four  braces,  to  con- 


nect the  telescope  with  the  axis.  We  are  not  disposed  to 
attach  much  value  to  this  mode  of  connecting  the  axis  and 
telescope,  which  nwreover  requires  very  accurate  fittings- 
The  braces  are  positively  injurious,  unless  they  are  exactly 
and  at  the  same  moment  exposed  to  the  same  temperature- 
It  is  said  indeed,  in  the  memoir  just  mentioned,  that  vrhen 
the  antagonist  braces  were  exposed  to  very  different  tem- 

Eeratures,  the  instrument  continued  to  preserve  its  form. 
r  so,  the  experiments  simply  show  the  centre-work  to  have 
been  so  strong  that  the  braces  could  not  disturb  it,  in  which 
case  they  are  merely  useless.  At  Cambridge  the  braces  were 
found  to  derange  the  instrument,  and  were  consequently 
removed,  to  the  great  imnrovement  of  its  steadiness. 

There  is  no  great  dinerence  of  construction  between 
different  transits,  except  what  we  have  already  mentioned. 
It  is  desirable  even  for  the  smallest  instruments  that  the 
supports  should  be  of  stone  when  they  are  not  perpetually 
shi^ed  about.  The  Y's  then  are  separate  pieces  fixed  by 
screws  to  plugs  let  into  the  stone.  For  small  transits  the 
stone  may  be  in  one  or  three  pieces,  according  to  the  size. 
When  practicable,  the  piers  should  be  high  enough  and 
wide  enough  apart  to  let  the  observer  stand  or  lie  down 
between  tnem.  This  saves  perpetual  meddling  with  the 
eye-piece  and  the  eye  is  less  strained.  We  have  already 
remarked  that  the  performance  of  a  well-made  transit  de- 
pends rather  on  the  permanence  of  its  fixing  than  anvthin? 
else.  It  is  to  the  greater  care  bestowed  on  the  foundationi> 
of  lar^e  instruments  that  much  of  their  superior  perform- 
ance is  to  be  attributed. 

The  principal  use  of  a  transit  instrument  is  that  of  deter- 
mining the  exact  moment  when  a  celestial  body  passes  the 
meridian  of  the  place  of  observation.  Now  the  meridian 
is  a  great  circle  which  passes  through  the  zenith  and 
the  pole,  and  the  instrument  is  adjusted  when  the  line  of 
sight  *  is  a  portion  of  the  meridian  during  the  whole  rota- 
tion of  the  telescope. 

As  in  all  other  instruments,  the  telescope  is  first  to  be 
adjusted  for  distinct  vision.  Put  on  a  tolerably  high  power, 
and  slide  the  eye-piece  out  and  in  till  you  see  the  wires 
sharply  without  straining  the  eye.  Then  direct  the 
telescope  to  a  bright  star  or  a  double  star ;  and  if  the 
image  of  it  is  distinct,  the  telescope  is  in  focus.  If  not, 
release  the  screws  at  A,  and  draw  the  tube  out  or  push  it  in 
until  the  image  is  as  perfect  as  you  can  make  it.  There  is 
another  opposite  screw  to  /t,  and  the  exterior  holes  allow 
a  little  play.  Some  trouble  and  guesswork  may  be  saved 
by  making  two  slight  scratches  on  the  eye-piece  where  the 
sight  of  tne  wires  and  of  the  star  are  respecti?ei)[  most 
perfect,  and  drawing  the  principal  tube  out  or  pushing  it 
in  this  Quantity.  The  operation  has  succeeded,  if,  in  view- 
ing a  slow-moving  star,  like  Polaris,  there  is  no  shifting 
between  the  star  and  the  wire  which  bisects  it,  while  the 
observer  moves  his  head  laterally.  This  adjustment  is 
generally  best  made  by  the  instrument-maker,  and  as  it  is 
not  liable  to  alter,  we  should  prefer  to  have  the  telescope 
tube  cut  the  proper  leng[th  upon  his  responsibility,  so  that 
the  position  of  the  wire  is  permanent.  When  this  adjust- 
ment is  completed,  the  telescope  must  be  turned  on  some 
tolerably  distinct  object,  which  is  to  be  bisected  by  tbe 
middle  wire  near  the  upper  part  of  the  field :  if  on  raising 
the  telescope  it  is  also  bisected  at  the  lower  part  of  the 
field,  the  wire  is  perpendicular  to  the  axis;  but  if  not, 
the  tube  is  to  be  twisted  without  altering  the  focal  len^ 
until  the  object  comes  half  way  to  bisection  c  the  bisection 
is  completed  by  the  azimuth-screw,  when  the  object  ought 
to  be  seen  bisected  at  the  top  of  the  field  when  the  tele- 
scope is  depressed.  One  or  two  trials  will  suffice  for  this 
purpose,  and  then  the  screws  at  k  must  be  tightened. 

The  first  of  the  principal  adjustments  is  that  of  setting 
the  line  of  sight  at  right  angles  to  the  cross-axis,  when  it 
necessarily  describes  a  great  circle.  A  distinct  object 
must  be  selected  not  far  from  the  horizon,  and  bisected  by 
the  middle  wire,  using  the  azimuth  screw.  The  axis  is 
then  carefully  lifted  out  of  its  Y's,  and  returned  end  for 
end,  or  reversed,  and  the  object  viewed  a^n.  It  is 
now  to  be  bisected  as  before,  half  by  movmg  the  azi- 
muth-screw, and  half  by  the  screw  at  /  and  its  anta- 
gonist, each  of  which  draws  the  plate  on  which  the  ^vi^es 
are  fixed.    The  operation  must  be  repeated  until  no  dif 

*  We  shall  neak  at  present  as' if  there  were  ooly  oue  fixed  wire  in  tlia 
telescope,  viz.  the  middlv  vertical  irire.  Tha  suteoqueat  modi&eaUoa  wiU 
taiuMi  no  difflenlty* 
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ference  can  be  seen  in  the  bisection,  whichever  be  the 
position  of  the  axis.  When  there  is  a  micrometer,  the 
operation  is  somewhat  easier.  The  micrometer  "wire  is 
brought  first  on  one  side  and  then  on  the  other  of  the 
centre  wire,  so  as  just  to  shut  out  the  li^ht  between  them, 
and  the  mean  of  these  two  readings  is  the  reading  of  the 
zero  point,  that  which  corresponds  to  the  exact  superposi- 
tion of  the  wires.  The  distinct  object  is  bisected  by  the 
micrometer  wire  ;  and  we  will  suppose  that  the  screw  has 
to  be  turned  three  revolutions  for  this  purpose  from  its 
zero  position.  Now  reverse  the  axis,  and  suppose  the 
micrometer  has  only  to  be  moved  two  revolutions  from  its 
zero  to  bisection.  The  half-way,  or  two  revolutions  and 
a  half,  is  the  distance  which  should  be  shown.  Carry  the 
micrometer  vnre  two  revolutions  and  a  half  back  from  its 
last  position,  and  that  is  the  position  which  the  centre  wire 
should  occupy.  If  the  joint  thicknesses  of  the  two  wires 
(previously  determined)  equal  ten  parts,  carry  the  micro- 
meter five  parts  still  farther  back,  and  bring  up  the  middle 
wire  to  touch  it  by  the  screws  at  /  as  before.  The  error  of 
collimation  is  now  corrected,  as  will  be  found  by  repeating 
the  observation.  The  collimating  screws  have  generally 
a  capstan-head,  which  is  awkwara,  and  indeed  dangerous 
so  near  the  eye ;  and  we  think  the  square  head,  which  is 
turned  by  a  key,  is  more  manageable.  The  screws  should 
be  drawn  tight,  but  not  forced.  We  have  here  followed  the 
usual  rule  of  directing  the  observer  to  select  a  well-defined 
obj  ect  near  the  horizon.  If  the  pivots  of  the  axis  are  equal, 
the  mark  may  be  considerably  elevated  or  depressed  with- 
out introducing  any  error ;  and  an  object  which  is  not  very 
distant  may  be  seen  sharply  defined  when  the  aperture  of 
the  obiect-glass  is  dimini^ed.  In  fixed  observatories  there 
is  usually  either  a  meridian  mark  north  and  south  at  a  consi- 
derable distance,  or  two  near  marks,  which  are  made  distinct 
by  interposing  lenses.  At  Greenwich  and  Cambridge  a  south 
meridian  mane  is  combined  with  a  supplementary  transit  in 
the  north  slit :  at  Oxford  two  near  marks  are  made  visible  by 
lenses  fixed  in  the  observatory  slits.  By  using  north  and  south 
marks  at  the  same  time,  you  are  warned  of  anjr  alteration 
in  the  Y*8  during  the  reversal,  which,  when  the  instrament 
is  heavy,  is  always  to  be  feared.  Such  shifting  would  cause 
the  error  of  collimation  to  appear  different  according  as  it  is 
taken  from  one  or  the  other  mark.  In  standard  observato- 
ries the  error  of  collimation  is  not  actually  corrected  unless 
it  is  large,  but  measured  by  the  micrometer,  as  we  have 
described,  and  the  effect  thus  allowed  for  by  calculation. 

When  the  illuminated  end  is  west  and  telescope  pointing 
south,  let  the  middle  wire  appear  to  be  3*263  Revolutions 
to  the  right-hand  of  the  collimating  mark :  as  the  tele- 
scope reverses,  this  means  that  the  transit  points  3*263  R. 
to  the  left  of  the  mark,  or  to  the  east.  Now  reverse  the 
telescope,  the  illuminated  end  is  east,  and  suppose  the 
middle  wire  still  to  appear'  to  the  right  of  the  mark,  but 
only  3*187  R.  These  observations  are  best  made  on  a  calm 
cloudy  day ;  often,  after  rain,  the  mark,  if  distant,  is  seen 
sharply  and  steadily.  If  there  were  no  error  of  collimation, 
the  micrometer  should  give  the  same  quantity  at  both  ob- 
servations, or  i  (3*263  R.  +  3*187  R.),  that  is,  3*225  R. 
The  error  in  collimation  therefore  is  0*038  R.,  and  the  instru- 
ment points  to  the  east  that  quantity  when  the  illuminated 
end  is  west.  The  scale  of  the  micrometer  screw  is  known. 
Let  one  revolution  correspond  to  the  space  an  equatorial  star 
would  move  over  in  3*  ot  time ;  then  0038  R.  is  the  space 
which  an  equatorial  star  would  move  over  in  0'*114,  wnich 
is  set  down  as  the  error  to  be  employed  in  calculation. 
Now  the  effect  of  an  error  of  collimation  is  to  make  the 
instrument  describe  a  parallel  to  a  great  circle,  and  distant 
from  it  by  the  collimation  error.  If  the  instmment  points  to 
the  east  of  the  south,  it  also  points  the  same  auantity  to 
the  east  of  the  north,  and  a  star  above  pole  will  pass  the 
apparent  before  the  true  meridian.  The  correction  there- 
fore to  be  applied  to  the  observed  transit  is  -I-,  and  when 
the  instrument  is  reversed  will  be  — .  The  time  which  a 
star  takes  to  pass  between  the  two  circles,  or  the  correction j 


is  equal  to  the 


error  of  collimation 
COS.  declin.  of  star 


,  or,  in  the  supposition 


we  have  made,  is — 

♦-f-O-'lM  sec.  declin.    111.  end  Westi 
-0**114  sec.  declin.    111.  end  East. 
The  sign  changes  for  stars  sub  polo* 
•  Tte  lotatton  of  tti«  Morth  nqukca  the  appamt  pUm  of  a  altt  to  U 


The  next  adjustment  is  to  make  the  axis  horizontal.  L 
the  poles  of  motion  are  in  the  horizon,  the  great  circle 
whicn  the  instrument,  freed  from  collimation,  describes, 
must  pass  through  the  zenith.  Put  on  the  level,  and  bripg 
the  bubble  into  the  middle.  Now  rock  it  a  little  to  and 
from  the  observer,  and  see  whether  the  bubble  still  remains 
in  the  same  place.  If  in  pushing  the  level  from  you  the 
bubble  rans  towards  the  left  hand,  this  shows  that  the  level 
tube  itself  is  set  askew  upon  its  support,  and  that  the  left  end, 
being  nearest  the  observer,  is  elevated  by  that  motion  above 
the  right  end.  Screw  the  small  screw  seen  at  m,  and 
release  its  antagonist  (these  are  pushing  screws)  until  a 
considerable  rocking  motion  scarcely  moves  the  bubble  at 
all.  There  is  generally  a  cross  level,  to  show  when  the 
principal  level  is  upright ;  and  this  should  be  brought  to 
have  its  bubble  in  the  middle,  when  the  principal  level  has 
been  adjusted  as  above.  The  fork  in  the  present  example 
serves  the  same  purpose  when  the  level  itself  has  been 
careftilly  adjusted.  To  level  the  axis,  bring  the  bubble  of 
the  level  to  the  same  reading  at  each  end  (the  numeration 
of  the  division  is  supposed  to  begin  from  the  centre)  by  the 
elevating  screw  at  the  left  hand  Y.  Reverse  the  level 
and  bring  the  ends  again  to  the  same  reading,  half  by  the 
elevating  screw  of  the  Y,  and  half  by  the  two  screws  seen 
at  n,  which  raise  or  depress  the  level  tube  in  its  supports. 
On  returning  the  level  to  its  first  position,  the  bubble 
should  still  be  in  the  centre ;  but  if  not,  it  must  be  brought 
there,  half  by  the  Y  elevating  screw  and  half  by  its  peculiar 
screws;  and  the  operation  must  be  repeated  till  this  is 
effected,  t.  e.  if  the  observer  cannot  or  will  not  calculate 
the  effect  of  a  small  error,  which  may  easily  be  measured. 
If  he  can  (and  there  are  few  observers  at  present  who  can- 
not), the  process  is  pretty  much  as  follows.  The  graduation 
being  supposed  to  be  units  each  equal  to  15''. 

Illuminated  end  West.    Telescope  South.  Altitude  45®. 
Observer  North. 
Level. 
East  end  of  bubble  4»*76.        West  end  5«-84. 
The  level  is  now  reversed  end  for  end,  and  the  two  ends 
again  read  off  : 

East  end  5'-24.        West  end  5'*34. 


Mean,]^ast    '  5'*00.        West        5-59. 

which  is  the  reading  which  the  level  would  show  in  both 
positions  if  t^  were  in  adjustment.  Hence  the  west  end  is 
higher  than  the  east  by  half*  the  difference,  or  by  0"295. 
The  level  should  be  applied  in  reversed  positions  several 
times,  and  a  mean  taken. 

Now  let  the  telescope  itself  be  reversed,  and  suppose 
the  following  entries  of  observations  to  be  made : — 

Illuminated  end  East.    Telescope  North.    Altitude  45**. 
Observer  North. 
East4*'93  West  5'*  66 

5-42  5  •  19 


Mean  East  5  *  175 


Mean  West  5  -425 


The  difference  is  now  0"25,  and  the  west  end  is  conse- 
quently too  high  by  half  the  difference,  or  by  0'*  125,  a 
result  which  differs  from  the  former  (Illuminated  end  West) 
by  0""17.  If  the  partial  observations  have  been  pretty 
accordant  (we  suppose  0''17  to  be  the  mean  result  of  a 
considerable  number  of  observations),  this  difference  be- 
tween the  values  of  the  inclination,  according  to  the 
position  of  the  illuminated  end,  must  be  supposed  to  be 
owing  to  a  difference  in  the  pivots ;  and  if  so,  a  little  con- 
sideration will  show  that  to  obtain  the  true  inclination  of 
the  axis  in  the  two  positions,  i  of  0**  17  must  be  subtracted 
from  the  level  error  111.  end  West,  and  must  be  added  to 
the  error  111.  end  East.  The  true  level  errors  therefore 
are 

HI.  West,  +0'-295-0«*042,  or  +0-253; 

III.  East,  -l-O- 125+0«*042,  or  +0  -167. 

By  the  mean  of  a  great  many  careful  observations  made 

increaaed  by  o'-0206.  ccm.  latitude  X  wc.  of  *'■  deeliiutioii*  Thtii  eomei  to  tbe 
same  thins  a*  lubtracting  0**0206  X  cos.  latltuds  from  t^e  collimation  cor- 
tection.    In  kit.  SI^^  30'  this  =  0*'013.    The  corrections  for  coUimation  bccoma 

+0*- 101  X  Mc.  dec.  •  ni.  end  Weet. 

— 0*-l97  X  lee.  dee.  •  m.  end  East. 
*  If  ib«  tt&St  W0rt  SO",  th*  yrm  end  would  be  higher  by  tlie  vbol*  dUBu^ 
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when  the  temperature  is  steady*  and  the  sky  overcast,  the 
difference  of  the  piyots,  if  it  exists,  is  to  be  ascertained, 
and  the  correction  due  to  that  cause  is  to  be  applied  to  the 
hidication  of  the  level. 

The  error  of  inclination  in  the  axis  being  measured, 
the  corresponding^  correction  which  is  to  be  applied  to  the 
observations  is  tlius  computed : — If  the  west  end  of  the 
transit  axis  be  raised,  it  is  clear  that  the  circle  perpendi- 
cular to  that  axis  wiJl  continue  to  cut  the  horizon  at  the 
north  and  south  points,  but  will  pass  to  the  east  of  the 
zenith,  from  which  it  will  be  removed  by  an  arc  equal  to 
the  inclination  of  the  transit  axis.  All  the  stars  above  the 
pole  will  therefore  appear  to  pass  too  early,  and  those 
below  the  pole  will  pass  too  late  ;  and  if  the  inclination 
be  !&*,  the  effect  in  time  upon  any  star  will  be 

COB  zenith  distance 

-t X 1' 

cos  decimation 

Now  the  level  graduated  as  we  have  described  gives  the 
inclination  in  parts  of  which  15"  is  the  unity ;  hence  the 
corrections  to  be  added  to  the  observed  times  of  passage 
of  stars  will  be,  using  the  previous  example — 

cos  zen.  dist. 


111.  end  West     +0-253'X- 


cos  declin. 


of  star ; 


,^    .         ^  ..^     cos  zen.  dist.    ^ 

111.  end  East     +0*ie7*  X r-^r —  ©^  »t«r- 

^  COS.  declin. 

The  above  corrections,  for  errors  of  coUimation  and 
inclination,  are  purely  instrumental;  and,  as  the  reader 
will  perceive,  do  not  require  any  celestial  observation. 
Before  proceeding  to  the  third  a^iustment,  that  by  which 
the  great  vertical  circle  now  described  by  the  telescope 
is  made  to  pass  through  the  pole,  it  will  be  proper  to 
mention  how  transit  observations  are  actually  made,  and 
then  describe  how  this  error  is  corrected  or  computed.  The 
instrument  is  in  or  very  near  the  meridian ;  a  star  on  en- 
tering the  field  is  placed  between  the  two  horizontal  wires. 
It  w3l  then  gradually  travel  through  the  field,  describ- 
ing a  parallel  to  the  horizontal  wires,  and  passing  over  the 
vertical  wires  in  succession.  The  observer  looks  at  his  clock 
a  little  before  the  star  comes  to  the  first  vertical  wire,  and 
counting  the  beats  steadily  forward  by  ear,  determines  as 
well  as  he  can  the  second  and  decimal  of  a  second  at 
which  the  star  is  immediately  under  the  wire.  He  writes 
this  down,  counting  all  the  time,  and  goes  through  the 
same  process  at  each  of  the  seven  wires  with  which  his 
instrument  is  furnished.  When  the  star  has  passed  all 
the  wires,  he  looks  again  at  the  clock  to  see  that  his  count 
is  right,  and  then  sets  down  the  hour  and  minute  corre- 
sponding  to  the  last  wire.  The  habit  of  mentally  counting 
on  to  sixty  while  writing  down  the  observation  is  easily 
ac<}uired.  The  estimation  of  the  decimal  of  a  second  at 
which  the  star  is  covered  by  the  wire  is  a  matter  of  more 
difficulty,  and,  with  some  persons,  requires  considerable 
practice  .t  The  observer  is  to  attempt  to  fix  in  his  mind 
the  places  of  the  star  with  respect  to  the  wire  at  the  pre- 
ceding and  succeeding  beat,  and  to  divide  the  second  in 
proportion  to  the  two  spaces.  Thus  if  at  16'  the  star  is 
rather  nearer  the  wire,  before  passing,  than  it  is  at  17', 
after  passing,  he  sets  down  16' '4:  if  he  judges  the  pro- 
portion to  be  less  than  one  to  two,  he  sets  down  le*-  3 ;  and 
so  on.  Finally  the  mean  of  the  observations  over  the  seven 
wires  is  to  be  taken,  which  is  to  be  used  as  the  actual  time 
of  transit.  It  would  be  desirable  that  an  observer  should 
begin  by  learning  to  note  the  observation  witfi  consider- 
able exactness,  and,  if  it  may  be,  under  the  care  of  a  prac- 
tised guide :  but  the  observation  is  so  simple,  that  every 
one  acquires  the  power  who  has  the  will  to  try ;  and  we 
believe  that  with  a  little  experience  one  observer  is  nearly 
as  good  as  another. 

Before  applying  the  instrument  to  actual  observation, 

•  By  adafaig  th«  two  veadiiiga  toftnUier,  yoa  have  the  length  of  the  babble, 
which,  if  the  temperature  is  eteady,  wiU  continue  to  be  of  the  same  -value 
during  the  eeries.  but  wlU  grow  shorter  by  heat.  Hie  level  should  be 
exposed  some  time  before  it  is  used.  The  coherenee  in  the  valun  of  the  length 
is  a  proof  of  the  goodness  of  the  observatious.  If  the  bubble  continue  to  be  of 
the  same  length  when  the  xero  is  changed,  it  is  probable  that  the  curvature  is 
uniform.  AOer  the  level  has  taken  the  tompenture  of  the  air.  aboat  a  minute 
should  be  given  for  it  to  settle  after  each  application,  but  not  more  than  two. 
The  observer  should  laam  to  read  the  level  rapidly  and  boldly,  as  the  zero 
elianges  if  a  lieht  U  held  near  to  it  for  many  seconds. 

i  Success  will  deoend  a  good  deal  on  the  definition  and  magnifying  power 
of  the  telescope,  and  also  on  the  shidrpness  of  the  wires  and  tiie  bent  of  the 
cloclc.  The  advantage  of  a  distinct  audible  beat  is  very  ofteu  entirely  orer- 
looked  by  clock-maken  who  are  not  obeerrers. 


the  adjustment  of  the  level  of  the  vertical  circle  must  be 
examined,  which  we  will  suppose  to  read  altitudes  when 
the  illuminated  end  is  west,  and  zenith  distances  when  the 
axis  is  reversed.  Having  levelled  the  axis  approximately, 
bring  the  bubble  of  the  small  level  to  the  middle  by  the 
screws  at  a  which  hold  the  tall-piece,  fix  these  firmly,  and 
then  direct  the  telescope  on  some  point,  which  is  to  be 

E laced  eActly  onthe  horizontal  wire  if  there  is  but  one,  or 
etween  the  wires  if  there  are  two.    Read  off  the  vernier, 
which  we  will  suppose  to  ^ve  an  altitude  of  4*.    Reverse 
the  axis  and  repeat  the  former  observation;   and  now 
read  the  vernier,  which  we  will  suppose  to  give  a  zenith 
distance  of  87**.    The  sum  of  these  readings  is  91",  while 
it  ought  to  be  90*,  showing  an  excess  of  ^  a  degree  in  each 
reading.    Now  set  the  vernier  at  86*  30'  clamp  the  screw 
at  6,  and,  by  the  tail-piece  screws  at  a  bring  tne  object  to 
its  proper  place  between  the  wires;  finely  bring  the 
bubble  of  the  small  level'to  the  middle  by  the  antagonist 
capstan-headed  screws,  which  are  seen  towards  the  end  of 
the  level  at  o.    The  instrument  will  now  show  true  alti- 
tudes and  zenith  distances  within  1'  if  the  operation  hasbeeu 
nicely  performed.    When  the  vernier  reads  polar  distances, 
the  vernier  must  be  set  to  the  polar  distance  of  a  known 
star,  the  telescope  brought  to  the  star,  and  the  bubble  of  the 
small  level  afterwards  brought  to  the  middle.  The  latitude 
of  the  place  may  generally  be  supposed  pretty  well  known : 
if  not,  direct  the  telescope  to  the  pole  star,  or  J  Ursee  Mi- 
noris,  when  near  their  upper  or  lower  culminations,  or  to 
the  sun,  or  to  any  star  which  the  observer  can  identify  when 
it  is  nearly  south  or  north.   The  altitude  or  zenith  distance 
of  a  known  object  will  give  a  latitude  near  enough  for 
finding  a  star  from  its  catuogued  place,  or  for  instrumentt/ 
corrections. 

We  will  now  proceed  to  the  azimuthal  correction.  If 
the  time  is  known  from  any  other  observations,  the  middle 
wire  of  the  transit  maj^  be  made  to  bisect  a  star  at  the  time 
when  by  calculation  it  should  pass ;  and  if  this  star  be 
Polaris  or  S  Urs»  Minoris,  the  instrument  will  be  veiy 
nearly  in  the  meridian;  but  if  the  observer  has  nothing 
but  a  transit  instrument  and  a  chronometer,  he  must  nlace 
it  as  near  as  he  can  ffuess  in  the  meridian/  and  level  the 
axis  pretty  carefully.  A  moderate  knowledge  of  the 
heavens  will  tell  what  known  star  is  likely  to  pass  soon; 
and  the  instrument  having  been  set  to  the  proper  altitude 
(or  sweeping  for  it),  the  observer  must  wait  patiently  till 
it  enters  the  field.  The  observation  is  then  made  in  the 
manner  alreadv  described.  If  the  star  is  near  the  zemth, 
this  alone  will  give  an  approximate  clock-eiror.  Now 
compute  the  time  a  star  near  the  pole  or  horizon  should 
pass,  and  bisect  the  star  by  the  middle  wire  at  the  com- 
puted time.  If  the  error  in  the  position  of  the  instrument 
IS  too  large  to  be  corrected  by  the  azimuth  screw,  the 
stand  must  be  shifted  bodily  a  sufficient  angle,  and  the 
instrument  levelled  afresh.  In  two  or  three  trials  it  is 
easy  to  get  the  error  within  command  of  the  azimuth 
screw ;  and  the  observer,  if  he  dislike  calculation,  may  con- 
tinue getting  his  clock-error  by  a  star  near  the  zenith,  and 
then  bisecting  a  star  near  the  pole  or  horizon  at  the  cal- 
culated time  with  the  azimuth-screw,  until  all  stars,  high  sod 
low,  give  the  same  clock-error.  The  instrument  is  then 
in  the  meridian  and  the  clock-error  is  the  true  one.  This 
tentative  process  may  however  be  considerably  abridged 
by  a  little  easy  calculation,  which  we  willproceed  to  explain. 

The  errors  of  collimation  and  inclination  being  supposed 
to  be  annulled*  either  by  adjustment  or  calculation,  the  line 
of  sight  describes  a  great  circle  passing  through  the  zenith 
and  not  iar  from  the  pole.  On  drawing  the  figure^.and 
supposing  the  deviation  to  be  to  the  east  of  the  south  and 
west  of  the  north,  it  will  be  seen  that  the  effect  of  the 
error  is  to  cause  all  stars  between  the  south  horizon  and 
the  zenith  to  pass  too  early,  as  well  as  all  stars  9ub  polo ; 
while  stars  between  the  zenith  and  pole  pass  too  late. 
The  effect  upon  the  passage  of  a  star  is  proportional  to 
sin.  zenith  distance 

cosin.  dedinatioir^^  '^'  ^^  ^  ^^  ^^°*^<^  *^  ^«  **^^ 
amount  of  the  deviation  to  the  east  of  the  south,  measured 
in  units  of  15",  and  the  latitude  of  the  place  and  the  de- 
clination of  the  star  be  denoted  respectively  by  0  and  d,  the 

*  If  a  line  be  drawn  from  Polaris  between  the  filth  and  eizth  itan  of  llie 
Great  Bear,  and  a  point  taken  in  this  line  about  H°  from  Polaris,  the  trannt 
directed  to  this  point  will  acareely  be  fO  ftam  the  meridian.  With  a  little 
practice  one  nay  com*  never  than  this  at  once 
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correetion  to  be  added  to  the  observed  passage  of  each 

sin  (d>'~^'\ 
star  in  respect  of  the  error  of  deviation  is \ — ^  X  af  .* 

Now  suppose  two  stars,  s  and  ^,  to  be  observed,  ivhich 
differ  a  good  deal  in  declination,  and  let  the  values  of 

sin  (<^*-^) 

-^ —  for  these  stais  be  p  and  1/ :  then  s  +  px  and 

cos  0  sr  Mr  r 

y  +  f/x  are  the  times  at  which  the  stars  would  have  been 
observed  if  the  instrument  had  been  in  the  meridian.  The 
interval  therefore  between  their  transits  thus  corrected 
(and  also  corrected  for  the  rate  of  the  clock,  if  necessary) 
will  be  equal  to  the  difference  of  their  rieht  ascensions, 
which  may  be  taken  from  the  *  Nautical  Almanac,^  if  the 
stars  are  contained  in  its  list,  or  must  be  commuted  from 
some  good  catalogue,  if  they  are  not.  Let  the  nsfht  ascen- 
sions of  the  two  stars  be  a  and  a',  and  we  have  the  follow- 
ing equation : — 

(*'  +  //ay)  -  (*  +  px)  :>^  a  '-  a. 

F-P 

If  the  value  of  a  revolution  of  the  azimuth  screw  is 
known,  it  is  easy  to  correct  for  this  error  at  once  with  con- 
siderable accuracy.  If  x  exceed  1*  or  2",  it  must  be  reduced 
to  those  limits.  Should  x  be  negative,  the  deviatM)?^  is  to 
the  west  of  the  south. 

The  accuracy  of  the  determination  of  x  depends,  ceteris 
paribus^  upon  the  stars  which  are  used  for  the  computation, 
t.  e.  upon  the  value  of  the  denominator  of  the  above  frac- 
tion, which  should  be  as  large  as  possible.  The  most 
favourable  condition  is,  that  both  stars  should  be  near  the 
pole,  one  above  and  the  other  below :  i  Urese  Minoris  and< 
Cephei  51  Hevelii  present  this  combination.  It  is  always 
desirable  that  one  of  the  stars  should  be  pretty  near  the 
pole — ^Polaris,  if  possible.  If  the  instrument  is  nearly  in  the 
meridian,  it  is  better  not  to  touch  the  azimuth  screw,  but 
to  determine  the  value  of  x  by  grouping  the  stars  together, 

sin  (A  ~  ^) 
in  which  — -— v —  is  nearly  of  the  same  magnitude  with 

the  same  sign.  The  value  of  x  may  afterwards  be  used  to 
correct  each  star  separately,  and  the  transits  thus  corrected 
will  be  very  nearly  such  as  would  have  been  made  if  the 
instrument  bad  been  exactly  placed  in  the  meridian. 

In  fixed  observatories  the  meridian  error  is  obtained 
when  possible  from  consecutive  transits  of  Polaris  above 
and  below  pole.  The  observations  are  corrected  for  col- 
limation  and  inclination,  and  for  the  rate  of  the  clock.  If 
the  times  of  passage  thus  corrected  differ  twelve  hours, 
there  is  no  meridian  error ;  but  if  the  difference  is  greater 
or  leas  than  twelve  hours,  the  deviation  may  be  computed 
thus : — Let  8  and  s'  be  observed  times  of  upper  and  lower 
culmination,  corrected  for  collimation,  inclination,  and 
rate :  let  a  and  a'  be  the  apparent  right  ascension  of 
Polaris,  taken  from  the  *  Nautical  Almanac  ;*  on*  the  devia- 


sin  (0— ^) 
cos^ 


for  Po- 


tion as  before ;  — p  and  p*  the  values  of 

laris  above  and  below  pole,  which  have  different  signs. 

Then,  exactly  as  before, «— jdo?,  and  s'-k-p'Xy  will  be  the 

corrected  times  of  tranat,  and 

(s'-k-fx)  -  {B-px)  =  a'^a, 

n.  ^_(«^-a)-(^~^)  1 
or  ap= -v— . 

P'  +  P 
When  tnree  consecutive  transits  are  observed,  there  is  no 
need  of  taking  any  account  of  the  rate  of  the  clock  (which 
is  supposed  to  50  uniformly),  or  the  change  in  right  ascen- 
sion of  Polaris  m  the  interval ;  only  a  mean  is  taken  of  the 
Urst  and  third  transits,  which  is  compared  with  the  second. 
The  difference  between  these,  divided  byp'+p,  gives  the 
value  of  X.  The  sign  may  be  made  out  hy  seeing  whether 
the  passage  from  upper  to  lower  culmination  is  too  small, 

*  Thronghoat  we  shall  asmime  the  latitade  to  be  north :  when  the  declina- 
tion is  south,  the  sign  of  9  is  changed,  and  (^— ^)  becomes  (^  +  ^). 
North  of  the  zenith  the  numentor  is  negative,  and  the  correction  is  to  be  sub- 
tracted between  xenlth  and  pole.  Below  the  pole  the  eoe.  ^  becomes  negative 
(reckoned  through  the  pole),  and  the  correction  becomes  additive,  as  at  first. 

t  Substituting  for  p'  and  p  their  Talaes,  the  denominator  of  this  fraction 

^.in(^-y)     sin(^-J) .  y  ^sin(J-y) 

=s r; -r — soos^  (tui  3.fni  y)orssooe^ ^ —• 

cos«  cos«  cos^coee' 

This  last  is  the  oiual  ftvm  for  computing  the  asimath  by  a  high  and  low  star. 


and  from  lower  to  upper  culmination  too  large,  when  the 
deviation  is  to  the  west  of  nortii,  and  therefore  to  the 
east  of  south,  and  the  correction  is  to  be  ctddedy  or  verad 
vice,  when  it  is  to.be  subtracted.*  In  well-reflated 
observatories  Polaris  is  always  observed  ^hen  it  is  con- 
venient, and  often  when  it  is  not ;  and  the  right  ascension 
of  the  star,  as  well  as  the  position  of  the  instrument,  is 
deduced  fh>m  these  double  transits.  When  the  rifht 
ascension  is  thus  perfectly  known,  single  transits  of  Po- 
laris may  be  safely  used  in  combination  with  other  stars, 
to  determine  the  azimuthal  error  for  those  times  of  the 
year  when  the  star  at  one  of  its  culminations  passes  alto- 
gether unseasonably.  It  is  assumed,  in  tMs  method,  that 
the  position  of  the  instrument  is  the  same  for  twenty-four 
hours ;  or  that  it  changes  uniformly. 

If  the  reader  has  fully  understood  what  precedes,  he  will 
have  no  difficulty  in  comprehending  the  mode  of  observing 
and  reducing  the  observations  which  is  followed  at  Green- 
wich and  our  principal  observatories;  but  the  private  ob- 
server cannot  always  command  a  site  whidi  is  wholly  to  be 
relied  upon,  and  very  seldom  can  afford  the  time  for  such 
an  uninterrupted  series  of  observations  as  is  required  to  ^ve 
full  effect  to  the  system  just  described.  The  precautions 
to  be  taken  will  depend  mainly  upon  the  objects  he  has  in 
view,  but,  generally  speaking,  the  private  transit  observer 
will  do  wisely  to  take  the  places  of  tne  principal  fixed  stars 
from  the  lists  furnished  by  Greenwich,  though  he  may 
subsequently  modify  the  values  inter  se  by  h^s  own  ob- 
servations. Having  done  this,  it  will  be  easy  for  him  to 
fix  any  other  object  with  perfect  accuracy,  or  to  determine 
his  time  most  scrupulously,  although  the  steadiness  of  his 
transit  is  not  beyond  suspicion,  and  his  avocations  or  in- 
clination should  only  allow  him  to  observe  by  fits  and 
starts.  We  shall  proceed  to  show  how  he  may  proceed 
under  different  hypotheses. 

If  he  has  a  distant  mark  or  a  collimating  telescope  [see 
Collimator]  with  a  micrometer  to  his  transit,  he  pro- 
ceeds exactly  as  we  have  described  above  to  measure  the 
auantity  and  direction  of  the  collimation,  the  quantity  and 
oirection  of  the  inclination,  and  then  observes  away,  only 
taking  care  to  note  as  many  standard  stiurs  as  will  give  him 
a  correct  clock-error,  and  at  least  some  so  far  apart  as  will 
enable  him  to  detect  his  azimuthal  error.  If  he  observe 
one  or  two  stars  near  the  pole,  so  much  the  better.  Now 
calling  I  the  correction  for  the  clock  at  the  mean  of  the 
time  of  the  observations  of  standard  stars ;  *,  *'  *",  &c.,  as 
before  the  observed  times  of  transit,  corrected  for  collima- 
tion and  level  as  aforesaid ;  p,  p',  o",  &c.,  with  their  proper 
signs,  the  correcting  factors  of  the  unknown  azimuth  .r ; 
and  a,  a^  a'^  &c.,  the  apparent  right  ascensions  of  the 
standard  stars,  he  has  the  following  series  of  simple  equa- 
tions : — 

*  +  «+PiP=« 
*'-h£-j-prc'=a' 
S^f  +  i+px^rrza" 

&c.    &c.    &c. 

Group  together  the  equations  in  which  the  coefficient 
of  X  is  nearly  of  the  same  magnitude  and  with  the 
same  sign,t  and  dividing  each  group  by  the  number  of 
its  component  parts,  so  as  to  have  c  with  unity  as  a  co- 
efficient, form  at  least  two  eauations  in  which  the 
coefficients  of  x  differ  considerably,  and  subtracting  one 
from  the  other,  a  value  of  x  will  be  found  with  its  proper 
sign.  Substituting  this  value  of  x  in  each  of  the  equa- 
tions c=a— «— pa?,  you  will  have  as  many  values  of  t  as 
you  have  equations ;  and  taking  the  mean  of  those  which 
are  derived  n'om  the  quick  movmg-stars,  vou  have  a  eood 
clock  correction.  Now  if  any  other  objects  have  been 
determined,  the  vifht  ascension  of  which  is  required,  add 
(speaking  a]|B;ebraically)  the  sum  of  all  the  corrections  for 
collimation,  inclination,  declination,  and  clock-enor  to  the 
observed  transit,  and  you  will  have  the  apparent  right 
ascension. 

But  it  most  frequently  happens  that  the  observer  has  no 
collimating  mark  and  no  micrometer  to  his  instrument ; 

*  To  prerent  mistake,  we  shall  always  speak  of  the  quantity  which  is  to  l;e 
applied  to  the  observation  to  make  it  eorreot. 

i  If  two  known  oiieumpolar  stars,  like  ^  Ursn  and  Cephei  51  Hevelii.  are  ob- 
served, subtract  one  of  these  equatioos  from  the  other,  and  you  have  an  cqua- 
Uon  in  which  «  has  a  large  coefficient,  and  therefore  a  good  detenalnation ;  if 
PoUrts  is  well  observed,  use  it  dngly,  and  group  the  standard  stars  together 
which  have  not  more  than  30^  or  4^  declination.  It  is  very  deairable  that  the 
numlier  of  close  cireumpolars  in  the  Nautioal  Almanac  should  be  considerably 
iBcreaeed  fyt  this  Tery  porpose. 
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nay,  he  may  only  have  a  view  out  of  a  window  *  which 
commands  no  distant  or  distinct  object,  and  not  be  able  to 
see  even  the  zenith,  much  less  the  pole.  This  last  is  the 
greatest  objection ;  for  the  accuracy. of  the  meridian  ad- 
justment depends  chiefly  upon  getting  stars  near  the  pole. 
To  detect  the  error  of  collimation  the  observer  must  pro- 
ceed thus : — ^After  having  carefully  determined  the  incli- 
nation of  the  axis,  he  observes  as  many  well-known  stars 
as  he  can,  especially  getting  them  as  high  and  as  low  as 
possible  for  ascertaining  azimuthal  error.  He  must  then 
reverse  the  axis,  repeating  the  measurement  of  the  in- 
clination, but  by  no  means  touching  the  elevating  screw  of 
the  instrument,  and  make  a  similar  set  of  observations. 
A  series  of  equations  must  be  formed  for  each  position 
of  the  instrument,  which  will  be  of  the  following  form : — 
supposing  Sf  ^,  ^',  to  be  the  observed  transits  of  the  stars 
corrected  for  inclination  only ;  9,  ^,  (f\  to  be  the  values  of 
the  secant  of  declination  for  each  star  respectively ;  c,  the 
unknown  value  of  the  collimation  error  in  the  first  position 
(which  becomes  — c  when  the  instrument  is  reversed) ;  re, 
the  error  of  deviation ;  and  c  the  clock  correction, — 

*-!-«+ 9c + pa?  SK  a 

^'-f* +9'c  -i-jo'.i? = a! 
and  so  on,  for  the  stars  first  observed,  and 

and  so  on,  for  the  stars  of  the  second  set  after  the  instru- 
ment is  reversed. 

The  mode  of  treating  these  equations  wDl  differ  accord- 
ing to  circumstances.  They  might  be  solved  by  the 
method  of  least  squares ;  but  it  is  scarcely  worth  while  in 
ordinary  cases  to  use  any  such  refinement.  Form  four 
groups,  two  in  each  set,  those  in  which  x  has  the  largest, 
and  those  in  which  x  has  the  smallest  coefficients,  dividing 
each  group  by  the  number  of  its  component  parts,  so  as  to 
leave  c  with  unity  for  its  coefficient.  Call  these  equations 
1,  2,  3,  and  4.  Subtracting  4  from  1,  we  shall  eliminate  e, 
c  will  have  a  -f  coefficient  exceeding  2,  and  x  in  the 
most  difficult  case,  t.  e,  when  the  observer  can  only  look  to 
the  south,  has  a  small  positive  coefficient.  Again  sub- 
tracting (3)  from  (2),  we  shall  have  c  with  a  positive 
coefficient  exceeding  2,  and  x  with  probably  a  small  nega- 
tive coefficient.  From  these  two  equations  c  can  be  de- 
termined pretty  accurately.  Substitute  this  value  in  equa^ 
tions  (1)  (2)  (3)  and  (4),  group  (1)  and  (3)  together,  and 
(2)  and  (4)  together,  and  we  have  a  pair  of  equations 
in  which  x  has  coefficients  considerably  unequal ;  and  by 
subtracting  one  from  the  other,  e  is  eliminated  and  x  deter- 
mined with  tolerable  accuracy.  Finally,  the  substitution 
of  these  values  of  c  and  x  in  the  original  equations  w^l  give 
a  satisfactory  clock-error  if  the  observations  are  good  and 
pretty  numerous,  even  although  the  observer  has  not  more 
than  50*  of  clear  sky  to  work  upon.  The  times  of  transit 
of  other  objects  must  be  corrected  by  the  quantities  thus 
found,  and  in  this  way  apparent  rignt  ascensions  may  be 
deduced  with  considerable  certainty. 

The  clock  correction  should  evidently  come  out  the 
same  in  both  positions  of  the  instrument,  and  the  differ- 
ences from  the  mean  fall  within  the  ordinary  errors  of  ob- 
servation. If  this  is  not  the  case,  and  there  should  be 
reason  to  fear  any  alteration  in  the  position  of  the  stand  or 
the  Vs  in  the  process  of  reversing,  the  values  of  x  cannot 
be  assumed  to  be  the  same  in  both  groups.  If  the  time 
should  be  required  with  extreme  accuracy  from  such  im- 
perfect observations,  the  observer  may  alter  the  quantity 
of  collimation  in  his  calculation  till  he  does  get  the  same 
clock-error,  although  with  diff'erent  deviations,  from  both 
sets.  This  may  be  done  by  one  or  two  trials,  but  gene- 
raJly  speaking  the  mean  of  the  clock-errors  from  both  sets 
will  be  near  enough,  and  not  differ  sensibly  from  the  more 
elaborate  calculation.  It  is  not  however  easy  to  get  the 
time  very  mti^factorily  without  being  able  to  see  the  pole, 
or  at  least  the  zenith. 

In  what  precedes  we  have  supposed  the  extreme  case, 
f .  e,  that  nothing  is  to  be  seen  north  of  the  zenith,  and 
that  x  thereforefias  always  the  same  sign.  The  intelligent 
reader  will  be  guided  in  practice,  not  by  the  directions  here 
given,  but  by  the  value  of  the  coefficients  of  his  unknown 
quantities^  a  discretion  which  some  astronomers  cannot 
or  will  not  use. 

It  is  always  desirable  that  the  value  of  the  three  transit 

*  This  wns  the  caM  ^ith  R6iner»  and  the  transit  instrurorat  k-m  inynitcd 
precisely  for  such  a  situation.    See  '  Basis  AstronomiiB  *  cap.  8. 


corrections  should  be  small  (indeed  the  formuls  ore  not 
exact,  when  the  errors  are  large),  to  save  unnecessary 
trouble  in  multiplying.  The  meUiod  of  measuring  the  in- 
clination implies  that  you  can  rely  on  the  scale  of  the 
level  for  the  quantity  measured,  which  is  scarcely  true 
when  the  amount  exceeds  a  few  seconds  of  space.  The 
collimation  error  is  easily  brought  within  reasonable  limits, 
if  the  observer  has  a  micrometer,  or  can  see  any  fixed 
object  distinctly  while  he  alters  the  screws.  The  azi- 
muthal adjustment  requires  either  an  object  of  reference, 
which  is  always  the  case  in  principal  observatories,  or 
ac(justing-screws  of  which  the  thread  and  value  are 
known,  but  this  can  only  give  correct  results  when  the  load 
upon  the  Y  is  inconsiderable.  Portable  instruments,  wliich 
are  really  carried  about  and  stuck  at  times  out  of  a  win- 
dow, ought  to  have  the  spring  to  the  azimuth-screw  such 
as  has  been  described. 

It  is  convenient  that  the  clock  should  be  a  little  slow  and 
have  a  small  losing[  rate,  the  corrections  for  error  and  rate 
are  then  additive :  if  the  west  end  of  the  axis  be  the  hi^ht^ 
and  the  deviation  to  the  east  of  the  south,  the  con-ection 
for  these  errors  will  also  be  additive  to  the  observed  tranidts 
of  the  greater  part  of  the  stars  observed. 

In  most  cases,  the  determination  of  the  absolute  time  at 
the  place  is  wanted,  and  this  cannot  be  got  without  the 
level  or  some  equivalent  which  tells  how  far  the  instru- 
ment swerves  from  the  zenith.  But  where  it  is  merely 
required  to  observe  in  a  meridian,  as  in  observing  fork 
catalogue,  it  is  more  expeditious  to  change  the  form  of  the 


corrections.    The  two  factors 
sin  (<I)—S) 


cos  (<^— ^) 
cos  5 


X    inclinat.    + 


cos  6 


X  deviation  may  be  expressed  by  a  correction 

of  this  form :  m-{-n  tan  d,  where  m  and  n  are  two  constants 
to  be  determined  by  observation.*  In  this  case  the  staib 
should  be  observed  in  zones,  and  when  the  sweeps  arc 
not  near  the  pole,  it  is  easier  to  destroy  the  error  of  colli- 
mation by  adjustment  very  nearly  than  to  allow  for  the 
error,  llie  secant  of  declination  varies  very  slowly,  and 
may  be  considered  as  a  constant  for  the  whole  sweep, 
within  moderate  limits,  and  for  a  small  value  of  the  colli- 
mation, which  may  easily  be  reduced  to  0*-l  at  once. 
Suppose  an  observer  to  have  this  purpose :  he  observes  i 
large  set  of  stars  nearly  at  the  same  declination,  taking 
care  to  have  as  many  standard  stars  as  possible  abore 
and  below  the  limits  of  his  sweep,  and  it  is  proper  to  have 
several  with  contrary  declinations.  Now  calling  the  ob- 
served times  of  transit  ^,  s',  &c.,  he  forms  the  foUowing 
equations  with  standard  stars : — 

f  4-m4-n  tan  fea 

*'-i-m-i-n  tan  ^'=a' 
and  so  on.    From  these  he  composes  two  equations,  one 
formed  of  all  those  in  which  tan  S  is  positive  and  another 
in  which  tan  8  is  negative,  and  which  therefore  maybe 
represented  thus : 

2-fm4.nT=A. 

^'J^m^nTrzA^. 

from  which  n  is  found= ^Zt^ 

Substituting  this  value  of  n  in  the  mean  of  the  two  equa- 
tions, we  have  the  value  of  w,  and  that  with  great  exact- 
ness, if  the  stars  have  been  well  selected,  are  pretty  numer- 
ous, and  have  been  tolerably  observed.  To  reduce  the 
transits  of  the  other  objects  observed  to  apparent  R.  A. 
nothing  more  is  retjuired  than  to  add  m'\-n  tan  i  to  the 
observed  transit,  which,  besides  being  a  good  deal  shorter 
than  the  method  previously  described,  only  requires  a  table 
of  natural  tangents  for  computing  the  corrections. 

If  the  observations  are  made  on  or  near  the  pole,  where  the 
sec  d  varies  almost  as  rapidly  as  the  tangent,  a  sensible  error 
of  collimation  would  mix  itself  up  in  the  value  of  tan  i.  If 
the  pivots  of  the  instrument  are  exactly  equaU  two  series 

*  If  <  be  (he  inclination  as  ^iven  by  the  letel  and  « the  derlation,  then  ex- 
pandinx  the  uumerators.  the  sum  of  the  corrections 

^      _t  (eoa  f .  cos  ^  •fsin  f ,  sin  ^-f* *  (sin  f.  cos  ^-cos  f.  sin  ^ 

COB} 

s=  i  cos  ^-|- jrsin  ^  +  (i  sin  ^— *cob  ^)  tan  ^ 
which  agrees  with  Uie  formula  given  alx)ve,  putting 
flisi  +  iooe^-t-JTsin^ 
11  =  1  sin  ^—«  cos  P 
The  formula  is  easily  drdnced  by  drawing  a  flguro  and  rcfuning  the  tranailfa 
to  the  meridian  whidi  cuts  the  equator  at  the  same  point  as  the  circle  described 
by  the  telescope. 
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might  be  observed  in  reversed  positions  of  the  axis»  and  as 
m  and  n  ivould  have  the  same  value  in  each,  while  the  sign 
of  coUimation  changes,  the  determination  of  the  latter 
would  present  no  difficulty.  We  have  used  another  plan, 
which  in  steady  weather,  when  observations  can  be  made  on 
consecutive  mghts  and  in  lar^  masses,  is  perhaps  the  best 
for  cataloguing.  Qn  the  first  night  observe  forty  or  fifty  stars, 
consisting  of  all  the  standards  which  pass  and  those  stars 
the  places  of  which  you  wish  to  determme .  These  may  now 
lie  scattered  all  over  the  heavens,  so  far  as  the  method  is  con- 
cerned. On  the  following  evening  reverse  the  instrument 
and  observe  the  same  stars.  The  first  night,  each  observed 
star  should  be  increased  by  m+n  tan  ^+c  sec  ^,  while  the 
second  night  the  correction  is  m'+n'  tan  d—c  sec  ^,  the 
collimation  being  supposed  (as  is  found  to  be  the  case)  to 
be  invariable  in  a  well-made  instrument,  unless  violence 
IS  used.  Now  if  we  add  the  observed  transits  of  each  star 
on  the  two  nights  together,  and  take  a  mean,  the  result 


requires  a  correction  of 


m-l-m'       fi-|-n' 


tan  d;  and  the 


collimation  is  eliminated.  This  new  correction  for  the 
mean  of  the  two  nights  is  exactly  of  the  same  form 
as  the  original  correction,  call  it  M-|-N  tan  ^,  and  M 
and  N  are  found  bv  comparing  the  observed  places  of  the 
standard  stars -witn  their  known  computed  places,  just 
as  before.  If  the  clock  rate  is  sensible,  the  values  of  M, 
preceding  and  succeeding  the  mean  of  the  standard  stai^ 
must  receive  a  proportional  correction,  but  it  is  easy  to 
make  the  rate  of  a  good  clock  so  small  that  in  ordinary 
circumstances  this  may  be  neglected.  The  rate  may  be 
determined  near  enough  by  ob^rving  the  same  high  star 
both  nights  in  the  same  position  of  the  axis  and  measuring 
the  inclination  by  the  level.  From  some  trials  of  this 
method,  we  should  strongly  recommend  it  in  a  steady 
climate  and  where  a  large  catalogue  of  stars  is  to  be 
formed.  An  error  of  0-1  would,  we  are  convinced,  be  very 
rarely  found  in  the  R.  A.  of  stars  so  determined  within  40*^  of 
the  equinoctial ;  the  computations  are  very  short  and  can 
scarcely  be  wronely  made,  and  there  is  only  one  computa- 
tion of  a  mean  place  for  two  complete  observations  of  an 
apparent  place.  Writing  the  separate  results  under  each 
other,  is  an  excellent  check  against  those  provoking  small 
errors  which,  when  they  once  get  admittance,  are  so  mfficult 
of  detection.  It  is  a  drawback  that  the  computation  does 
not  furnish  the  absolute  time  or  clock  error,  if  that  should 
be  required  for  other  purposes,  without  further  calculation. 

In  this  climate  it  frequently  happens  that  the  star  is 
visible  during  only  a  portion  of  its  passage  over  the  wires, 
or  the  observer  may  lose  some  of  the  wires ;  hence  it  is 
necessary  to  have  some  means  of  completing  iiie  imperfect 
transits,  and  ascertaining  so  far  as  possible  at  what  time 
the  star  would  have  passed  the  mean  of  the  wires,  if  all 
could  have  been  observed.  For  this  pbrpose  a  sufficient 
number  of  complete  and  satisfactory  observatior*s  is  selected 
(suppose  the  illuminated  end  to  be  west),  and  the  difference 
taken  between  each  wire,  and  the  mean  of  the  wires. 
Multiplying  these  numbers  respectively  by  the  cosine  of 
the  corresponding  star's  declination,we  have  the  differences, 
such  as  they  would  have  been  if  the  stars  observed  had 
been  in  the  equinoctial.  A  mean  of  these  is  taken  for 
each  difference,  and  the  proper  sign  affixed.  If  a  second 
series  be  selected  of  observations  made  when  the  illumi- 
nated end  is  east,  and  be  treated  similarly,  nearly  the  same 
values  will  be  found  as  before,  but  in  reversed  order,  and 
with  different  signs.  A  mean  is  taken  when  the  number 
is  sufficient  to  give  a  satisfactory  result ;  and  the  logarithms 
of  the  intervals  between  each  wire  and  the  mean,  for  an 
eauinoctial  star,  are  set  down  for  future  use,  discriminating 
whether  the  instrument  is  Illuminated  end  E.  or  W.  Now 
suppose  a  broken  set  of  wires  is  to  be  made  up :  take  the 
logarithms  with  the  proper  sign  corresponding  to  each 
%vire,  add  to  each  logarithm  the  log  secant  of  the  star's 
declination,  and  take  the  natural  numbera  corresponding  to 
the  logarithms  thus  found,  and  you  have  the  number  of 
seconds  and  decimals  of  a  second  which  are  to  be  added 
(algebraically)  to  the  observation  of  each  wire  to  reduce 
it  to  the  mean  wire.  Of  these  partial  results,  a  final  mean 
is  taken.  The  numbers  for  reducing  each  wire  to  the 
mean  wire  are  found  in  the  introductions  to  all  the  modem 
observations. 

The  slow-moving  stars,  such  as  Polaris  and  ^  Ursae 
Minoris,  are  those  best  suited  for  determining  the  interval 
P.  C,  No.  1568. 


of  the  wires,  and  this  is  one  of  the  firrt  points  to  which 
an  observer  should  direct  his  attention,  for  he  will  ob- 
serve a  slow  star  as  well  at  starting  as  afterwards,  and  as 
he  will  probably  make  a  good  many  broken  transits,  the 
sooner  he  acquires  the  means  of  reducing  them  the  better. 
The  declination  of  these  stars  is  perfectly  known  for  every 
day  from  the  Nautical  Almanac,  but  there  is  a  precaution 
to  be  taken  here,  which  is  unnecessary  with  quick-moving 
stars,  as  the  path  of  the  star  being  sensibly  curved  in 
moving  from  the  outer  to  the  inner  vnres,  the  motion  be- 
tween the  wires  is  not  uniform.  The  exact  formula  is 
sin  distance  of  any  wire  from  mean  s  sin  time  fit>m  mean 

X  COS.  declin.  star ; 
and  the  equatorial  interval  may  be  computed  by  taking 
the  log  sin  of  the  intervals  ^  log  sin  15'^  instead  of  simply 
the  log  interval  in  seconds  of  time,  as  in  other  stars.  Or 
if  the  following  quantities  be  first  subtracted  from  the 
intervals  observed,  the  ordinary  rule  may  be  followed :- — 

IntOTTil  Olwrrad.        Coneekiou.     Intarvfti  Otaeneil.  GomeUott. 

4»    .      .      .  0^0  21"    .      .      .  1-8 

8     ...  0-1  22     ...  2-0 

12  ...  0-3  23  ...  2-3 

13  ...  0-4  24  ...  2-6 

14  ...  0-5  25  ...  2-9 

15  ...  0-6  26  ...  3-3 

16  ...  0-8  27  ...  3-7 

17  ...  0-9  28  ...  4-2 

18  ...  1  -1  29  ...  4  -6 

19  ...  1-3  30  ...  5-1 

20  ...  1-5 

This  table  may  also  be  used  when  the  broken  wires  of 
a  close  circumpolar  are  to  be  reduced.  Compute  the  cor- 
rection for  each  wire  by  the  ordinary  formula*  and  add  to  it 
the  number  from  this  table  corresponding  to  the  interval, 
before  applying  the  correction  to  the  observation  of  the  wire. 

As  the  stars  mb  polo  pass  the  wires  in  a  contrary  direc- 
tion, the  numbers  for  reducing  each  star  to  the  mean 
wire  must  be  taken  from  the  table  corresponding  to 
the  reversed  portion  of  the  instrument,  or,  what  comes 
to  the  same  thing,  they  must  be  reckoned  backward  with 
changed  signs  from  the  table  which  belongs  to  the  existing 
position.  When  the  interval  between  the  mean  wire  and 
the  other  wires  is  well  established,  the  collimation  error 
must  be  referred  to  the  mean  wire  after  it  has  been  mea- 
sured for  the  middle  wire.  There  is  a  way  of  measuring 
the  collimation,  when  the  distance  of  each  wire  from  the 
mean  is  well  determined,  which  is  very  useful  in  the  absence 
of  a  meridian  or  collimating  mark.  Polaris  or  S  Ursas  Minoris, 
or  any  slow-moving  star,  is  observed  over  the  first  four  wires 
(the  inclination  error  having  been  previously  measured) ; 
the  instrument  is  then  reversed  and  the  star  is  observed 
over  the  remaining  three  wires,  and  the  inclination  again 
measured.  The  first  set  of  observations  is  reduced  to  the 
mean  wire  by  the  known  intervals  at  the  horizontal  position 
of  the  axis.  The  second  set  is  similarly  reduced  to  the 
mean  wire,  at  the  horizontal  position.  Tiie  difference  be- 
tween the  two  results,  if  the  Y's  have  not  been  altered  by 
lifting  the  instrument  and  setting  it  down  again,  is  the  sum 
of  the  collimation  in  two  positions ;  and  when  this  is  divided 
by  twice  the  secant  of  tne  star's  declination,  the  result  is 
the  collimation  error  required.  If  the  pivots  are  perfectly 
equal,  the  levelling  may  be  omitted  except  as  a  precaution 
against  altering  the  Y's.  When  the  time  is  wanted  with 
great  nicety,  it  is  convenient  to  observe  a  series  of  stars 
before  reversing  upon  Polaris  or  d  Ursee  Minoris,  and  a 
second  series  after.  If  the  pole  star  has  been  properly 
observed  and  reduced,  and  the  collimation  rightly  de- 
termined, the  two  series  will  give  nearly  the  same  clock- 
error,  and  be  a  check  on  each  other.  The  instrument 
must  always  be  used  in  reversed  positions,  for  determining 
the  time,  when  this  is  practicable. 

There  is  a  curious  anomaly  sometimes  found  in  transit 
observations,  viz.  that  two  practised  observers  will  make  a 
notable  and  constant  difference  in  observing  the  exact  mo- 
ment at  which  a  star  passes  a  wire.  Maskelyne  first  noticed 
this  singularity  in  his  assistant  Kinnebrook,  who  observed 
a  star  0**7  later  than  the  Astronomer  Royal.  Bessel  and 
Argelanderhave  a  still  larger  difference ;  and  we  found,  on 
determining  the  longitude  of  Bruxelles  chronometrically, 
that  M.  Quetelet,  the  director  of  that  observatory,  noted  a 
transit  about  0**8  earlier  than  Mr.  Henry,  one  of  the 
transit  observera  at  Greenwich :  so  that  if  the  time  at  each 
place  had  been  simply  taken  from  their  observations  with- 
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out  any  allowance,  the  longitude  would  have  been 
erroneous  on  that  account  alone  O'-S,  which  mi^ht  have 
been  either  way.  This  shows  how  insecure  all  nice  chro- 
nometrical  longitudes  are,  unless  the  same  observer 
determines  the  time  at  both  ends  of  the  arc,  or  unless  the 
relative  personal  equation  of  the  observers  at  each  end  is 
careftilly  determined.  It  would  be  advisable  perhaps, 
where  the  result  is  very  important  and  the  distance  con- 
siderable, to  reverse  the  observers,  as  it  seems  that  fatigue 
will,  in  some  cases  at  least,  cause  a  variation  in  the  personal 
equation,  and  that  two  observers  may  begin  a  night  with 
one  difference  and  end  with  another. 

If  it  were  not  for  this  latter  circumstance,  it  would  per- 
ha^w  be  possible  to  train  observers  to  observe  alike,  by  ex- 
hibiting the  same  phenomena  of  sound  and  ught  (the  re- 
lation between  which  might  be  established  mechanically) 
to  a  class,  and  habituating  them,  like  an  orchestra,  to  keep 
the  same  time ;  and  such  a  piece  of  mechanism  would  be 
easily  made,  though  there  would  be  a  difficulty  in  getting 
observers  to  submit  to  the  drill.  We  have  found  the  fol- 
lowing practice  a  good  exercise  for  making  the  eye  and  ear 
work  together.  The  pointer  of  a  clock,  witii  dead-beat 
scapement,  springs  forward  simultaneously  with  the  sound 
of  tne  beat.  Where  there  is  a  good  deal  of  noise,  and  the 
clock  has  a  low  beat,  it  is  found  necessary  to  have  a  second 
clock  called  a  journeyman,  which  strikes  loudly  and  speaks 
as  it  were  for  the  transit  clock.  The  observer  makes  them 
beat  pretty  nearly  together,  and  then  listening  at  the  prin- 
cipal clock  and  noting  the  difference,  he  either  pushes  for- 
ward or  delays  the  pendulum  of  the  journeyman  to  make 
the  coincidence  perfect,  and  this  ought  to  be  continued  until 
he  cannot  distinguish  between  the  two  beats  when  standing 
close  to  the  transit  clock.  Let  a  person  try  to  make  this 
eoincidence  by  looking  at  the  transit  clock  and  listening 
to  the  joume^an,  and  if  he  can,  or  can  very  nearly  do 
this,  it  is  evident  that  he  notes  an  appearance  at  the 
time  it  happens.  Perhaps  by  trying  the  same  thing  when 
fktigued,  he  might  detect  a  change  in  his  perceptions,  for 
the  coincidence  of  sounds,  as  judged  of  when  equalized  by 
standing  near  the  weaker  source,  is  one  in  which  a  tolerable 
ear  can  scarcely  be  more  than  C-Ol  or  0»-02  out  at  farthest. 

The  position  of  the  horizontal  axis  has  been  all  along 
supposed  to  be  measured  by  the  level,  and  this  is  certainly 
the  most  ready  method.  But  the  level  may  happen  to  be 
broken,  or,  unless  it  comes  from  a  very  carelbl  maker,  it 
may  be  sluggish,  or  uneoually  divided.  'The  beautiful 
levels  which  accompany  Erters  instruments,  which  are 
covered  at  the  ends  with  parchment  and  filled  with  aether, 
are  very  liable  to  leak,  as  we  know  by  experience.  In 
such  a  difficulty,  our  celebrated  surveyor  Captain  W.  F. 
Owen  raised  a  tall  pole,  and  having  put  thereupon  a  dis- 
tinct mark,  adjusted  his  instrument  by  moving  the  eleva- 
tion screw  until  the  wire  passed  through  the  mark  seen 
directly  and  by  reflexion.  In  another  instance,  where  the 
level  was  broken,  an  observer  of  some  name  was  unable  to 
supply  its  place,  and  a  projected  set  of  observations  failed 
in  consequence.  The  simplest  method  is  that  pursued  by 
Captain  Owen,  substituting  the  pole  star  or  other  slow-mov- 
ing star  at  its  culmination  for  the  tall  pole.  When  the  axis 
is  thus  nearlj/  corrected,  which  may  easily  be  done  when  the 
star  passes  the  first  wire,  it  is  better  to  observe  the  star  over 
the  rest  of  the  wires  half  directly  and  half  by  reflexion,  and 
to  reduce  each  set  to  the  mean  wire.  On  drawing  the  figure 
it  will  be  seen  that  any  error  of  level  will  affect  the -transit 
of  a  star  seen  directly  one  way,  just  as  much  as  it  will  affect 
the  transit  of  the  same  star,  seen  by  reflexion,  the  other 
way,  or  that  the  difference  of  the  two  transits,  after  each 
set  has  been  reduced  to  the  mean  wire,  is  twice  the  error 
due  to  inchnation :  that  is,  the  difference  of  the  tran- 
sits in  the  two  positions  is,  when  the  star  is  above  the 

pole^  =  ^  ^  y  1  ?■  X  t,  from  which  i  is  determined, 

cos  9 
and  may  be  used  for  all  the  other  observations.  The  obser- 
vation will  succeed  very  well  with  any  slow-moving  star, 
if  the  observer  has  time  to  shift  from  one  position  to  the 
other  without  hurry ;  or  he  may  use  two  high  stars,  each 
observed  over  all  the  wires,  if  they  have  the  same  altitude, 
or  if  he  should  happen  to  know  the  other  errors  of  his  in- 
strument. Indeed,  if  he  has  no  objection  to  solve  simple 
equations  with  four  unknown  quantities,  he  may  proceed 
exactly  as  we  have  shown  in  former  instances,  introduc- 
ing another  term  with  i  and  its  coefficient,  and  changing 
the  siga  for  the  Obseryations  by  reflexion. 


Observations  by  reflexion  of  Polaris  are  well  suited  for 
another  purpose,  viz.  for  examining  the  value  of  the  level 
scale  by  means  proper  to  the  instrument  itself.    Raise  the 
west  end  until  the  bubble  is  nearly  at  the  west  end  of  the 
scale,  and  by  a  mean  of  half  a  dozen  readings,  reversing  each 
time,  ascertain  the  error  of  inclination.  Now  observe  Polaris 
exactly  as  we  have  before  mentioned,  or,  if  the  observer 
likes  better,  directly  over  the  Ist,  2nd,  6th,  and  7th  wires, 
and  by  reflexion  over  the  3rd,  4th,  and  5th ;  reduce  each  set 
to  the  mean  wire,  and  calculate  by  the  formula  already  given 
the  true  inclination  of  the  axis.  On  a  foUowing  night  repeat 
the  operation,  the  illuminated  end  being  on  the  same  nier, 
only  lowering  the  west  end  of  the  axis  until  the  bubble  is 
nearly  at  the  east  end  of  the  scale,  and  get  as  before  two 
values  for  the  inclination,  one  from  the  scale,  and  another 
by  observation.    Take  a  mean,  and  you  will  have  the  true 
value  of  the  parts  of  the  scale.    If  the  result  varies  much 
in  the  two  experiments,  it  shows  either  that  the  curvature 
of  the  level  is  unequal,  or  that  one  pivot  is  thicker  than 
the  other.    This  may  be  ascertainea  by  the  level  aJone, 
as  we  have  shown  above,  or  would  be  indicated  by  a  dif- 
ference between  the  direct  and  reflected  observations  when 
the  axis  is  horizontal  by  the  level,  or  by  comparing  the 
inclination  obtained  from  reflexion  in  the  manner  last 
pointed  out,  in  reversed  positions  of  the  instrument,  sup- 
posing the  Y's  not  to  change  during  the  experiment. 
Thus  if  {be  inclination  be  determined  by  observing  Polaris 
over  the  flrst  half  of  the  wires  directly  and  the  second 
half  by  reflexion,  a  value  of  the  inclination  will  be  found. 
Reverse  the  instrument,  and  make  the  same  observations 
upon   another  slow-moving  star,  and  you  will  have  s 
second  value  of  the  inclination,  which  should  agree  with 
the  former  if  the  pivots  are  equal ;  half  the  difference,  if  it 
exists,  is  the  difference  in  the  radii  of  the  pivots.    The 
level  however  affords  a  much  easier,  and,  we  believe,  better 
measure  of  inequality ;  but  it  will  not  show  if  the  piYots 
be  elliptic,  wh^ch  the  observations  by  reflection  would  do 
if  stars  at  ditic-rent  altitudes  were  observed.    If  the  two 
tests  agree,  it  is  a  reason  for  believing  that  the  pivots 
are  round  within  the  limits  of  these  very  searching  ex- 
periments.    But  as  we  believe  these  observations  have 
never  yet  been  made,  it  would  be  useless  to  expatiate  fur- 
ther upon  their  possible  advantages.    The  late  astronomer 
royal,  Mr.  Pond,  tested  the  transit  at  Greenwich  by  observ- 
ing a  set  of  stars  directly  and  a  second  set  by  reflexion  aiter 
the  axis  had  been  most  carefully  levelled,  and  found  that 
on  reversing  his  sets  on  a  subsequent  night  he  got  the  same 
mean  interval,  as  he  ought.    Professor  Woodhouse  exa-  . 
mined  his  level  scale  by  observing  Polaris  over  half  the 
wires  with  one  end  high,  and  the  other  half  with  the  other 
end  high.    This  is  less  sensitive  than  the  method  we  have 
pointed  out,  but  will  do  for  its  purpose  very  well,  if  the  in- 
strument is  examined  and  verified  by  a  meridian  mark 
between  the  first  and  second  set  of  observations,  other\vise 
we  should  be  afraid  a  change  in  azimuth  might  be  caused 
by  turning  the  elevating  screw,  in  spite  of  all  the  care  of 
the  artist  to  prevent  it. 

An  eyepiece  has  been  introduced  into  use  within  the 
last  few  years,  which,  by  illuminating  the  wires  in  a  par- 
ticular manner,  enables  the  observer,  looking  downwards 
into  a  basin  of  mercury,  to  see  at  the  same  time  the  wires 
and  their  refiected  image :  if  these  be  made  to  coincide, 
the  telescope  is  vertical,  and  therefore  the  axis  horizontal. 
If  the  micrometer  wire  be  used  to  measure  the  interval, 
the  result  will  be  found  to  be  twice  the  inclination. 

The  transit  may  be  levelled,  as  it  was  in  older  times, 
by  a  plumb-line,  which,  hanging  from  a  frame  placed 
close  to  the  instrument  and  in  front  of  it,  is  made  to 
pass  over  two  dots,  placed  at  the  eye  and  object  end 
of  the  telescope.  Tliis  is  an  accurate  but  intolerably 
troublesome  method.  In  Groombridge's  circle,  Troughton 
used  a  plumb-line  in  a  tube  at  right  angles  to  the  axis  and 
to  the  telescope  for  the  same  object.  The  images  of  the 
opposite  dots  at  top  and  bottom  were  thrown  on  the  line 
by  lenses,  and  viewed  through  microscopes,  in  the  way  in 
which  he  always  applied  the  plumb-hne.  We  do  not 
know  whether  Mr.  Groombridge  adjusted  the  horizontal 
axis  by  means  of  this  plumb-line  or  no,  but  the  artist  him- 
self said  that  he  introduced  the  tube  principally  to  make 
the  axis  equally  weak  all  round,  finding  that  it  was  pre- 
viously so  much  stronger  in  one  direction  than  another  as 
to  give  him  trouble  in  dividing  it.  Finally,  the  axis  may 
be  adjusted,  or  the  inclination  measured  micrometrically 
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by  means  of  a  vertical  collimator,  which  is  convenient 
enough,  but,  so  far  as  our  own  experience  ^oes,  rather 
uncertain  in  its  indications,  and  much  inferior  in  both 
respects  to  a  good  level.  A  really  good  level  careftiUy  and 
frequently  applied  will  show  the  position  of  the  transit 
axis  to  about  0"*2  or  C'S,  or  the  inclination  correction  to 
0"'02»  and  this  is  a  smaller  quantity  than  a  considerable 
number  of  carefiil  observations  will  show. 

From  what  we  have  idready  said,  it  is  evident  that  where 
exact  time  is  wanted,  the  collimation,  inclination,  and 
deviation  factors  are  perpetually  required.  The  collima- 
tion factor  is  merely  a  table  of  secants  of  declination,  and 
may  be  taken  &om  any  table  of  natural  secants.  The 
inclination  and  deviation  factors  should  be  computed  for 
each  observatory  to  every  10'  of  declination,  and  be  tabu- 
lated fof  constant  use.  For  the  stars  often  observed,  we 
find  it  most  convenient  to  have  a  catalogue  in  which  the 
log  secants  of  declination,  the  natural  secants  and  tangents 
of  declination,  and  the  factors  for  inclination  and  deviation, 
are  entered  in  parallel  columns  with  the  proper  si^ns.  The 
astronomer  royal  employs  a  sliding-rrule  for  tnese  and 
similar  computations.  In  computing  this  table  for  a  given 
latitude,  the  formulie  will  be  advantageously  transformed 
thus: — 

Inclination  factor  = ^~ —  =  cos  0+sin  ^  tan  ^ ; 

cos  O 

an  ((b-^ff) 
Deviation  factor  = ^-r —  =  sin  ^— cos  ^  tan  S: 

cos  6  ^  ^ 

80  that  having  the  natural  sine  and  cosine  of  latitude,  and 
also  the  lo^  sine  and  cosine,  the  computation  reduces 
itself  to  adding  the  log  tan.  declination  to  these  last  The 
necessaiy  tables  may  be  computed  in  a  few  hours  as  far  as 
is  advisable ;  for  near  the  pole  the  change  of  declination 
has  so  large  an  effect,  that  it  is  necessary  to  use  the 
exact  declination. 

Great  service  would  be  done  to  amateur  practical  astro- 
nomers by  a  judicious  set  of  printed  forms,  in  which  to 
enter  and  reduce  their  observations;  and  by  a  set  of  tables 
sufficient  for  these  small  computations,  and  not  containing 
anything  further.  This  can  only  be  obtained  bv  repeated 
attedipts,  and  after  all,  most  observers  would  probabr^  pre- 
fer a  modification  of  some  form,  to  adopting  it  implicitly. 
We  have  tried  to  produce  something  in  this  way  on  which 
a  better  attempt  may  be  founded.  The  astronomer  royal 
has  published  a  portion  of  the  forms  used  at  Grreenwich  in 
the  last  volume  of  the  Observations  (1840),  and  we  venture 
to  recommend  his  practice  to  other  observers,  in  order 
that  their  less  able  brethren  may  profit  by  their  superior 
skill  and  experience. 

While  he  was  employed  in  the  Royal  Observatory  of 
Paris,  Romer  proposed  a  method  of  determining  the 
equinox  by  observing  the  azimuth  of  the  sun  at  rising  and 
setting  near  the  time  of  the  equinox,  which  method  he 
illustrated  by  an  example.  (Basis  Astronomice^ -p,  107.) 
He  thus  got  rid  of  the  effects  of  parallax  and  refraction, 
and  deduced  an  accurate  declination  of  the  sun  without 
an  exact  knowledge  of  the  latitude.  The  method  is  a 
very  good  one,  though  undoubtedly  inferior  to  that  pro- 
posed and  executed  by  Flamsteed.  Many  years  after, 
Komer,  on  erecting  a  small  observatory  in  his  own  eoun- 
trv,  placed  a  transit  east  and  west,  t.  e.  in  the  prime  vertical. 
.  ^most  all  his  papers  were  destroyed  by  a  great  fire  at 
Copenhagen,  and  it  does  not  seem  by  Hoirebow's  account 
that  any  use  was  made  of  this  prime  vertical  transit.  He 
intended  probably  to  observe  the  sun  in  the  prime  vertical 
for  the  purpose  already  explained ;  but  as  tie  had  now  a 
meridian  transit  circle,  with  which  he  could  measure  decli- 
nations with  great  accuracy,  he  seems  not  to  have  followed 
up  tius  idea.  Bessel,  in  the '  Astronomische  Nachrichten,^ 
vol.  ii.,  p.  9,  showed  that  the  transits  of  stars  over  the 
prime  vertical  near  the  ssenith  mi^ht  be  employed  for  de- 
termining differences  of  latitude  with  great  accuracy ;  and 
since  that  time  several  observatories  abroad  have  had  tran- 
sits erected  in  this  position.  We  shall  here  briefly  show 
how  terrestrialjlatitudes  and  differences  of  latitude  may  be 
determined  by  a  transit  in  the  prime  vertical* 

Let  F  be  the  pole,  Z  the  zemth,  EZW  the  prime  vertical, 
which  is  also  the  line  described  in  tJtie  heavens  by  the  transit, 
and  SMS'  part  of  the  daily  parallel  of  a  star  which  passes 
south  of  the  zenith  and  near  to  it.  Then  if  the  time  at  which 
the  star  is  on  the  wire  at  S  and  8'  be  noted,  the  angle  SPS' 
is  the  difference  of  those  times,  and  therefore  known. 


In  the  right-angled  triangle  ZPS, 

tan  PZ  =  tan  PS  X  cos  SPZ  ; 

or,  cotan  <^  =  cotan  ^  x  cos  ^  time  elapsed. 

If  then  the  declination  of  the  star  is  known,  the  latitude  is 
found ;  or  if  the  same  star  be  ol)served  at  two  places,  the 
difference  of  latitude  may  be  found  with  only  an  approxi- 
mate knowledge  of  its  place. 

Again,  if  the  same  star  be  observed  regularly  at  the  same 
place,  as  tan  declination  =r  tan  latitude  X  cos  ^  time 
elapsed,  and  as -the  time  elapsed  can  be  observed  with  the 
greatest  nicety,  the  variations  of  declination  can  also  be 
measured  with  great  precision.  Thus  the  constants  of 
aberration  and  nutation  may  be  determined  by  a  transit 
•in  the  prime  vertical  instead  of  a  zenith  sector,  and  we 
suppose  some  such  application  is  contemplated  for  those 
which  have  been  already  set  up.    We  think  the  advantage 

Suestionable.  The  telescope  in  a  zenith  sector  may  be  of 
(most  any  size,  which  gives  it  an  immense  advantage  over 
the  transit.  The  level  mav  be  applied  just  as  well  to  one 
instrument  as  the  other  (the  plumb-line  much  better  to 
the  zenith  sector) ;  and  though  the  division  by  time  in  the 
transit  is  more  perfect  than  division  by  arc  in  the  sector, 
the  telescopes  being  of  the  same  power,  it  is  certain  that 
the  division  is  not  the  failing  part  of  the  sector.  An  error 
in  the  form  of  the  pivots  would  be  injurious  to  the  transit, 
and  is  not  readily  to  be  detected ;  but  of  little  consequence 
in  the  sector,  and  easily  detected.  It  must  however  be 
admitted,  in  returning  from  this  dipession,  that  the  zenith 
sector  has  not  as  yet  (^uite  equalled  the  expectations  which 
might  be  formed  of  it;  ana  that  the  modem  transit,  as  it 
comes  from  the  best  makers,  is  an  almost  perfect  instru-  . 
ment. 

In  determining  the  latitude  by  the  portable  transit,  it  is 
easy  to  place  the  instrument  with  sufficient  accuracy,  for 
the  error  must  be  considerable  to  affect  the  result  veiy 
sensibly.  An  object-glass  may  be  inserted  in  one  pivot, 
and  wires  and  an  eye-piece  into  the  other,  and  tha  tele- 
scope be  directed  upon  a  mark  placed  in  the  meridian  by 
the  instrument  used  in  the  ordinary  way.  This  would  pos- 
sibly suit  most  observers  best.  Ertel  of  Munich  (and 
many  other  continental  artists)  makes  an  astronomical 
theodolet,  which  is  particularly  adapted  to  this  observa- 
tion ;  the  divided  horizontal  circle  enables  you  to  set  the 
transit  axis  in  the  prime  vertical ;  and  as  the  telescope  has 
a  prism  at  the  centre  of  the  axis,  to  reflect  the  rays  down 
the  transit  axis  itself,  the  observer  looks  horizontally 
wherever  the  stars  may  be.  It  may  be  necessaxy  to  warn 
the  unpractised  observer  that  in  thu^  problem  he  only  gets 
the  exact  latitude  at  once  if  the  telescope  passes  through 
the  zenith,  or  if  the  axis  is  tnilv  horizontal.  If  the  north 
end  is  high,  for  instance,  5'',  tne  circle  described  by  his 
instrument  will  pass  5''  to  the  south  of  the  true  zenith,  and 
he  will  get  by  the  formula  given  above  an  apparent  co- 
latitude  too  great  by  5'^. 

If  the  axis  is  very  incorrectly  placed  with  respect  to  the 
meridian,  the  colatitude  will  be  sensibly  too  small.  Let 
the  axis  point  to  the  east  of  the  north;  then  the  tele- 
scope describes  a  vertical  circle  passing  through  E'ZW 
and  Pjer,  which  bisects  S  S',  will  be  the  colatitude  which 
results  from  the  formula. 

If  the  true  sidereal  time  be  known  with  moderate  accu- 
racy, find  how  much  the  middle  of  the  times  of  the  star's 
transit  over  the  supposed  prime  vertical,  corrected  for 
clock-error,  differs  from  the  time  at  which  it  actually  passes 
the  meridian,  i,  e.  flrom  its  right  ascension.  This  difference 
is  the  ZZPar,  which  is  consequently  known.  Now  from 
right-angled  triangle  FZa 
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tan.  PZ. 
time; 


COS.  l^z  SI  tan.  Fz  =  tan.  PS  X  cos.  i  elapsed 


or,  tan.  0  = 


tan.  8  X  COS.  Z?z 


COS.  i  time  elapsed* 
It  would  be  better  to  deduce  the  angle  ZPz,  which  is 
the  same  for  all  stars,  from  a  star  which  does  not  pass  veiy 
near  to  the  zenith,  as  the  passage  is  more  easily  observed, 
but  the  length  of  time  wnich  elapses  between  the  two 
passages  of  such  a  star  is  inconvenient.  If  the  time  is  well 
known,  one  such  passage  will  do. 

If  the  observer  nas  any  means  of  determining  the  error 
m  azimuth  bv  a  reference  to  known  objects  in  the  horizon, 
the  correct  latitude  may  be  easily  deduced  from  the  ap- 
proximate. 

sin  Fz  COS.  approximate  latitude. 

^'"  ^  =  sITPZ^'  ^'  ^^  ^*  =  "^.Tf  azimuthal  error. 

Lastly,  as  almost  all  trannts  have  vertical  circles,  which 
are  or  may  be  tolerably  adjusted,  the  observer  may  mea- 
sure the  apparent  zenith  distances,  ZS  and  ZS',  pretty 
nearly,  and  half  the  difference  gives  Zz. 

Then  cos  PZ  =  cos  P;;  X  cos  Zr,  or  sin  latitude  =  sin 
approximate  latitude  X  cos  of  half  difference  in  star's 
altitude  east  and  west. 

By  reversing  the  instrument,  any  error  of  collimation  or 
inequality  of  pivots  will  produce  exactly  a  contrary  effect 
on  the  latitude.  Observations  therefore  of  two  stars  on  the 
same  dav  in  reversed  positions,  or  of  the  same  star  on  fol- 
lowing days  in  reversed  positions,  will  correct  each  other, 
and  the  mean  will  give  the  true  latitude,  t.  e.  as  nearly  as 
the  declination  of  me  star  is  known.  We  have  dwelt  the 
longer  and  more  minutely  on  this  problem,  because  where 
great  accuracy  is  required  with  but  moderate  means,  it 
would  seem  that  this  is  the  best  method  of  determining 
the  latitude,  an|l  is  therefore  especially  suited  to  coast  sur- 
veying. It  has  been  extensively  used  in  the  Russian  nav;^, 
and  by  many  travellers,  German  and  Russian.  There  is 
one  caution  which  the  users  of  this  method  nmst  not  dis- 
regard, and  that  is,  that  the  position  of  the  instrument  be 
so  stable  that  no  motion  of  theira  while  observing  can  affect 
the  horizontality  of  the  axis.  With  this  precaution,  and 
such  transits  as  are  turned  out  of  the  best  workshops  here 
and  abroad,  a  thirty-inch  instrument  will  give,  we  conceive, 
the  latitude  within  1''  or  2^,  without  any  particular  skill 
on  the  part  of  the  observer. 

There  is  one  word  more  to  be  said  on  the  subject  of 
pivots  before  concluding.  By  the  mode  in  which  they 
are  turned  and  finished,  they  ought  to  be  true  cylinders, 
having  their  axes  in  the  same  right  line ;  and  so,  no  doubt, 
they  are,  very  nearly,  when  the  axis  is  strong  and  the  pivots 
are  turned  in  a  gooa  lathe,  using  a  diamond  for  steel  pivots. 
A  little  inequality  of  radius  we  nave  shown  how  to  measure 
and  correct  for.  But  if  the  pivots  are  elliptical,  the 
fault  will  not  be  shown  by  the  level ;  and  its  effect  will  be 
to  give  the  instrument  a  small  variable  error  in  azimuth, 
the  period  of  which  is  90".  There  are  several  ways  of 
trying  whether  the  pivots  have  a  correct  form,  but  the 
error  is  so  small  as  not  to  offer  much  hold  to  any  direct 
method ;  and  yet,  if  it  does  exist,  no  mass  of  observations 
will  have  any  tendency  to  get  rid  of  it.  Reversion  gives 
a  chance  of  compensatmg  the  error  in  part ;  and  we  mink 
the  plan  of  rendering  the  object  and  eye  end  interchange- 
able is  worth  considering  with  a  view  to  correcting  such 
an  error,  at  least  in  small  instruments. 

The  right  ascension  of  the  standard  fixed  stars,  as  they 
are  published  by  the  principal  observatories,  do  not  in  all 
instances  agree  as  closely  as  might  be  expected  from  the  I 


mass  of  observations  and  the  apparent  accuracy  of  each. 
Whether  this  can  be  accounted  for  by  supposing  each 
catalogue  to  have  a  small  variable  error  depending  on  the 
flexure  of  the  axis  of  the  instrument,  or  an  error  in  the 
form  of  the  pivots,  is  more  than  we  can  undertake  to  say  ; 
but  it  is  a  matter  well  worthy  of  investigation  in  the  pre- 
sent state  of  practical  astronomy. 

We  have  deferred  our  account  of  the  Astronomical  06- 
servatory  until  the  principal  instruments  which  form  its 
furniture  were  described.  We  cannot  attempt  such  a 
minute  delineation  as  would  suffice  to  guide  any  one  who 
wished  to  erect  such  a  building.  It  will  be  enough  to 
state  some  of  the  properties  which  a  well-contrived  obser- 
vatory should  possess,  and  this  may  help  an  intelligent 
person  to  form  a  judgment  after  examining  several  of  those 
which  exist. 

An  observatory,  as  was  well  remarked  by  Romer,  is 
nothing  more  than  a  covering  for  the  instruments  and  a  pro- 
tection for  the  observer  from  tlie  inclemencies  of  the  weamer. 
This  should  be  steadily  borne  in  mind  by  an  architect  who  is 
called  upon  to  furnish  a  plan  for  such  a  building,  especiaUy 
if  he  be  limited  in  cost.  The  best  situation  is  a  gentle 
eminence  which  commands  an  uninterrupted  view  of  the 
horizon,  but  which  should  not  be  abrupt  or  very  high.  The 
observatory  at  Cambridge  is  nearly  perfect  in  this  respect. 
The  best  foundation  is  undoubtedly  rock;  the  founda- 
tion must  be  solid  enough  not  to  change  rapidly.  Absolute 
immoveability  is  not  to  be  obtained.  The  supports  of  all 
instruments  which  are  carefully  watched  show  slow  move- 
ments depending  either  on  temperature  or  moisture,  or 
some  causes  which  are  more  obscure.*  No  rule  can  be 
given  as  to  the  depth  at  which  the  foundations  of  the  pipis 
supporting  the  instruments  should  be  laid.  The  deeper, 
broader,  and  more  solid  the  better.  The  outer  earth  ^oqM 
not  touch  the  base  below  the  surface,  and  the  outer  walls 
should  stand  quite  freely  from  it.  The  floor  should  be 
quite  clear  of  a  pier  or  its  foundations.  With  these  pre- 
cautions the  change  of  position  in  the  instruments  will  be 
very  slow,  and  when  it  is  slow  and  uniform  the  effect  is 
easily  taken  into  account.  In  some  of  the  earlier  observa- 
tories, the  instruments  are  placed  high  above  the  ground, 
and  in  several  of  the  Italian  and  some  Continental  obser- 
vatories thfiy  are  at  the  summits  of  lofty  towers.  We  need 
not  say  that  any  elevation  bevond  that  which  is  required 
to  command  the  horizon  and  keep  the  building  dr^'and 
well  ventilated  is  injurious.  If  distant  meridian  marlcs  can 
be  erected  to  theN.  and  S.  it  is  of  advantage,  but  this  con- 
dition is  not  essential. 

The  instruments  which  are  required  for  an  observatory 
depend  of  course  upon  the  class  of  observations  wluch  are 
to  be  pursued  there.  It  has  been  too  much  the  cui^m  to 
build  observatories  nearly  alike  and  to  pursue  exactly  the 
same  objects.  We  shall  mention  •  those  instruments  in 
order  which  may  be  considered  important  enough  to  give 
the  name  of  observatory  to  their  enveloping  buildings. 

The  transit  and  its  clock.  These,  on  some  scale  or  other, 
are  required  by  almost  every  observer,  as  the  time  enters 
nearly  into  every  observation,  and  a  transit  is  the  best  in- 
strument for  getting  it,  and  a  good  well-fixed  clock  is 
wanted  for  keeping  the  time  when  got.  In  principal  ob- 
servatories the  transit  is  generally  from  five  to  ten  feet 
focal  length.  We  think  the  latter  size  unnecessarily  large 
for  the  objects  usually  observed,  and  faint  objects  which 
require  light,  and  consequently  a  telescope  of  large  aper- 
ture, might  be  turned  over  to  the  large  equatorial  and  mi- 
crometer. A  five-foot  transit  with  an  ooject-glass  of  the 
best  quality  will  show  everything  that  is  usually  observed,  as 
well  as  the  largest  instrument,  and  is  much  more  manage- 
able. It  can  be  levelled  by  one  person  with  a  hanging 
level  and  reversed  by  hand.  The  time  can  be  got  to  the 
tenth  of  a  second  by  a  45-inch  or  by  a  30-inch  transit,  if 
they  are  of  the  best  kind  and  well  handled,  so  that  these 
are  sufficient  for  the  most  delicate  determination  of  time. 
The  larger  transits  are  necessarily  supported  between  two 
stone  pillars,  and  we  strongly  recommend  that  the  smaller 
transits  should  also  be  so  mounted,  when  practicable,  and 
on  a  sound  and  detached  foundation.  Tlie  clock  is  firmly 
fixed  to  its  own  insulated  pier,  or  against  a  solid  wall 
where  there  is  not  room  or  convenience  for  a  separate 

*  The  Afltronomer  Boyil.  when  at  Cambridge,  noted  a  yearly  oecillation  of 
level  in  hU  trantit-pMra.  Proreseor  Rendmon  at  Edinbaivh  finds  heat  affect 
hi5  transit  ao  rcvularly,  that  he  can  predict  his  error  level  iVon  the  reading  of 
the  tuderground  thermometer. 
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pier.  The  best  situation  is  with  its  face  looking  towards  the 
observer  when  he  is  looking  south,  and  so  that  the  observing 
chair  is  not  likely  to  strike  it.  The  windows  should  be  on 
the  north  side  of  the  transit  and  circle  rooms. 

The  meridian  circlet  which,  in  England  at  least,  is  always 
a  mural  circle,  and,  so  far  as  we  know,  there  has  been 
hitherto  no  material  improvement  in  the  plan  first  followed 
by  its  inventor,  Troughton.  Perhaps  if  the  circle  were  cast 
in  one  piece,  the  whole  would  be  nrmer.  The  standard  si2se 
of  the  mural  circle  Lb  6  feet,  but  it  has  been  made  of  8,  of 
5,  and  of  4  feet.  The  transit  and  circle  require  two 
observers,  and  consequently  separate  apartments,  as  the 
transit  observer  while  counting  the  clock  would  be  dis- 
turbed by  any  noise.  Where  two  observers  cannot  be 
afforded,  a  transit  circle  may  be  made  to  answer  both  pur- 
poses, and  such  are  used,  m  preference  it  would  seem,  in 
the  German,  Russian,  and  Italian  observatories. 

The  transit,  meridian  circle,  and  clock  are  the  instru- 
ments on  which  exact  astronomy  is  founded,  and  they 
differ  from  other  astronomical  instruments  in  the  observa- 
tory they  require.  This  should  be  for  each  a  square  or 
oblong  room,  from  14  to  20  feet  in  its  smallest  direction, 
viz.  north  to  south,'  and  10  or  14  feet  high,  with  a  slit  of 
from  18  to  30  inches  wide,  cut  in  the  direction  of  the 
meridian  through  the  roof  and  side-walls,  to  about  six 
inches  below  the  height  of  the  centre  of  the  telescope. 
As  this  must  be  open  during  observation,  it  must  be 
closed  to  exclude  the  weather  by  shutters  eaaly  removed. 
If  the  building  is  not  very  large,  the  vertical  slits  may  be 
secured  by  a  shutter  in  one  or  two  pieces,  and  the  top  by 
orte  or  more  shutters  turning  on  a  hinge,  pretty  much  like 
a  "box-lid,  in  a  way  that  any  good  carpenter  will  under- 
stand.* A  specimen  of  what  appears  to  us  a  very  good 
fundamental  observatory  is  the  working  part  of  that 
at  Oxford,  consisting  of  two  square  rooms  like  those 
described,  separated  by  a  small  waiting-room  between 
them  and  by  an  entrance.  The  slits  in  larger  rooms  may 
be  closed  by  shutters  which  slide  back  and  forwards  by 
pulling  the  ropes  attached  to  them.  The  shutters,  where 
the  opening  is  wide,  are  in  halves,  meeting  in  the  middle. 
This  IS  the  Greenwich  shutter :  at  Brussels  the  shutters 
are  in  one  piece.  At  Cambridge  the  shutters  are  double, 
as  at  Greenwich,  and  the  ropes  connected  with  both  sides 
are  drawn  simultaneousl)r  and  either  way  by  turning  a  winch. 
These  were  very  expensive,  and  arc  or  were  troublesome 
to  keep  in  order ;  but  whatever  be  the  plan  of  the  shut- 
ters, the  opening  must  be  wide  enough  to  let  the  air  within 
and  without  the  building  come  to  the  same  temperature 
very  nearly.  A  telescope  never  performs  well  optically 
which  peeps  through  a  narrow  slit,  and  the  refraction  murt 
always  be  uncerUin  where  the  temperature  of  the  air 
varies  rapidly  and  irregularly. 

The  next  instrument  is  the  equatorial^  which,  when 
it  is  used  for  exact  measurement  depending  upon  the 
graduated  circles,  should  scarcely  have  a  larger  tele- 
scope than  one  of  five  feet,  with  circles  of  from  two  to 
three  feet  diameter.  Such  an  equatorial  b  intended  at 
times  to  supply  the  place  of  the  meridian  instruments 
when  the  phenomenon  observed  is  not  visible  on  the  meri- 
dian, and  yet  where  the  observations  cannot  be  coiffined 
within  the  limits  of  the  micrometer.  The  equatorial  is 
necessarily  an  indifferent  instrument,  except  used  differen- 
tially ;  and  in  this  case,  the  immoveability  of  the  foundation 
is  of  less  importance  than  the  extent  of  the  horizon.  It  is 
generally  raised  hi^h  enough  to  overlook  the  circle  and 
transit  rooms,  and  has  a  revolving  roof  with  a  slit  'on  one 
side,  which  thus  gives  a  command  over  the  entire  heavens. 
If  an  observer  wishes  for  one  instrument  which  will 
make  good  observations  in  any  part  of  the  heavens,  he 
must  confine  himself  to  the  attitude  and  azimuth  circle 
under  a  revolving  dome ;  but  though  everything  may  be 
done  with  this  instrument,  it  must  be  admitted  that  it  is 
with  considerable  expense  of  thought  and  calculation. 

To  be  able  to  pursue  some  of  the  most  interesting  de- 
partments of  modem  astronomy,  an  observer  must  possess 
a  telescope  of  large  size,  equatorially  mounted,  and  carried 
by  clock-work.  This  is  especially  designed  for  making  all 
micromctrical  observations,  as  those  of  double  stars,  diame- 
ters of  planets,  &c.,  and  requires  a  graduated  circle  only 
for  finding  or  identifying  objects.  Such  an  instrument  is 
the  superb  telescope  presented  by  the  Duke  of  Northum- 

*  The  workmanabip  of  the  ihttttnn,  enedally  the  roof-nhntten,  iholUd  be 
Tory  looBdt  and  tike  Upe  bold,  or  tbey  will  not  aoBUaiui  w»tet-tifht. 


berland  to  the  Cambridge  Observatory,  which  was  mounted 
entirely  on  the  plan  of  Sie  astronomer  royal.*  Instruments 
of  this  class  are  almost  necessarily  on  the  ^ound,  and  may 
be  in  an  isolated  building,  if  a  better  horizon  can  be  thus 
commanded.  It  is  not  a  simple  thing  to  construct  a  rota- 
tory roof  of  25  or  30  feet  diameter,  light  enough  to  be 
easily  moved,  and  yet  of  sufficient  strength,  since  it  must 
necessarily  have  a  slit  on  one  side  fi-om  top  to  bottom. 
The  astronomer  royal  adopted  at  Cambridge  a  Chinese- 
looking  form,  viz.  a  flatter  cone  on  the  frustrum  of  a 
sharper  cone.  There  is  a  flattish  channel  on  the  top  of 
the  circular  wall,  in  which  half  a  dozen  cannon-balls  are 
laid  at  equal  distances,  and  the  roof  rests  on  them,  with 
another  channel  in  its  curb.  This  appears  to  be  tJie  cheapest, 
easiest,  and  most  certain  mode  of  getting  a  rotatory  roof  but 
there  is  a  good  deal  of  rolling.  The  conical  form  is  of 
much  simpler  construction  than  the  spherical,  and  the  shut- 
ters can  be  better  applied  to  it ;  but  in  appearance  the 
spherical  form  has  greatly  the  advantage  of  any  other  form. 
For  measuring  objects  which  do  not  require  a  large  field, 
the  astronomer  royal  has  applied  a  divided  eye-piece,  which 
seems  to  answer  very  well ;  but  we  do  not  know  whether 
a  careful  series  of  measurements  has  been  made  with  that 
and  the  usual  micrometer,  to  test  their  relative  merits. 
Both  are  \ery  limited  as  to  the  extent  of  angle  they  can 
measure ;  and  where  it  is  proposed  to  make  most  accurate 
measurements  of  angles,  which  may  extend  to  P,  the 
proper  instrument  is  the  keliometer,  or  equatorial  with  a 
divided  object-glass.  It  is  with  this  last-mentioned  instru- 
ment that  Bessel  has  succeeded  in  establishing  the  exist- 
ence of  parallax,  which  had  baffled  astronomers  ever  since 
the  existence  of  parallax  was  proposed  as  a  test  of  the 
motion  of  the  earth.  A  heliometer  has  been  ordered  for 
the  observatory  of  Oxfotvl,  but  it  will  be  some  time  before 
it  can  be  finished. 

Some  years  ago  we  stiould  have  been  disposed  to  rank 
the  zenith  sector,  or  2enith  tube,  among  the  principal 
requisites  of  an  observatory.  Hitherto  the  results  given 
by  the  zenith  tube  at  Greenwich  have  not  been  such  as 
to  realise  the  hi^h  expectations  which  were  held  of  the 
instrument,  but  it  is  mil  in  a  progressive  course  of  im- 
provement. 

Lastly,  if  it  is  wished  ta  cultivate  that  department  of 
astronomy  which  we  will  call  the  Herschelian^  an  observa- 
tory must  be  furnished  with  gigantic  reflectors,  as  it  seems 
hopeless  at  present  to  expe^  that  refractors  can  be  made 
large  enougri  to  transmit  sufficient  li^ht.  These  instru- 
ments however  must  almost  of  necessity  be  used  in  the 
open  air. 

A  private  astronomer  would  probably  do  most  to  ad- 
vance the  science  by  confining  himself  chiefly  to  extra- 
meridian  observations,  which  may  be  taken  up  and  left 
off  at  pleasure.  A  small  transit  for  time,  and  a«  large  an 
equatorial  telescope  as  he  can  afford  to  set  up,  would  be 
simScient  to  employ  his  leisure  very  profitably. 

An  observatory  is  a  very  dull  and  uninteresting  sight  to 
any  one  who  is  not  acquainted  with  the  purposes  to  which 
it  is  applied ;  and  we  can  scarcely  conceive  how  Lalande 
could  say,  or  others  repeat  after  him,  that  a  person  would 
learn  more  of  astronomy  in  one  night  in  an  observatory 
than  in  six  months  elsewhere.  We  should  say  there  was 
no  worse  school ;  and  that  a  person  would  learn  astronomy 
far  better  from  a  celestial  globe  and  a- fine  sky.  It  is  pro- 
bable however  that  Lalande  supposed  his  learner  to  pos- 
sess some  elementary  knowledge,  and  to  be  acquainted  with 
the  geometrical  part  of  astronomy ;  in  which  case  he  would, 
no  doubt,  learn  that  in  an  observatory  which  is  not  to  be 
learned  or  understood  elsewhere. 

There  is  no  perfect  model  of  an  observatory,  as  respects 
the  building,  to  which  we  can  refer.  Cambridge  isperhaps 
the  best,  but  on  a  larger  scale  than  is  necessary.  We  have 
already  mentioned  Oxford;  Greenwich  has  nothing  to 
recommend  it  as  a  building,  but  the  goodness  of  the  instru- 
ments, and  the  number  and  methodical  arrangement  of  the 
observations  and  computations  may  be  judged  of  from  the 
printed  Observations.t 

If  an  architect  should  have  to  construct  a  first-rate  ob- 

*  A  deacriptlon  of  thU  Instrument  will  ihortly  be  publMied. 
t  The  Royal  ObeerTalory  is  only  to  he  seen  by  the  public  at  stated  hours, 
and  by  leave  from  the  lords  of  the  admiraltv.    It  is  found  necessary  to  adhere 


very  strictly  to  tliis  rule  in  the  immediate  vicinity  of  London,  or  a  lounge  over 
the  Observatory  might  soon  become  a  usual  preparation  for  a  whitebait  dinner. 
We  had  prepared  a  plan  of  the  buildings  which  form  the  worlLin^  part  of  the 
Observatory,  bat  it  it  lo  xambliug  and  inoonvepiient,  that  it  isnot  worth  pub>^ 
llihiiig  htre*  " 
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aervatory,  we  should  advise  him,  after  leamine  what  in- 
struments are  to  be  accommodated,  to  study  each  of  these 
observatories,  and  arrange  the  rooms  in  the  most  con- 
venient manner.  The  oest  appearance  which  the  case 
admits  of  may  be  g^ven  afterwards,  but  he  should  not  be 
very  rigorous  as  to  outside  symmetry.  It  is  scarcely  pos- 
sible to  unite  convenience  as  an  observatory  with  a  regular 
exterior,  except  at  a  considerable  expense. 

We  will  conclude  with  a  few  remarks,  which  are  perhaps 
self-evident,  but  which  nevertheless  seem  to  have  escaped 
the  attention  of  some  of  those  who  have  founded  observa- 
tories. It  is  not  enough  that  a  splendid  building  is  filled 
with  magnificent  instruments  du*ected  by  a  consununate 
astronomer  j  he  must  have  at  his  disposal  numerous  sub- 
ordinate assistants  for  observation  and  computation,  and 
funds  for  printing  the  observations  and  results.  At  pre- 
sent Greenwich  is  almost  the  only  observatory  which  is 
tolerably  manned ;  and  even  Greenwich  is  under-nanded  for 
fundamental  observations.  These  require  that  the  state  of 
iti%  clock,  of  the  transit,  and  of  the  circle  should  be  known 
at  all  times,  in  order  that  every  other  observation  may  be 
available.  Now  this  alone  nearly  absorbs  the  time  of  two 
assistants,  and  gives  just  the  same  trouble  whether  many 
or  few  additional  observations  are  made.  If  we  are  correct 
in  this  view,  an  observatoiy  of  this  class  produces  new 
matter  almost  in  proportion  to  the  observers  above  two. 
Without  insisting  very  strictly  on  the  exactness  of  this 
rule,  we  say  confidenuy,  that  an  additional  assistant  at 
Greenwich,  Cambridge,  Edinburgh,  or  Oxford,  would  do 
more  good  than  two  better  men  in  a  new  observatory. 
What  IS  wanted  is  greater  force  in  all  these  observatories, 
if  they  are  expected  to  keep  up  their  present  volumes 
of  observations ;  or  the  consequence  will  necessarily  be, 
that  being  tasked  beyond  their  strength,  they  must  give  in 
from  weariness  or  sickness.  It  is  only  in  the  English  ob- 
servatories, and  since  the  astronomer  royal  set  the  example 
at  Cambridge,  that  all  the  observations  are  completely  re- 
duced and  published  within  a  short  time  of  their  being 
made ;  and  yet,  without  this  publication  and  reduction, 
what  is  the  use  of  an  observatory  ?* 

TRANSITION   ROCKS.     When   the  general  terms 

*  Primitive'  and  'Secondary' were  much  in  use  among 
geologists,  certain  assemblages  of  rocks,  which  were  of  in- 
termediate position,  and  seemed  to  unite  the  mineral  aspect 
of  the  *  Primitive'  with  the  oi^ganic  enrichments  of  the 

*  Secondary,'  were  for  these  reasons  called  'Transition 
Gebirge,' '  Roches  de  Transition,'  and  '  Transition  Rocks.' 
The  term  was  very  extensively  used  by  the  pupils  of 
Werner,  and  maintained,  till  within  a  few  years,  an  im- 
portant place  in  geological  nomenclature. 

By  the  progress  of  sound  observation  this  classification 
has  Deen  disturbed :  the  rocks  of  fusion  have  been  sepa^ 
rated  from  those  of  aqueous  deposition,  and  thus  the  original 
classes  of  primitive  and  secondary  rocks  thrown  into  new 
and  more  appropriate  ^ups ;  the  investi^tions  into  an- 
tient  organic  life  have  introduced  the  *  tertiary '  strata,  and 
demonstrated  that,  from  the  earliest  marine  depositions  to 
the  actual  sea-bed,  a  continual  succession  of '  tninsitions,'  a 
series  of  gradations  only  locally  interrupted,  unites  into 
one  general  history  all  the  deposits  from  water,  as  a 
parallel  series  of  inquiries  has  associated  the  products  of 
heat.  It  is  therefore  no  longer  convenient  to  give  exclu- 
sively to  the  ffradations  whi^  happen  among  the  earliest 
rocks  a  title  which  is  eaually  applicable  to  all  otlier  parts  of 
the  series  of  strata ;  and  the  term '  transition '  is  now  almost 
extinct  as  designating  a  class  of  rocks,  and  is  replaced  in 
nomenclature  by  other  terms. 

Some  of  these  are  founded  on  the  general  idea  of  suc- 
cessive superposition^  among  the  strata.    Thus  we  have, 
from  Mr.  Conybeare,  the 
Superior 


Supermedial 
Medial 
Submedial 
Inferior 


Orders  of  fitiuta. 


.  *  The  obserratioos  of  the  fixed  stars,  by  Brsdler, 
were  or  little  ate  antfl  they  wen  redocad  by  Beasel  (^ 
The  observations  of  the  planets  bv  Bradley,  Maskelyne,  and  Pond  have  onlv 
raoently  been  rednced  and  broaght  into  an  available  shape  for  the  physical 
astronomer,  under  the  snperintendenee  of  the  astrooomer  royal.  These  are 
now  in  course  of  publieation.  The  observations,  for  the  same  period,  of  tile 
moon,  the  especial  object  for  which  tlie  Royal  Obsermtory  was  (banded,  ate 
now  redocing.  and  compared  with  Plana's  theory,  also  under  the  mtaitous 
direction  of  the  astronomer  royal.  The  Ainds  finr  these  oomputations  were 
fUraishe-i  by  the  liberality  of  the  Ttfmur. 
Descriptions  of  the  following  amateur  oMerratories  are  to  be  foQud  in  «kt 


Again  we  have  the  strata  distributed  in  *  systems,'  on  the 
combined  principles  of  successive  superposition,  mineral 
constitution,  and  organic  contents.    E^nce  the 
Cretaceous 


Systems  of  secondary  strata  of 
various  writers. 


Systems   of  primary  strata 
Murchison  and  Sedgwick. 


Neocomian 
Oolitic 
Poikilitic 
Carboniferous 

Devonian 

Silurian 

Cambrian 

Mr.  Lyell's  classification  of  tertiary  strata  into 

Pleioeene  ] 

Meiocene  >    Periods, 

Eocene  J 

is  based  on  considerations  of  the  affinities  of  tertiaiy  and 
existing  forms  of  organic  life. 

Finally,  we  have  proposed  in  this  work  [Paljcozoic 
Series]  a  general  scheme,  founded  purely  on  the  succession 
of  organic  life  observable  in  the  stratiiied  rocks.  Hence 
the 


Upper 
Middle 
Lower 

Upper 
Middle 
Lower 

A^llle 
Lower 


Cainozoic  rocks. 


Mesozoic  rocks. 


Palseozoic  rocks. 


Undoubtedly  the  student  may  regret  the  variety  of  clas- 
sifications (of  which  we  give  only  these  specimens)  pre- 
valent in  geology :  yet  it  is  probably  for  the  true  interest 
of  this  branch  of  inductive  science  that  all  the  leading 
generalizations  now  established  as  a  basis  of  sound  theory 
should  be  represented  in  our  nomenclature,  not  by  con- 
founding them  together,  and  thus  destroying  their  phy- 
sical meaning,  but  by  separately  developing  them  as 
exponents  of  separate  branches  of  one  great  method  of 
approximating  to  the  history  of  the  successive  conditioia 
of  the  globe. 

TRiflVSITS  OF  MERCURY  AND  VENUS.  The  in- 
ferior  planets,  as  they  are  called,  whose  *orbits  are  within 
that  of  the  earth,  may  sometimes  appear  to  pass  over  the 
body  of  the  son,  eclipsing  by  their  opacity  suceeanve  puts 
of  the  solar  surface.  The  transits  of  Mercury  and  Venus 
are  phenomena  of  this  kind.  They  do  not  take  p\ace  very 
often,  as  they  can  only  be  when  the  planet  is  m  or  very 
near  to  the  node  of  its  orbit,  at  the  time  when  a  line  drawn 
through  the  sun's  centre  and  that  node  passes  through  the 
earth.  As  the  nodes  of  the  planets  alter  their  positions  on 
the  ecliptic  very  slowly,  it  will  happen  for  many  centuries 
together  that  tnese  appearances  can  only  take  place  at 
stated  periods  of  the  year  in  v^ich  they  happen :  a  transit 
of  Mercury  is  always  either  in  May  or  November  (aocordiogr 
to  the  node  of  the  orbit  at  which  it  takes  place),  and  one 
of  Venus  in  June  or  December.  The  first  transit  of  Mer- 
cury which  was  observed  took  place  in  1631,  and  of  Venus 
in  1639,  and  the  following  are  the  dates  of  those  which  ha?e 
occurred  since,  or  will  occur  for  a  long  time  to  come  .^— 

Transits  qf  Mercury^ 

Nov.  10,  1736.    Nov. 
Nov.  2.  1740. 
Nov.  4,  1743. 
May  5,  1753. 
Nov.  6,  1756. 
Nov.  9,  1769. 
Nov.  2, 1776. 
Nov.  12,  1782. 
May  3,  1786. 
Nov.  5,  1789. 
May  7, 1799. 
Nov.  8,  1802. 

Of  these  the  transits  yet  to  come  in  1845,  1848,  1861, 
1878,  will  be  visible  (weather  permitting)  in  this 
country. 

'  Aatronomical  Society**  TnnnctioQB  :*— Oipt.  W.  H.  Smrth,  K.N.,  vol.  ir.,  p. 
545 ;  T.  MClear.  Eeq.,  vol.  %1., p.  147 ;  W. laaMll, Bm}., vol. xii.. ^ S66.  See. 
toob  Pean<m*s*  FkMttoul  AUronomy/^l. ii..  tyXpom»*mad  •Ti«ihIi.> 


Nov.  6,  1631. 
Nov.  8, 1644. 
Nov.  2,  1651. 
May  3,  1661. 
Nov.  4,  1664. 
May  6,  1674. 
Nov.  7, 16r7. 
Nov.  9,  1690. 
Nov.  2,  1697. 
May  5, 1707. 
Nov.  6,  1710. 
Nov.  9,  1723. 


11,  1815. 
Nov.  4,  1822. 
May  5,  1832. 
Nov.  7,  1835. 
May  8,  1846. 
Nov.  9, 1848. 
Nov.  11, 1861. 
Nov.  4,  1868. 
May  6,  1878. 
Nov.  7,  1881. 
May  9,  1801. 
Nov.  10,.  1894. 
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Transits  of  Venus. 
Dec.  4, 1639.       Dec.  8,  1874.       June  7,  2004. 
June  5,  1761.      Dec.  6, 1882.       June  5,  2012. 
Juue  3,  1769. 

Of  these  the  transits  of  1882  and  2004  may  be  viable  in 
this  country. 

The  use  of  these  transits  is  threefold.  First,  they  may 
be  employed  in  correcting  the  tables  of  the  planet  in  ques* 
tion ;  secondly,  \n  computing  the  longitude  of  the  place 
of  observation ;  thirdly,  m  finding  the  actual  distances  of 
the  ])]anet  and  of  the  sun  from  the  earth.  The  first  of  the 
uses  is  shared  by  the  transits  with  many  other  kinds  of  ob- 
servations, and  as  they  occur  so  seldom,  it  is  fortunate  that 
in  this  respect  they  are  by  no  means  indispensable ;  and 
the  same  may  be  said  of  the  second  use.  A^  to  the  third, 
the  transits  of  Mercury,  which  occur  with  tolerable  fre- 

auency,  are  comparatively  useless,  ih>m  the  difficulty  of 
iie  observation :  but  the  transits  of  Venus  are  more  avail- 
able, and  furnish  our  most  precise  mode  of  ascertaining  the 
distance  of  the  earth  from  the  sun. 

It  cannot  be  shown  precisely  to  any  but  a  mathematician, 
how  it  is  that  the  observation  of  a  transit  of  Venus  at 
several  different  places  on  the  earth's  surface  is  made  to 
answer  the  above  purpose.  The  phenomenon  itself  ob^ 
viously  resembles  an  eclipse  of  the  sun  [Sun,  p.  2821  as 
distinguished  fh)m  one  of  the  moon ;  and  is  affected  in 
its  proffresB  by  the  rotation  of  the  eurth.  If  a  spectator 
were  placed  sX  the  earth's  centre,  he  would  see  Venus  pass 
over  a  certain  line  on  the  sun's  disk,  traced  out  by  a 
nioving  line  the  end  of  which  is  in  his*  own  eye,  and 
which  passes  through  the  centre  of  Venus :  whenever  this 
line  passes  through  the  sun's  surface,  Venus  will  appear  to 
be  projected  on  that  surface  as  a  dark  spot.  At  the  same 
time  a  spectator  on  the  surface  of  the  earth  will  refer  the 
spot  to  a  different  point  of  the  sun's  surface,  and  the 
thing  to  be  noted  is,  that  the  difference  of  the  lines 
which  Venus  appefus  to  pass  over  on  the  sun's  surface 
depends  jointly  on  the  spectator's  place  and  the  positions 
of  Venus  and  the  sun.  The  formula  by  which  tne  time 
of  transit  is  connected  with  these  two  things,  the  spec- 
tator's place,  and  the  position  of  Venus  and  the  sun, 
points  out  that  the  difference  of  the  apparent  beginnings 
and  endings  of  the  transit  at  different  places  on  the  earth's 
surface  depends  entirely  on  the  difference  of  the  distances 
of  the  sun  and  Venus  from  the  earth  (as  is  sufficiently  evi- 
dent without  the  formula ;  for  if  the  planet  were  at  the 
same  distance  from  us  as  the  sun,  that  is,  if  it  really  passed 
over  the  body  of  the  sun»  the  phenomena  would  not  be 
sensibly  different  at  any  two  parts  of  the  earth).  The 
distances  of  the  sun  and  planet  enter  into  the  formulsB  by 
means  of  their  parallaxes  [Parallax]  ;  and  if  the  differ- 
ence of  the  parallaxes  is  once  known,  tne  parallaxes  them- 
selves are  known,  for  the  proportion  of  the  distances  of  the 
earth  and  Venus  from  the  sun  is  sufficiently  well  ascer- 
tained from  Kepler's  laws.  At  a  place  of  known  looffi- 
tude«  if  only  the  ingress  or  egrM  of  the  planet  be  ob- 
served, either  of  the  two»  and  if  the  phenomenon  can 
be  calculated  as  it  wotdd  be  seen  from  the  centre  of  the 
earth,  then  the  difference  of  the  parallaxes  can  be  found : 
but  this  supposesi  first,  that  the  longitude  of  the  place  is 
very  well  known ;  secondl)^,  that  the  errors  of  the  tables 
of  the  Sun  and  Venus  are  insensibly  small.  If  both  the 
beginning  and  ending  of  the  transit  can  be  observed  at  one 
place,  it  is  no  longer  of  any  consequence  that  the  longi- 
tude of  the  place  should  be  so  accurately  known ;  an  ap- 
proximate determination  of  it  will  be  sufficient :  still  the 
errors  of  the  planetaiy  tables  remain.  But  if  both  begin*- 
ning  and  enmng  of  the  transit  can  be  observed  at  two 
different  places  (and  the  mater  their  difference  of  longi- 
tude the  better),  then  the  ^fferences  of  the  parallaxes  can 
be  computed  from  the  two  observed  durations  of  the  tran- 
sit, independently  both  of  the  longitudes  of  the  places  and 
of  the  ^anetaiy  tables,  that  is,  so  as  not  to  be  rendered 
sensibly  inaccurate  by  any  moderate  inaccuracy  in  either. 
The  fact  is,  that  when  the  transit  is  observed  at  one  place 
only,  the  formulae  suppose  it  to  be  known  at  some  other, 
either  the*  centre  of  the  earth,  or  Greenwich  or  some  other 
observatory.  When  the  transit  is  observed  at  two  places, 
the  second  observation  is  inserted  instead  of  the  computed 
substitute  for  observation.  This  explains  why  it  was  ^at 
expeditions  were  sent  by  different  governments  to  different 
parts  of  the  glob«  to  observe  the  transits  of  1761  and  1769* 


If  the  transit  should  be  seen  both  at  its  beginning  and 
ending  at  six  different  places,  every  pair  of  them  (and 
there  are  15  pairs)  would  sWe  a  determmation  of  the  dif- 
ference of  parallaxes,  and  me  mean  of  all  the  results  would 
be  entitled  to  a  high  degree  of  confidence. 

The  first  transit  of  Mercury  that  was  ever  observed  was 
seen  by  Gassendi,  November  6,  1631 ;  the  first  transit  of 
Venus  by  Horrocks,  December  4, 1639.  Halley  pointed 
out  the  use  of  such  transits,  and  preparation  was  made  to 
observe  that  of  1761.  Legentil  was  sent  to  India,  Chappe 
to  Tobolsk,  and  Piuj^  to  the  island  of  Rodriguez,  by  the 
FVench  government ;  Maskelyne  went  to  St.  Helena,  and 
Mason  to  the  Cape  of  Good  Hope  (he  intended,  but  was 
prevented,  to  go  on  to  Sumatra).  The  weather  hindered 
or  injured  most  of  the  observations :  the  most  fortunate 
was  that  of  Mason,  who  made  the  sun's  parallax  eight 
seconds  and  a  half.  The  transit  of  1769  was  still  better 
attended  to.  The  complete  duration  of  the  transit  was 
observed  at  Cape  Wardhus,  Kola,  Cajaneburg,  0-taiti,  Fort 
Prince  of  Wales  on  the  north-west  coast  of  Hudson's  Bay, 
St.  Joseph,  and  Santa  Anna  in  California.  The  ingress  of 
the  planet  was  seen  at  almost  all  the  observatories  of 
Europe ;  the  egress  at  Petersbunr,  Yakutsk,  Manilla,  Ba- 
tavia,  Pekin,  Gurief,  Orska,  and  Orenburg.  The  value  of 
the  parallax  was  variously  deduced,  different  astronomers 
preferring  different  values,  from  8^' 5  to8'''8:  Laplace 
used  8""  66 ;  M.  Encke  deduced  8"* 5776  from  all  the  obser- 
vations. De  Ferrer  (Mem.  Astron.  8oc»,  vol.  v.,  p.  253),  from 
a  re-examination  of  the  whole  observations,  deduces  8"  '58, 
and  thinks  this  cannot  be  wrong  by  so  much  as  three-nun- 
dredths  of  a  second. 

Most  of  the  observers  who  saw  the  ingress  of  the  planet 
unite  in  stating  that  after  the  planet  had  entered  on  the 
Sim,  it  continued  for  a  short  time  to  appear  as  if  it  were 
joined  to  the  limb  or  border  of  the  sun  oy  a  dark  protu- 
oerance  or  ligament  (some  call  it  a  thread).  This  pheno- 
menon appears  to  be  of  the  same  sort  as  that  noticed  in 
Sun  with  respect  to  the  annular  eclipse.  A  ftill  account 
of  what  was  seen  with  respect  to  Venus  wHl  be  found  in 
Mr.  Baily's  paper  there  referred  to.  {Mem.  Astron.  Soc.^ 
vol.  X.,  p.  1.) 

TRANSLATION.  This  word  is  used  in  mechanics,  as 
distinguished  from  Rotation,  in  the  following  manner : — 
A  body  has  motion  of  translation  when  all  its  points  move 
in  parallel  straight  lines :  when,  in  fkct,  all  its  points  have 
the  same  motion.  If  all  have  not  the  same  motion,  there 
is  either  simple  rotation,  that  is,  about  one  permanent 
axis ;  or  rotation  about  a  varying  axis  *  or  else  a  compound 
of  translation  and  rotation.  The  motion  of  a  single  point 
must  alwavs  be  called  translation,  rotation  being  an  inad- 
missible idea. 

The  point  which  is  called  the  centre  of  gravity  of  a  sys- 
tem, and  which  is  of  no  small  importance  m  the  theor^r  of 
eauilibrium,  has  yet  more  in  that  of  motion.  The  motion 
or  any  tree  system  is  compounded  of  the  translation  of  its 
centre  of  gravity,  and  the  rotation  about  an  axis  (whether 
a}wa3rs  in  one  mrection  or  not)  passing  through  its  centre 
of  gravity.  Now  whatever  the  forces  may  be  by  which 
such  a  system  is  either  set  in  motion,  or  acted  on  while  in 
motion,  the  translation  of  its  centre  of  gravity  may  always 
be  made  a  distinct  problem  from  the  rotation  about  its 
centre  of  gravity,  by  the  following  simple  rules  :— 

1.  The  centre  of  gravity  moves  just  as  it  would  do  if  the 
whole  system  were  uiere  collected,  and  all  the  forces  were 
there  applied. 

2.  The  rotation  of  a  system  about  its  centre  of  gravity  is 
no  other  than  what  it  would  be  if  that  centre  were  made 
a  iixed  point,  and  all  the  forces  applied  in  their  proper 
places. 

Suppose,  for  instance,  a  bar  AB,  whose  centre  of  gravity 
is  at  C,  is  sent  spinning  into  void  space  by  a  certain  blow 
in  the  direction  DE,  communicated  at  D.  Let  there  be 
another  similar  bar  a  6,  whose  centre  of  gravity  c  moves  on 
a  fixed  pivot  without  friction,  and  which,  bein^  parallel  to 
AB,  is  struck  at  the  same  instant  with  a  similar  blow  in 
the  direction  de.  To  find  the  position  of  the  bar  at  the 
end  of  any  given  time,  say  three  seconds,  is  a  twofold  pro- 
blem, as  follows : — First  suppose  all  the  mass  of  the  bar 
concentrated  at  C,  and  let  the  blow  be  struck,  with  the 
same  force  and  direction,  at  the  point  C.  This  point  0 
will  then  describe  a  certain  parabola  CMH ;  say  that  in 
three  seconds  it  is  at  H.  Next  turn  to  the  bar  which 
moves  on  a  fixed  pivot*  and  \et/g  be  its  position  in  three 
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Kconds.    Draw  FG,  a  position  of  the  bar  parallel  to/^, 
F  being  its  centre  of  gravity,  and  FG  will  be  the  real  posi- 


tion  of  the  bar  at  the  end  of  the  ^yen  time,  three  seconds ; 
and  similarly  for  any  other  given  time. 

Thus  mucn  of  translation,  mechanically  considered :  we 
now  speak  of  the  wider  use  which  the  word  has,  or  might 
have,  in  geometiy ;  at  any  rate  we  have  the  thing  to  con- 
sider, and  perhaps  transference  might  be  preferable  to 
translation,  as  applied  to  the  motion  of  a  figure  from  one 
part  of  space  to  another.  The  conception  of  the  possi- 
bility of  figures  differing  only  in  position,  and  composed 
of  perfectly  equal  and  similar  parts  of  space,  similarly 
bounded,  is  one  which  is  demanded  of  the  beginner  in 
geometry.  Euclid  requires  this  when  he  speaks  of  equal 
figures ;  and  his  test  of  eouality,  namely,  the  possibility  of 
creating  a  perfect  coincidence,  requires  the  notion  of  one 
figure  being  transferred  in  any  requisite  manner,  whether 
by  what  is  called  in  mechanics  translation,  or  h^f  rotation, 
or  both.  It  must  be  a  sort  of  copy,  or  facsimile,  of  one 
part  of  space  which  is  thus  moved  into  and  made  to  occupy 
another :  for  it  is  impossible  to  imagine  space  removed,  or 
any  part  of  space  made  to  change  place.  And  this  copy, 
or  whatever  it  may  be,  must  have  ngidity,  that  it  may  not 
change  form  by  the  way :  it  must  be  rigid  in  our  thoughts, 
at  le^.  We  are  thus  required  to  imagine  space  endowed 
with  some  of  the  essential  qualities  of  matter,  before  we 
can  prove  the  fourth  proposition  of  Euclid's  first  book : 
there  must  be  the  consistence  of  matter  without  its  impe- 
netrability, but  whether  it  requires  force  and  time  to 
change  place,  or  not,  is  of  no  consequence.  Even  a  plane 
figure  must  be  a  sort  of  ri^d  consistence  with  two  sides  to 
it,  for  it  is  necessary  to  imagine  it  turned  round,  so  as  to 
present  a  different  face  to  the  spectator.  In  the  fifth  pro- 
position of  the  first  book,  the  very  first  step  is  the  appFica- 
tion  of  the  fourth  proposition  to  prove  the  equality  of  two 
triangles.  Now  the  fourth  proposition  requires  one  triangle 
to  be  placed  upon  the  other,  which  cannot  be  done  in  uie 
figure  of  the  fifth,  unless  one  of  the  triangles  be  turned 
round,  so  as  to  show  the  other  front  to  the  spectator.  If 
Euclid  meant,  by  giving  the  triangle  two  handles,  to  make 
it  easier  to  turn,  he  has  been  unfortunate,  for  the  proposi- 
tion has  acquired  the  name  of  the  ass's  bridge,  probably 
as  being  that  which  first  stops  a  dull  reader.  The  follow- 
ing proof  is  as  correct  as  that  of  Euclid,  and  it  is  not  much 
to  say  that  those  who  do  not  understand  it  will  not  under- 
stand the  one  he  gave. 


Let  ABC  be  an  isosceles  triangle,  having  AB^  AC.  Let 
it  be  turned  round  (for  illustration,  the  dotted  lines  show 
the  track  of  the  three  points,  and  two  intermediate  posi- 
tions are  s'lown)  into  the  position  DEF.  Then  in  the  two 
triangles  ABC,  DEF,  we  have  AB=DE,  for  DE  is  AC 
(= AB  by  h^-pothesis)  removed.  Also  AC=DF,  for  a  simi- 
lar reason.    And  the  angle  BAC=  the  angle  EDF,  the 


second  being  only  the  removal  of  the  first.  Hence  we 
have  AB=:DE,  AC=DF,  and  ZBAC=  ZEDF,  and  now 
by  the  fourth  proposition  it  follows  that  Z  ABC  =  Z.iyKF. 
But  ZDEF  is  only  another  position  of  ZACB;  whence 
ZABC=  ZACB,  which  was  to  be  shown.  If  preferred, 
the  triangle  ABC  might  be  turned  round  upon  itself,  and 
the  reasoning  of  the  fourth  proposition  applied  at  once. 

It  is  not  to  be  supposed  that  Euclid  did  not  see  the  pre- 
ceding :  but  he  is  a  writer  who  very  rarely  goes  out  of  the 
most  obvious  path  without  some  cogent  reason  connected 
with  his  system.  The  proof  given  above  would  not  serve 
to  demonstrate  the  equality  of  the  external  angles  without 
the  previous  introduction  of  the  properties  of  adjacent 
angles ;  and  it  happens  that  the  knowledge  of  the  equaJify 
of  the  external  angles  is  immediately  wanted. 

TRANSLATION.    [Version.] 

TRANSMUTATION  OF  METALS.    [Alchemy.] 

TRANSPARENCY  is  that  quality  in  certain  substances, 
or  media,  by  which  the  rays  of  light  incident  upon  their 
surfaces  are  allowed  to  pass  through  them.  No  substance 
can  be  said  to  be  perfectly  transparent,  yet  all  bodies  pos- 
sess this  quality  in  some  degree :  the  most  dense  metals, 
as  gold,  if  rendered  very  thin,  will  transmit  light ;  and  on 
the  other  hand,  the  quantity  of  light  which  passes  through 
the  most  transparent  media,  as  water  or  glass,  becomes 
less,  or  the  transparency  diminishes,  as  the  depth  of  the 
substance  is  greater. 

It  was  at  one  time  supposed  that  transparency  resulfe 
from  the  pores  of  a  material  being  of  such  magnitude  thai 
the  particles  of  light  can  pass  through  them  in  every  di- 
rection without  impinging  upon  the  soHd  molecules  of  the 
body  or  medium  ;  but  this  circumstance  is  not  alone  suffi- 
cient to  account  for  the  phenomena  presented  by  diapha- 
nous bodies. 

Newton  assumes  (Optices,  lib.  ii.)  that  all  bodies  are 
porous,  and  that  the  pores  constitute  a  larger  portion  of  the 
volume  of  a  bodv  than  is  occupied  by  the  solid  particles,  or 
atoms.  These  last  he  conceives  to  have  certain  magni- 
tudes, which  may  be  different  in  different  bodies  ;  and"  he 
assumes  that  they  are  transparent.  He  supposes  also  that 
like  thin  plates  of  any  transparent  material,  the  atoms 
reflect  from  their  surfaces  rays  of  some  colour,  and  transmit 
through  their  substance  rays  of  another  colour ;  and  on 
tliis  property  he  conceives  tne  visible  colours  of  bodies  to 
depend. 

The  thickness  of  the  atoms  of  a  medium,  and  the  extent 
of  the  intervals  between  them,  determine  the  colours  which 
are  transmitted  and  reflected  ;  but  a  certain  thickness,  or 
extent,  is  necessary  in  order  to  allow  reflexion  to  take  place 
at  the  surfaces ;  and  if  the  atoms  were  too  thin,  or  the  in- 
tervals too  small,  to  permit  any  of  the  particles  of  light  to 
be  so  reflected,  the  whole  of  me  incident  light  would  be 
transmitted,  and  a  body  constituted  with  such  atoms  and 
such  intervals  would  be  perfectly  transparent. 

When  a  substance,  as  water,  glass,  diamond,  &c.,  is  of 
nearly  uniform  density,  the  attractions  exercised  by  its 
molecules  on  light  being  neariy  equal  in  every  direction, 
the  luminous  particles  suffer  very  little  variation  in  the  re- 
fractions which  they  experience  at  the  surikce,  or  in  the 
interior  of  the  substance  ;  and  thus  nearly  all  of  them  pass 
through  without  interruption.  The  opacity  of  such  sub- 
stances as  wood,  metal,  «c.,  when  in  masses,  is  supposed 
to  arise  from  the  numerous  changes  of  direction  whicn  the 
particles  of  light  undergo  at  or  within  their  surfkces,  in 
consequence  of  the  inequali^  of  the  forces  exercised  upon 
them  by  the  molecules  which  they  approach  ;  those  mole- 
cules being  supposed  to  differ  from  each  other  in  density 
and  in  power  of  attraction :  thus  the  particles  of  light  are 
either  retained  in  contact  with  the  particles  of  the  material, 
or  are  compelled  to  suffer  continual  reflexions  in  its  inte- 
rior, few  or  none  of  them  escaping  at  its  surface.  That 
transparency  depends  on  the  disposition  of  the  particles  of 
which  the  substance  receiving  the  light  is  composed  may 
be  inferred  from  the  fact  that  diamond,  the  most  transparent 
of  bodies,  becomes,  when  by  a  different  arrangement  of  its 
particles  it  is  converted  into  chaj*coal,  one  of  the  most 
opaque. 

That  an  absorption  of  the  particles  of  light  takes  place 
in  the  interior  of  certain  substances  is  evident,  since  pure 
water,  which  is  very  transparent  when  its  depth  is  small, 
becomes  less  so  as  the  deptli  increases ;  the  violet,  the  in- 
digo, the  blue,  the  green,  the  yellow,  and  the  orange 
coloured  rays  of  the  spectrum  being  successively  arrested, 
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and  the  red  rays  alone  being  capable  of  penetrating  far  into 
the  water :  it  has  hence  been  inferred  that,  at  very  great 
depths  under  the  surface  of  the  sea,  total  darkness  prevails. 
In  proof  also  that  opacity  results  from  variations  in  the  at- 
ti-actions  exercised  on  light  by' the  molecules  of  the  sub- 
stances into  wliich  it  enters,  it  may  be  observed  that  water 
and  oil,  which  are  equally  transparent,  but  which  have  dif- 
ferent refractive  powers,  become  opaque  when  they  are 
mixed  together ;  and  the  like  may  be  said  of  the  ice  and 
air  which  are  combined  in  the  flakes  of  snow. 

If  several  thin  plates  of  a  transparent  substance  be 
placed  upon  one  another,  the  assemblage  becomes  opaque ; 
and  the  thickness  which  will  suffice  to  produce  tlie  effect 
is  much  less  than  that  which  would  be  necessary  if  the 
substance  were  an  undivided  mass.  The  opacity  may  be 
conceived  to  arise  from  the  rays  of  light  being  intercepted, 
and  reflected,  on  the  several  surfaces  at  which  the  plates 
are  placed  together.  It  may  be  added,  that  if  there  be 
laid  upon  one  another  two  transparent  plates  of  glass,  of 
different  colours,  as  blue  and  red,  and  if  a  pencil  of  white 
light  be  incident  upon  one  of  them,  that  plate  will  absorb 
many  of  the  coloured  rays  in  the  pencil,  and  the  other 
will  absorb  those  rays  which  may  have  passed  through  the 
former :  thus  the  two  plates  together  will  absorb  the  whole 
of  the  light  and  become  completely  opaque. 

On  the  other  hand,  objects  which  are  opaque  may  be 
rendered  transparent  by  having  their  surfaces  covered  with 
a  substance  of  uniform  density :  for  example,  if  each  of  two 
pieces  of  glass  be  rough-ground  on  one  side,  and  the 
ground  sides  be  placed  together  with  a  thin  layer  of  oil  of 
turpentine  between  them,  the  double  glass  immediately 
becomes  transparent  in  consequence  of  the  cavities  being 
filled  up  with  a  fluid  of  nearly  the  same  refractive  power 
as  the  glass.  The  porous  mineral  called  hydrophane  and 
the  gum  called  tabasheer,  both  of  which  are  opaaue  when 
diy,  become  transparent  when  their  pores  are  filled  with 
water.  The  like  effect  will  be  produced  if  powdered  glass, 
which,  when  dry,  has  the  appearance  of  a  white  opaque 
mass  from  the  blending  together  of  the  rays  of  light 
reflected  in  every  direction  at  the  surfaces  of  the  small 
fragments  of  which  it  consists,  be  moistened  with  a  fluid  of 
equal  refractive  power ;  and  also  if  paper,  which  consists 
of  numerous  ligneous  fibres  reflecting  the*  incident  rays  at 
all  angles,  be  wetted  with  water  or  oil,  numerous  rays  of 
light  then  finding  their  way  through  the  material. 

The  explanation  which  has  been  given  above  is  founded 
on  what  is  called  the  theory  of  emission :  if  the  undulatory 
hypothesis  be  assumed,  it  may  be  conceived  that  ti*ans- 
parency  will  be  caused  by  the  vibrations  of  the  lumini- 
ferous  aether  in  the  interior  of  any  substance  taking  place 
fieely  through  the  whole  of  the  mass.  Those  vibrations 
being  excited  by  the  action  at  the  first  surface,  and  affect- 
ing the  like  aBther  which  is  beyond  the  second.  Water, 
glass,  &c.  may  be  so  constituted  that  the  vibrations  of  the 
sBther  suffer  but  little  derangement ;  while,  in  such  sub- 
stances as  wood  or  metal,  the  vibrations  may  be  greatly 
impeded  or  entirely  destroyed. 

TRANSPIRATION,  PULMONARY,  is  the  exhalation 
of  watery  vapour  which  is  constantly  going  on  from  the 
blood  circulating  through  the  lungs.  Its  amount  is  deter- 
mined on  the  one  hand  by  the  proportion  of  water  in  the 
blood,  and  on  the  other  by  the  temperature  and  hygrome- 
tric  state  of  the  atmosphere  respired.  It  is  not  commonly 
observed  except  in  cold  weather,  or  when  the  atmosphere 
is  saturated  with  moisture ;  but  may  always  be  made  evi- 
dent by  breathing  on  a  cold  reflecting  sui'face.  [Respira- 
tion.] 

TRANSPLANTING.     [Planting.] 

.  TRANSPORTATION  (trans  and  porto),  removal, 
banishment  to  some  flxed  place ;  a  mode  of  punishment. 

To  this  head  has  been  referred,  not  the  subject  of  penal 
transportation  only,  but  that  of  punishments  generally 
[Banishment;  Prisons;  Punishment;  Reformation, 
Houses  of]  ;  and  as  this  arrangement  of  subjects,  which 
are  more  or  less  distinct  from  each  other,  under  a  general 
head,  may  occasion  some  confusion,  we  shall  indicate  the 
order  and  mode  in  which  the  subjects  are  severally  treated 
m  this  article. 

First,  we  shall  treat  of  Transportation— it&  origin  as  a 

mode  of  punishment ;  acts  of  parliament  relating  to  it ;  the 

system  under  which  it  was  carried  into  execution  in  the 

American  colonies;  system  under  which  it  was  carried 
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out  in  the  early  history  of  the  Australian  colonies ;  system 
on  which  it  was  recently  executed  in  New  South  Wales 
and  Van  Diemen's  Land — assignment ;  ticket  of  leave  ; 
chain-gangs  and  road-parties ;  penal  settlements ;  expense 
of  the  transportation  system  as  hitherto  enforced;  con- 
templated changes  in  the  convict  discipline  of  the  Aus- 
tralian penal  colonies  ;  system  of  transportation  as  enforced 
at  Bermuda ;  theory  of  transportation. 

Secondly,  we  shall  treat  of  the  Hulks — their  origin, 
design,  and  history ;  description  of  a  hulk ;  discipline  of 
convicts  in  the  nulks;  employments;  expense  of  the 
system. 

Thirdly,  Prisons — ^their  state  at  the  end  of  the  last 
century,  and  the  history  of  improvements  in  them 
since ;  the  system  of  classiflcation ;  the  silent  system 
— its  theory  and  practical  working;  regulations  of  the 
prisons  in  which  this  system  is  in  force ;  the  labour 
imposed  on  the  prisoners — ^the  treadwheel,  crank-machine 
— expense  of  the  silent  system ;  the  separate  8)rstem — its 
theory,  and  objections  to  it ;  its  origin  and  history  in  Eng- 
land— principles  of  prison  construction— employments  of 
prisoners — expense  of  the  system;  prisons  of  England 
generally ;  treatment  of  untried  prisoners ;  disposal  of  pri- 
soners after  their  discharge ;  prisons  for  juvenile  offenders 
— ^Parkhurst  Reformatory. 

Fourthly,  Institutions  in  England  auxiliary  to  those  for 

Eunishment,  or  Houses  of  Reformation;  Refuge  for  the 
destitute.  Philanthropic  Institution. 

Fifthly,  Prisons  in  Scotland  and  Ireland,  and  in  the 
British  dependencies. 

Sixthly,  Capital  Punishment. 

Lastly,  Progress  of  penal  reform  in  foreign  countries. 

History  of  Transportation, — ^Transportation  derived  its 
origin  from  banishment.  [Banishment.]  The  statute  of 
39  Elizabeth,  c.  iv.,  for  the  banishment  of  dangerous 
rogues  and  vagabonds,  was  virtually  converted  by  her  suc- 
cessor James  I.  into  an  act  for  transportation  to  America 
by  a  letter  to  the  treasurer  and  council  of  the  colony  of 
Virginia,  in  the  year  1619,  commanding  them  *  to  send  a 
hundred  dissolute  persons  to  Virginia,  which  the  knight- 
marshal  would  deliver  to  them  for  that  purpose.'  Trans- 
portation is  not  however  distinctly  mentioned  in  any 
English  statute  prior  to  the  stat.  18  Car.  II.,  c.  3,  which 
gives  a  power  to  the  judges  at  their  discretion  either  '  to 
execute  or  transport  to  America  for  life  the  moss-troopers 
of  Cumberland  and  Northumberland.'  Until  after  the 
passing  of  the  stat.  4  Geo.  I.,  c.  2,  continued  by  stat.  6 
Geo.  I.,  c.  23,  this  mode  of  punishment  was  not  brought 
into  common  operation.  By  these  statutes  the  courts  were 
allowed  a  discretionary  power  to  order  felons  who  were  by 
law  entitled  to  their  clergy  to  be  transported  to  the  Ame- 
rican plantations.  Transportation  to  America  under  the 
statutes  of  George  I.  lasted  from  1718- till  the  commence- 
ment of  the  War  of  Independence  in  1775. 

The  unprecedented  accumulation  of  prisoners  in  the 
common  gaols  of  the  kingdom  during  the  American  war 
drew  the  attention  of  several  philanthropic  individuals  to 
the  question  of  providing  an  improved  penal  system.  A 
plan  for  the  establishment  of  penitentiaries,  which  was 
strongly  recommended  by  Judge  Blackstone,  Mr.  Eden 
(afterwards  Lord  Auckland),  and  Mr.  Howard,  was  taken 
into  consideration  by  parliament,  and  the  act  19  Geo.  III., 
c.  74,  for  the  erection  of  penitentiaries,  passed.  The  go- 
vernment failed  however  to  adopt  the  necessary  measures 
for  its  execution ;  and  transportation  was  resumed  by  an 
act  passed  in  the  24th  year  of  George  III.,  which  em- 
powered his  majesty  in  council  to  appoint  to  what  place 
beyond  the  seas,  either  within  or  without  his  majesty's 
dominions,  offenders  should  be  transported ;  and  by  two 
orders  in  council,  dated  6th  December,  1786,  the  eastern 
coast  of  Australia  and  the  adjacent  islands  were  fixed 
upon.  In  the  month  of  May,  1787,  the  first  band  of  con- 
victs left  England,  which  in  the  succeeding  year  founded 
the  colony  of  New  South  Wales. 

Acts  respecting  Transportation. — ^The  present  condition 
of  a  transported  felon  is  mainly  detennined  by  the  5  Geo. 
rV.,  c.  84,  the  TMUisportation  Act,  which  authorizes  the 
king  in  council '  to  appoint  any  place  or  places  beyond 
the  seas,  either  within  or  without  the  British  dominions.'  to 
which  offenders  shall  be  conveyed,  the  order  for  their 
removal  being  left  to  one  of  the  principal  secretaries  oi 
state.    The  places  so  appointed  are  the  two  Austi-alian 
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colonies  of  New  South  Wales  and  Van  Diemen's  Land ;  the 
small  volcanic  island  called  Norfolk  Island,  situated  about 
900  miles  from  the  eastern  shores  of  Australia ;  and  Ber- 
muda. The  5  Geo.  IV.,  c.  84,  gives  to  the  governor  of  a 
penal  colony  a  property  in  the  services  of  a  transported 
offender  for  the  period  of  his  sentence,  and  authorizes 
him  to  assign  over  such  offender  to  any  other  peraon.  The 
9  Geo.  IV.,  c.  83,  emi)owers  the  governor  to  grant  a  tem- 
porary or  partial  remission  of  sentence ;  and  the  2  &  3 
Wm.  IV.,  c.  62,  limit  his  power  in  this  respect.  Other 
statutes  in  which  reference  is  made  to  transportation 
merely  determme  for  what  crimes  it  is  the  punishment.  In 
New  South  Wales  and  Van  Diemen's  Land  convicts  are 
subjected  to  a  variety  of  colonial  laws,  fi-amed  by  the 
local  legislatures  established  under  the  act  9  Geo.  IV., 
c.  83.  (Lang's  History  qf  Transportation ;  Report  of  the 
Select  Committee  of  the  Home  of  Commons  on  Trans- 
portation, 1838.) 

System  of  Transportation  as  carried  into  execution  in 
the  American  Colonies. — Criminals  were  generally  deemed 
beyond  the  pale  of  social  rights  and  interests ;  the  theory 
of  punishment  was  not  studied ;  and  punishment  itself  was 
too  exclusively  regarded  as  a  means  of  riddance,  even 
more  recently  than  the  date  of  American  independence, 
and  we  have  not  many  records  of  the  system  under  which 
transportation  to  America  was  carried  into  effect.  The 
colonies  to  which  convicts  were  transported  were  those 
of  Virginia,  Maryland,  Delaware,  North  Carolina,  South 
Carolina,  Georgia,  New  Jersey,  New  York,  and  Pennsyl- 
vania. According  to  an  estimate  obtained  by  Lord  Auck- 
land, the  numbers  transported  to  America  were,  for  many 
years  previous  to  the  discontinuance  of  transportation  to 
our  colonies  there,  about  two  thousand  annually.  But  Mr. 
Jefferson  represents  the  convicts  as  unworthy  enumeration, 
as  *  not  sufficient  to  merit  it.'  {Memoirs  and  Correspon- 
dence of  President  Jefferson,  vol.  i.,  p.  406.)  Dr.  Lang, 
after  comparing  different  estimates,  concludes  that  the 
number  sent  there  might  be  about  fifty  thousand  alto- 
gether. 

The  passage  of  the  convicts  to  the  plantations  was  con- 
tracted i'or  by  owners  and  captains  of  vessels,  who  were 
repaid  by  the  sale  of  the  convicts  to  the  colonists  for  the 
period  of  their  sentences.  Transported  felons  were  lite- 
rally '  bought  by  the  planters  for  the  terms  specified  in 
their  respective  warrants,  and  worked  with  the  negro  slaves 
under  the  lash  of  an  overseer.'  (Lang,  p.  37-39.)  Among 
the  incidents  of  this  system,  it  is  mentioned  by  Mr.  Ben- 
tham  that  a  rich  convict,  or  one  whose  friends  were  rich, 
might  easily  be  released  in  the  mother  country  by  the  pay- 
ment to  the  captain  of  the  transport  of  a  better  sum  than 
could  be  obtained  in  the  colonial  market.  (^Theory  of 
Punishment,  ch.  *  Transportation.*) 

At  first,  we  are  informed  by  a  contemporary  historian, 
the  convicts  who  were  thus  transported  were  very  accept- 
able to  the  colonists,  who  considered  that  their  labour 
would  be  more  beneficial  in  an  infant  settlement  than 
their  vices  could  be  pernicious.  The  importation  of  negro 
slaves  into  the  American  colonies  however  soon  lowered 
the  value  of  convict  labour ;  and  it  was  thought  dangerous 
to  mix  white  men  in  a  state  of  slaveiy  with  an  increasing 
black  slave  population.  Barbadoes  and  Maryland  succes- 
sively expressed  their  aversion  to  the  introduction  of 
British  felons :  the  le^slature  of  Maryland  passed  an  act 
in  1692  prohibiting  ship-masters  from  landing  convicts  in 
that  colony.  Differences  of  opinion  however  continued  to 
exist  in  the  colonies  as  to  the  advantages  of  the  system. 
Where  no  better  description  of  labour  was  to  be  nad,  it 
may  be  concluded,  from  conflicting  accounts,  that  that  of 
convicts  was  gratefully  received  ;  where  better  was  to  be 
had,  that  it  was  condemned  or  rejected.  The  American  colo- 
nies generally  had  arrived  at  that  state  in  which  felon  labour 
was  not  desirable,  when  Dr.  Franklin,  as  a  delegate  from 
Pennsylvania,  remonstrated  against  the  practice  of  forcing 
convicts  upon  the  colonists ;  and  being  told  that  it  was 
absolutely  necessary  to  remove  them  from  England,  and 
that  they  must  continue  to  be  transported  to  America, 
replied  by  asking  the  English  ministers  if  the  same  reason 
would  justify  the  Americans  in  sending  their  rattlesnakes 
to  England  ? 

System  of  Transportation  as  carried  into  execution  in 
the  early  history  of  the  Australian  Colonies. — The  system 
under  which  transportation  was  carried  into  execution  in 


the  early  stages  of  the  history  of  New  South  Wales  and 
Van  Diemen's  Land  was  determined  in  some  measure  by 
the  number  of  free  settlers  in  those  colonies,  and  by  otiier 
accidental  circumstances,  but  its  main  features  were 
these : — ^Transport  vessels  were  engaged  by  contract  by  the 
British  government.  Clothing  and  provisions  for  the  con- 
victs during  the  voyage,  and  for  a  period  of  nine  months 
afterwards,  were  supplied  in  the  same  way.  The  owner  of 
the  vessel  provided  a  surgeon,  approved  of  at  Surgeons' 
Hall  and  at  the  Transport-Office.  During  the  voyage  the 
surgeon,  in  addition  to  the  care  of  the  health  of  the  con- 
victs, was  required  to  keep  a  diary,  in  which  everylhinij 
affecting  the  discipline  maintained  on  board  was  to  be 
entered ;  and  at  the  end  of  the  passage,  should  the  conduct 
of  the  master  of  the  vessel  be  shown  to  have  been  satisfac- 
tory, a  gratuity  of  50/.  waa  allowed  to  him  ;  if  otherwise, 
he  was  liable  to  be  mulcted  or  prosecuted,  according  to  an 
article  in  the  contract.  Upon  the  arrival  of  a  transport  in 
the  colony,  general  ordejrs  were  issued  by  the  local  govern- 
ment for  returns  of  the  number  of  men  wanted  by  settJers, 
with  the  land  held  in  cultivation  by  them.  The  trades, 
ages,  characters,  and  capacities  of  the  convicts  were  as 
fully  as  possible  investigated.  Artificers  were  reserved  for 
the  service  of  the  government ;  convicts  who  had  been  in 
a  better  situation  in  life  than  the  average  had  *  tickets  of 
leave '  gi-anted  to  them,  by  which  they  had  liberty  to  pro- 
vide in  the  way  they  chose  for  themselves,  and  were 
exempt  from  all  compulsory  labour :  similar  tickets  were 
given  to  m.en  unused  to  active  employment,  as  goldsmiths 
and  the  like :  the  others  were  distributed  as  faim  and  do- 
mestic servants  among  the  settlers.  The  convicts  left  in 
or  reserved  for  the  service  of  government  were  divided  into 
gangs ;  every  gang  had  an  overseer,  and  every  two  or  three 
gangs  a  superintendent :  the  overseers  and  superintendents 
were  generally  chosen  from  the  best  conducted  among  the 
convicts.  The  gangs  worked  from  six  in  the  morning  till 
three  in  the  afternoon,  in  building,  making  and  repairing 
roads,  and  the  like ;  and  the  rest  of  the  day  was  al- 
lowed to  them  to  be  spent  in  amusement,  or  in  labour, 
the  profits  of  which  were  their  own.  They  were  clothed, 
fed,  and,  for  the  most  part,  lodged  by  government  Con- 
victs who  misconducted  themselves  when  at  work  were 
liable  to  be  punished,  by  the  sentence  of  a  magistrate, 
either  by  the  cat-o'-nine-tails  or  by  hard  labour  in  irons. 
Those  who  were  distributed  among  the  setUers  were 
clothed,  fed,  and  lodged  by  them  :  they  worked  either  by 
task,  or  for  the  same  number  of  hours  as  the  convicts  in 

foyemment  service ;  and  when  their  set  labour  was 
nished,  they  were  allowed  to  work  on  their  own  account. 
The  master  had  no  judicial  power  over  the  convict,  but 
was  required  to  appeal,  in  case  of  necessity,  to  a  magis- 
trate. The  estimated  expense  of  a  convict  in  the  service 
of  the  government  was  about  40/.  per  annum ;  the  expense 
of  maintaining  a  convict  to  the  settler  was  about  30/. 
(Commissioner  Bigge's  Report.)  .  Female  convicts  were 
assigned  like  the  men,  chiefly  m  the  capacity  of  domestic 
servants. 

At  the  expiration  of  the  period  for  which  convicts  were 
transported,  they  were  at  liberty  either  to  leave  the  colony 
(at  their  own  expense)  or  to  remain  in  it.  If  they  decided 
on  remaining,  a  grant  was  made  to  the  unmarried  of  forty 
acres  of  land,  and  to  the  married  of  an  additional  number 
of  acres  for  the  wife  and  each  child :  tools  and  stock  were 
also  granted  to  them,  and  for  eighteen  months  they  were 
victualled  from  the  government  stores.  The  same  advan- 
tages were  allowed  to  convicts  who  were  pardoned  or 
emancipated  by  the  governor. 

The  whole  population  of  New  South  Wales  in  1810  did 
not  exceed  (the  military  being  excluded)  10,000 ;  and  the 
bills  drawn  upon  the  British  treasury  for  expenses  sdmost 
exclusively  incident  to  the  convict  arrangements  amounted 
to  72,600/.  (Report  of  the  House  of  Commons  on  Trans- 
portation, 10th  July,  1812.) 

The  vices  of  this  system  need  scarcely  be  pointed  out. 
The  facility  with  which  convicts  under  sentence  for  the 
most  heinous  crimes  obtained  entire  or  conditional  freedom, 
prevented  that  salutary  dread  which  transportation  was 
designed  to  inspire,  and  produced  the  dangerous  result  of 
a  free  community  of  criminals.  The  educated  or  *  gentle- 
men '  convicts  became  the  leading  lawyers,  the  newspaper 
editors,  the  *  patriots,'  the  tutors,  the  chief  merchants,  th-s 
wealthy  land  and  flock  owners  of  New  South  Wales,  with- 
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out  their  having  passed  through  any  discipline  calculated 
to  meliorate  their  character.    Commissioner  Bigge,  who 
was  sent  to  New  South  Wales  in  1820  to  inquire  mto  the 
operation  of  the  convict  system,  gives  the  following  illus- 
tration of  the  means  by  which  fortunes  were  accumulated 
by  convicts ; — *  Samuel  Terry  was  transported  when  young. 
He  was  placed  in  a  gang  of  masons  at  Parramatta,  and 
assisted  m  the  erection  of  a  gaol  there.    By  disposing  to 
other  prisoners  of  his  allowance  of  spirits,  and  by  habite  of 
industry,  he  was  enabled  to  set  up  a  retail  shop,  in  which 
he  continued  till  the  expiration  of  his  sentence.    He  then 
repaired  to  Sydney,  where  he  extended  his  business,  and 
by  marriage  increased  his  capital.    He  for  many  years  kept 
a  public  house  and  retail  shop,  to  which  the  smaller  set- 
tlers (most  generally  emancipists)  resorted  from  the  country, 
and  where,  after  intoxicating  themselves  with  liquors,  they 
signed  obligations  and  warrants  of  attorney  to  confess  judg- 
ment, which  were  always  kept  ready  for  execution.    By 
these  means,  and  by  an  active  use  of  the  common  arts  of 
overreaching    ignorant    and  worthless    persons,  Samuel 
Terry  had  been  able  to  accumulate  a  considerable  capital, 
and  about  20,000  acres  of  land,  besides  sheep,  cattle,  &c.* 
This  man,  when  he  died  about  five  years  since,  was  worth 
40,000/.  per  annum.  {Transportation  Report,  1838,  p.  18.) 
During  the  long  period  of  thirty  or  forty  years  after  the 
establishment  of  New  South  Wales  as  a  penal  settlement, 
there  was  an  entire  neglect  of  the  religious  improvement 
of  th  e  convicts.    Spirits  were  distributed  to  such  an  extent 
as  to  render  the  umversal  prevalence  of  habits  of  drunken- 
ness inevitable.    According  to  Dr.  Lang,  besides  a  regular 
and  ample  ration  of  ardent  spirits  that  was  served  out  to 
all  free  persons  in  the  service  of  the  government,  whether 
civil  or  military,  there  were  periodical  issues  of  larffe  quan- 
tities, free  of  duty,  to  government  officers  of  all  ranks.  .  .  . 
Until   1816,  when  the  practice  was  discontinued  by  an 
order  of  the  secretary  of  state,  ardent  spirits  were  held  by 
the  colonial  government  as  the  circulating  medium  or 
current  coin  of  the  colony ;  they  were  given  in  payment 
for  work  of   every  description    performed   for    govern- 
ment  Shortly  after  the  commencement  of  the 

present  century,  the  colony  had  become  one  scene  of 
brutal  dissipation  and  licentiousness,  of  lawless  violence 
and  rapine.  It  was  no  uncommon  occurrence  for  men  to 
sit  down  round  a  bucket  of  spirits,  and  drink  it  with  great 
quart  pots,  until  they  were  unable  to  stir  from  the  spot ; 
and  frequently  the  settler  involved  himself  so  deeply  in 
debt  by  dmnkenness  that  it  terminated  in  his  ruin. 
{History  of  Transportation,  pp.  77-80.) 

The  transportation  system  received  at  different  periods  a 
piartial  con'ection.  A  limitation  was  put  upon  the  discre- 
tion of  the  governor  of  a  penal  colony  in  the  emancipation 
of  convicts,  and  the  exercise  of  that  discretion  was  sub- 
jected to  the  ultimate  approval  of  the  secretary  of  state. 
Convicts  were  restrained  from  certain  employments,  such 
as  those  of  conducting  the  press  and  practismg  the  law, 
and  the  custom  of  granting  lands  to  them  on  their  eman- 
cipation was  abolished. 

The  main  features  of  the  transportation  system  were 
however  retained ;  and  assignment  continued  to  be  the 
first  stage  of  a  convict's  punishment.  The  following  may 
be  taken  as  the  outline  of  the  system  till  about  the  period 
at  which  we  write,  when  there  is  a  transition  being  made 
to  another  set  of  arrangements. 

Assignment, — According  to  the  official  memorandum 
laying  down  the  duties  of  a  convict  in  assignment,  he  is 
required  to  devote  his  whole  time  and  his  best  services  to 
his  roaster.  A  fixed  but  limited  ration  is  allowed,  and 
clothing  of  the  commonest  description,  according  to  aii 
approved  scale,  must  be  furnished  by  the  master,  together 
with  decent  bedding  and  surgical  attendance  when  required, 
but  no  money.  The  penalties  attached  to  misconduct  in 
assignment  are  flogging,  solitary  confinement,  labour  in  a 
road-party  or  a  cham-gang,  ana  transportation  to  a  penal 
settlement.  A  convict  who  has  escaped  punishment  while 
in  the  state  of  assignment  is  eligible  to  receive  a  ^  ticket- 
of-ieave  '  at  the  end  of  four  years,  supposing  his  sentence 
of  transportation  to  extend  to  seven  years  ;  at  the  end  of 
six,  if  it  DC  for  fourteen ;  and  at  the  end  of  eight,  if  his 
sentence  be  for  life. 

Ticket-of-^LeoLve, — A  ticket-of-leave  ♦  entitles  the  holder 
to  choose  his  own  employment,  and  to  enter  into  an  engage- 
ment as  a  free  labourer,  or  to  carry  on  business  on  his  own 


account,'  and  it  imposes  on  him  the  obligation  of  attend 
ing  divine  service  weekly,  if  there  be  a  place  of  worship  in 
the  district  in  which  he  resides ;  of  being  present  at  occ*- 
sional  mustei*s,  and  confining  himself  to  the  limits  of  the 
district,  unless  special  leave  of  absence  is  granted.  The 
first  conviction  for  any  ofl^ence  exposes  the  possessor  of  a 
*  ticket-of-leave '  to  forfeit  it,  ana  to  be  returned  to  the 
state  of  bondage  from  which  his  ticket  released  him. 

The  system  described  is 'applied  to  female  as  well  as 
male  convicts,  with  some  minor  deviations  in  detail. 

From  the  outset  the  regulations  of  this  system  contem- 
plate, not  the  degrees  of  guilt  and  its  due  punishment, 
out  accommodation  to  the  economical  wants  of  the  free 
colonists.  From  the  outset  they  abandon  the  convict  to 
the  chance  treatment  of  settler-masters.  The  government 
reserves  ,to  itself  only  a  casual  part  to  act  in  reference  to 
the  punishment  or  reform  of  an  offender.  Regulations 
may  oe  laid  down,  and  obedience  to  them  on  the  part  of 
the  receivers  of  assigned  servants  be  demanded  by  the 
authorities ;  but  regulations  which  refer  to  the  domestic 
concerns  of  many  hundred  dispersed  establishments  can- 
not be  enforced.  Thus  the  conditions  of  three  hundred 
convicts,  landed  from  the  same  vessel,  may  be  as  various 
within  a  month  after  their  arrival,  as  the  tempers,  caprices, 
and  circumstances  of  nearly  as  many  masters. 

The  operation  of  assignment  in  respect  to  female  con- 
victs is  even  worse  than  in  respect  to  male.  The  evidence 
on  this  head  given  before  the  Transportation  Committee 
is  thus  referred  to  in  the  Committee's  Report:  *The  gene- 
ral condition  of  females  n  this  situation,  according  to  the 
testimony  of  every  witness  examined,  is  as  bad  as  anything 

could  well  be At  times  they  are  excessively 

ferocious,  and  the  tendency  of  assignment  is  to  render 
them  still  more  profligate :  they  are  all  of  them,  with 
scarcely  an  exception,  c&unken  and  abandoned  prostitutes; 
and  even  were  any  of  them  inclined  to  be  well-conducted, 
the  disproportion  of  sexes  (about  one  female  to  ten  men) 
is  so  great,  that  they  are  exposed  to  irresistible  temptation  : 
for  instance,  in  a  private  family,  in  the  interior  of  either 
colony,  a  convict  woman,  frequently  the  only  one  in  the 
service,  perhaps  in  the  neighbourhood,  is  surrounded  by  a 
number  of  depraved  characters,  to  whom  she  becomes  an 
object  of  constant  pursuit  and  solicitation ;  she  is  generally 
obliged  to  select  one  man  as  a  paramour,  to  defend  her 
from  the  importunities  of  the  resC;^  she  seldom  remains 
long  in  the  same  place  ;  she  either  commits  some  offence 
for  which  she  is  returned  to  the  government ;  or  she  be- 
comes pregnant,  in  which  case  she  is  sent  to  the  factory  to 
be  there  confined ;  at  the  expiration  of  the  period  of  her 
confinement  or  punishment,  she  is  re-assigned,  and  again 
goes  through  the  same  course.' 

The  ticket-of-leave,  the  first  stage  in  the  progress  of  a 
convict  to  restored  liberty,  is  a  feature  of  the  transporta- 
tion system  which  has  been  generally  commended.  Cap- 
tain Maconochie,  whose  testimony  is  frequently  referred  to 
in  the  '  Transportation  Report,'  approves  of  it  in  every- 
thing but  its  relation  to  a  system,  the  first  stage  of  whicn, 
assignment,  is  liable  to  all  the  objections  which  have  been 
made  to  slavery.  Before  coming  to  the  possession  of  his 
ticket  in  assigned  service,  the  convict,  instead  of  being 
amended,  is  so  much  further  depraved,  that  this  relaxa- 
tion proves  in  many  cases  only  a  step  to  a  worse  condition 
than  before,  an  enlarged  opportunity  for  the  commission 
of  crime,  and  occasion  of  becoming  obnoxious  to  its  pe- 
nalties,— penalties  for  offences  which  an  employer  has  not 
the  same  interest  with  a  hired  as  with  an  unpaid  or  assigned 
servant  to  conceal ;  because  it  is  comparatively  difficult  to 
obtain  another  assignee, — easy  to  obtain  a  hired  servant. 
The  alternation  in  the  life  of  a  ticket-of-leave  convict  ap- 
pears to  be  between  excessive  and  profitable  labour  for  one 
season,  and  excessive  and  ruinous  debaucherjr  for  another. 
Although  some  convicts  of  remarkable  power  in  withstand- 
inff  the  force  of  circumstances,  of  sagacity  sometimes  reput- 
able, but  more  often  dishonest  in  the  use  of  advantages, 
have  arisen  to  wealth ;  vet,  considering  the  immense  num- 
bers of  this  class  in  the  Australian  penal  colonies,  and 
the  great  encouragements  held  out  there  to  industry  and 
foresight,  the  number  of  those  who  have  done  this  is  very 
small. 

As  in  the  early,  so  in  subsequent  stages  of  the  history  of 
the  penal  colonies,  drunkenness  has  been  the  great  vice 
among  convicts  and  emancipists.    Dr.  Lang,  writing  in 
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1837,  shows  that  at  that  period  *  the  consumption  of  ardent 
spirits  in  New  South  Wales  amounted  to  3i  imperial  gallon* 
annually  lor  every  man,  woman,  and  child  in  the  colony  ; 
the  entue  consumption  for  the  United  Kingdom  being  one 
gallon  and  a  small  fraction  for  each  individual.  Allowing 
however  (he  says)  for  convicts  in  actual  bondage  (in  road 
and  chain  gangs),  to  whom  spirits  are  not  issued,  and  for 
children  and  other  natives  of  the  colony,  who  are  generally 
indupofied  to  the  use  of  ardent  spirits^  the  number  of 
actual  consumers  is  so  reduced,  that  for  each  consumer 
there  must  be  the  enormous  amount  of  eight  gallons  a 
year.  During  the  period  of  his  actual  bondage  the  convict 
IS  understood  not  to  be  allowed  ardent  spirits :  but  in  the 
service  of  private  settlers  he  has  the  means  of  procuring 
the  indulgence  independently  of  his  master.  Emanci- 
pated convicts  are  scattered  all  over  the  territory,  and  fre- 
quently obtain  their  livelihood  not  by  honest  industry, 
but  by  corrupting  the  convict  and  emancipated  convict 
population — selling  ardent  spirits  on  the  sly^  as  it  is  called, 
and  receiving  in  exchange  property  in  goods  that  are  ge- 
nerally pilfered  or  stolen  from  their  owners  for  the  express 
purpose  of  procuring  the  means  of  indulgence.'  {History 
qf  Transportation,  pp.  83-85.) 

The  amount  of  petty  oiFences  in  the  penal  colonies  and 
of  convictions  for  drunkenness  is  very  great.  In  1835  the 
number  of  convicts  in  New  South  Wales  was  about  28,000, 
and  the  summary  convictions  for  petty  offences  in  the  year 
were  estimated  to  be  about  22,000.  (Transportation  Be- 
port.)  In  Van  Diemen's  Land  in  1832  the  convictions 
were  as  43^  for  e\'ery  hundred  of  the  convicts.  After 
1832  the  returns  from  which  this  proportion  is  taken  are 
differently  made  out,  and  the  several  heads  of  offence  are 
multiplied,  yet  with  few  exceptions  the  same  general  fact 
is  evident.  {Australiana,  1838.)  From  the  character  of 
the  convict  system  it  is  evident  that  the  convictions  for 
petty  crime  fall  greatly  short  of  what  is  actually  committed. 

Tne  following  returns  exhibit  the  amount  of  grave 
crimes  committed  in  New  South  Wales  and  Van  Diemen's 
Land,  in  each  year  between  1828  and  1836,  the  description 
of  crimes,  with  the  number  of  the  population  : — 


VAN   DIEMEN's   land. 


NEW   SOOTH 

WALES. 

. 

1929. 

1830. 

1831. 

1832. 

1833. 

1834. 

1&35. 

Population         • 

41.4^ 

46,2)6 

51,115 

55.954 

60,794 

60.228 

71.669 

Number  of  oonvieU  *   . 

». 

•  . 

.. 

*• 

S4.543 

•  • 

.. 

Conviete«lof  ofTeDc^s  com- 

mitted with  violence  .— 

Murder       . 

10 

9 

16 

9 

11 

20 

19 

Attempts  to  murder    • 

4 

2 

11 

9 

11 

16 

'I 

Manslaughter     . 

1 

4 

0 

0 

U 

8 

Rape 

2 

2 

2 

1 

10 

5 

13 

UnnAtiiral  crime 

0 

2 

2 

1 

0 

7 

0 

Highvay-robbery  and 

bush-ranging  . 

33 

84 

28 

36 

53 

111 

89 

Burglary    . 

29 

25 

29 

16 

ii2 

S9 

25 

Piracy  and  revolt 

5 

0 

0 

23 

0 

6 

0 

Miademeanoar  and  as- 

sault 

6 

19 

38 

66 

53 

7S 

87 

Total     . 

90 

87 

126 

151 

KO 

275 

251 

ConvicfHlof  offences  eom- 

mftted     -without     rio- 

Icnce  ;— 

Arson         .        • 

2 

0 

2 

2 

0 

1 

2 

Porjjery      .         ,        . 

6 

3 

4 

5 

7 

14 

15 

Cattle,  horse,  and  sheep 

stealing 

14 

18 

17 

27 

15 

63 

67 

Veijury      . 

1 

0 

4 

1 

8 

9 

3 

stolen  goods    .        . 

154 

161 

1«5 

182 

239 

229 

347 

Total     .        . 

176 

182 

219 

217 

269 

315 

434 

Gmnd  total    . 

266 

2G9 

328 

;j68 

439 

590 

C85 

lions  :- 

Sentenced  to  death      . 

69 

A\ 

82 

63 

63 

80 

86 

Kxecuted 

53 

»  50 

32 

12 

31 

44 

38 

Transjiorted 

118 

125 

116 

148 

171 

317 

398 

Proportion    of  oflfenders 

to  population  was  as 

1:157 

1:17H 

1:151 

1:162 

l:138i 

i:n2i 

1:1041 

Pr.'-nortion    of    offences 
with  \iolence  to  those 

withont  was  as 

1:2 

1:2 

I'll 

1:U 

I'l* 

l:li 

1:U 

Tlte  proportion  of  cosTieted  offenders  to  populatiou  in  Enftland  and  Wales 
is  as  1  to  850. 
The  proportion  of  crimes  with  violence  to  those  witho<tt  h  as  1  to  8}. 


1823. 

1830. 

1831. 

1832. 

1833. 

1834. 

le.;5. 

PopuUtion         • 

20.265 

'24.504 

26,830 

2i>.079 

34.450 

37.^99 

40. 2y^ 

Convict  population     . 

.. 

.. 

.. 

.. 

.. 

15.53>! 

1G,9-S 

Convicted  of  crimes 

against  the  person  with 

violence  :— 

Mnrdor 

3 

10 

0 

4 

1 

3 

3 

Cutting  with  intent     . 

0 

6 

2 

13 

10 

10 

6 

Carnally  knowing       . 

0 

6 

2 

3 

0 

0 

0 

Bestiality  . 

0 

3 

0 

0 

1 

0 

0 

Highway  robbery 

6 

8 

9 

2 

13- 

4 

0 

Bushranging  and  ab- 

sconding 

5 

4 

20 

20 

0 

3 

0 

Burglary    . 

'^ 

38 

6 

26 

35 

25 

15 

Assault  and  misdemean- 

our        • 

9 

20 

40 

27 

22 

21 

27 

Total     .  .     . 

50 

94 

79 

103 

82 

66 

51 

Convicted     of     offences 

.  against  property  with- 

out violence  :— 

Arson 

0 

1 

0 

1 

0 

0 

0 

Forgery      . 

0 

2 

3 

C 

14 

li 

Cattle  and  horse  stealing 

11 

2 

.     4 

18 

16 

14 

Sheep-stealing     • 

'I 

6 

10 

12 

iO 

H 

Perjury      . 

1 

9 

1 

0 

i\ 

Libel  and  contempt    . 

0 

0 

1 

1 

0 

a 

Embezzlement   . 

0 

3 

16 

11 

9 

/ 

Pelony 

16 

9 

6 

3 

19 

14 

S3 

Receiving  stolen  goods 

10 

11 

23 

19 

20 

39 

41 

Larceny  and  theft 

B9 

115 

1€0 

142 

192 

236 

9J 

Total    . 

143 

150 

208 

IM 

280 

398 

20G 

Gmnd  total   . 

193 

244 

887 

297 

362 

464 

257 

Sentences     and    execu- 

tions:— 

Sentenced  to  death     . 

40 

66 

31 

83 

88 

11 

51 

Executed   . 

19 

30 

4 

13 

12 

12 

Transported        • 

130 

131 

159 

171 

913 

SOS 

151 

Proportion    of    offences 

committed    with    vio- 

lence to  those  without 
Proimrtion  of  offenders  to 

1:3 

1:U 

l:2i 

1:2 

l:3* 

li6 

1:4 

poptilation 

1:105 

MOOi^ 

1:94* 

1.98 

1*95 

l:8U 

1:156 

On  the  above  returns  the  Transportation  Committee  in 
their  Report  remark  :  *  They  show  that,  in  proportion  to 
the  respective  population  of  the  two  countries,  the  num- 
ber of  convictions  for  highway  robbery  (including  bush- 
ranging)  in  New  South  Wales,  exceeds  the  total  number 
of  convictions  *for  all  offences  in  England ;  that  rape.s 
murders,  and  attempts  at  murders  are  as  common  in  the 
former,  as  petty  larcenies  in  the  latter  country.  In  short, 
in  order  to  give  an  idea  of  the  amount  of  crime  in  New 
South  Wales,  let  it  be  supposed  that  the  17,000  offenders 
who  last  year  (1837)  were  tried  and  convicted  in  this 
country  for  various  offences  before  the  several  courts  of 
assize  and  quarter-sessions,  had  all  of  them  been  condemned 
for  capital  crimes ;  that  7000  of  them  had'  been  executed, 
and  the  remainder  transported  for  life ;  that — including  in 
this  remark  the  returns  Irom  Van  Diemen's  Land  also—in 
addition,  120,000  other  offenders  had  been  convicted  of  the 
minor  offences  of  forgery,  sheep-stealing,  and  the  like, 
then,  in  proportion  to  their  respective  populations,  the 
state  of  crime  and  punishment  in  England  and  Australian 
colonies  would  have  been  precisely  the  same.' 

The  convictions  however  in  New  South  Wales,  it  would 
appear,  fall  short  even  more  than  usually  of  the  number  of 
crimes  committed.  Judge  Burton,  in  a  charge  to  the  grand 
jury  of  Sydney,  which  is  frequently  adverted  to  in  the 
Transportation  Report,  after  describing  *  the  crimes  of  vio- 
lence, the  murders,  the  manslaughters  and  drunken  revels, 
the  perjuries,  the  false  witnesses  from  motives  of  revenge 
or  reward,  which  in  the  proceedings  before  him  had 
been  brought  to  light ;'  after  mentioning  *  the  mass  of  of- 
fences which  were  summarily  disposed  of  by  the  magis- 
trates, and  at  the  several  police-offices  throughout  the 
colony,'  spoke  of  *the  numerous  undiscovered  crimes, 
which  every  man  who  heard  him,  or  to  whom  the  report  of 
his  words  should  come,  would  at  once  admit  to  have 
occurred  within  his  own  circle  of  knowledge,'  and  added 
that  'the  picture  presented  to  men's  minds  would  be  one 
of  the  most  painful  reflection ;  it  would  appear  to  one 
who  could  look  down  upon  that  community  as  if  the  main 
business  of  them  all  were  the  commission  of  crime  and 
the  punishment  of  it ;   as  if  the  whole  colony  were  in 
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motion  towards  the  several  courts  of  justice/  {Transporta-' 
tion  Report^  p.  27.) 

Road'Parhes  and  Chain-Gangs. — Road-parties,  chain- 
gangs,  and  penal  settlements  have  been  mentioned  among 
the  punishments  to  which  a  refractory  or  offending  con- 
vict is  liable.  The  two  first  embrace  the  punishment  of 
hard  labour  on  public  roads,  in  breaking  stones  and  the 
like ;  the  chain-gang  being  distinguished  by  the  additional 
severity  of  a  more  degrading  dress,  heavy  chains  on  the 
legs,  and  the  superintendence  of  armed  soldiers  instead  of 
convict  overseers.  The  stations  at  which  the  convicts  in 
road  and  chain  gangs  are  kept  are  removable  according 
to  the  public  wants:  they  are  therefore  rudely  con- 
structed m  every  particular,  generally  consisting  of  so 
many  huts,  little  better  than  the  commonest  description  of 
cow-houses,  each  of  which  is  adapted  to  the  reception  of 
thirty  men,  more  or  less.  The  convicts  are  locked  up  in 
these  places  at  night  with  some  rough  covering  for  their 
bedding.  In  the  morning  they  are  brought  out  under  in- 
spection, hear  the  reading  of  a  chapter  or  the  prayers  of 
the  Church  of  England,  and  then  proceed  to  work,  which 
is  interrupted  at  stated  hours,  when  they  receive  their 
meals.  Sir  Richard  Bourke,  late  governor  of  New  South 
^ Vales,  in  his  evidence  before  the  Transportation  Com- 
mittee, represented  the  condition  of  some  of  the  convicts 
in  chain-gangs  as  one  of  peculiarly  great  privation^ and 
unhappiness;  the  men  bemg  'locked  up  from  sunset  to 
sunrise  in  caravans  or  boxes  holding  from  twenty  to  twenty- 
eight  men,  but  in  which  the  whole  number  can  neither 
stand  upright  nor  sit  down  at  the  same  time  (except  with 
their  legs  at  right-angles  to  their  bodies),  and  which,  in 
some  instances,  do  not  allow  more  than  eighteen  inches  in 
width  for  each  individual  to  lie  down  upon  on  the  bare 
boards.'  This  feature  of  a  barbarous  system  has  however 
been  discontinued  for  some  years. 

The  Transportation  Committee  thus  summarily  describe 
the  evidence  on  these  portions  of  the  convict  system : — 
*  Every  one  of  the  witnesses  spoke  in  the  strongest  terms 
of  the  disorders,  crimes,  and  demoralization  which  were 
occasioned  by  the  road-parties.'  *  All  are  ultimately  de- 
graded and  demoralised  Dy  associating  together.' 

Penal  Settlements, — Penal  settlements  are  designed  for 
the  punishment  of  criminals  convicted  of  very  grave  of- 
fences in  the  penal  colonies,  and  of  criminals  who  ai'e  spe- 
cified in  the  instructions  of  the  secretary  of  state  forwarded 
to  the  governors  of  the  colonies  with  every  transport  ves- 
sel. In  connection  with  New  South  Wales,  the  penal 
settlement  is  Norfolk  Island:  in  connection  with  Van 
Diemen's  Land,  there  was  formerly  Macquarie  Harbour ; 
at  present  there  is  Port  Arthur. 

Macquarie  Harbour  is  a  large  bay  situated  on  the  west- 
em  coast  of  VanDiemen^s  Land.  There  are  several  small 
islands  scattered  about  the  bay,  two  of  which  were  occu- 
pied as  penal  settlements ;  one  as  a  place  of  burial,  and 
another  as  a  garden.  A  small  rock  was  used  as  a  place 
of  punishment  for  the  refractory  convicts  to  be  sent  to  at 
night.  This  was  considered  as  a  minor  description  of 
punishment,  but  according  to  the  testimony  of  the  surgeon 
who  was  employed  at  Macouarie  Harbour,  it  was  veiy 
severe  indeed ;  because  it  seldom  happened  that  an  indivi- 
dual could  land  upon  the  rock  w:ithout  getting  wet,  and  the 
result  was  that  he  was  obliged  either  to  sleep  in  his  wet 
clothes,  or  without  any  clothing ;  ^e  greater  part  slept  in 
their  clothes,  nine-tenths  having  on  heavy  irons :  fire  was 
not  allowed  after  eight  at  night,  and  the  prisoners  did  not 
reach  the  rock  till  between  six  and  seven.  Another  kind 
of  punishment  was  stopping  the  allowance  of  meat ;  and 
a  third  was  placing  them  in  the  chain-gang  to  work  in 
heavy  irons,  and  to  work  in  water  carrying  stones  or  div- 
ing for  them.  The  last  description  of  punishment  was 
flagellation  with  a  cat-o'-nine-tails,  of  double-twist  whip- 
cord, and  nine-knotted.  Executions  were  common,  and 
were  generally  performed  in  the  presence  of  the  assembled 
convicts,  under  the  impression  that  such  spectacles  would 
overawe  them  and  repress  crime. 

From  an  oflScial  return  it  appears  that  out  of  116  men 
who  absconded  from  Macquarie  Harbour,  75  are  supposed 
to  have  perished  in  the  woods,  1  was  hanged  for  murder- 
ing and  eating  his  companions,  6  of  whom  were  eaten ;  24 
escaped,  13  were  hanged  for  bush-ranging,*  and  2  for 

*  '  Bath-ranging,*  ranning  away  and  liring  by  depredations  upon  the  aet- 


murder :  making  a  total  of  101  out  of  116  who  came  to  nn 
untimely  fate.  (Evidence  of  Mr.  Bames,  Transportation 
Becort,  1838.) 

Macquarie  Harbour  was  entirely  abandoned  in  1^34,  in 
favour  of  the  present  penal  settlement  connected  with  Van 
Diemen's  Land,  Port  Arthur,  of  which  the  foundation  was 
laid  in  1830.  Port  Arthur  is  admirably  fitted  by  geo- 
graphical position  for  the  purposes  to  winch  it  is  devoted. 
It  has  no  communication  with  the  rest  of  Van  Diemen's 
Land,  except  by  a  narrow  neck  about  450  yards  wide, 
which  is  guarded  by  military,  and  by  a  line  of  dogs 
chained  to  lamp-posts ;  the  dogs  are  fed  on  raw  flesh,  and 
so  trained  that  tne  very  slightest  noise  by  night  or  day 
instantly  alarms  them.  The  convicts  at  Port  Arthur  are 
emi)loyed  with  chains  on  their  legs,  in  felling  timber  and 
sawing  it,  in  working  in  coal-lnines,  and  in  diflferent 
mechanical  trades.  They  are  classified  according  to  Uieir 
description,  as  '  gentlemen'  convicts,  to  the  heinousness  of 
their  oiFences,  and  their  conduct '  while  enduring  their 
sentences.  The  editor  of  the  *  Van  Diemen's  Land 
Almanack,'  in  an  account  of  a  visit  to  this  settlement  in 
1836,  mentions  as  '  one  of  the  most  severe  duties  the 
prisoner  is  put  to  perform,  the  carrying  of  large  logs  from 
the  interior  and  almost  impassable  parts  of  Uie  woods  to 
the  beach,  and  again  landing  and  .transporting  them 
through  the  water  to  the  dry  ground  and  dock-yard.  .  .  . 
Self-preservation  compels  every  one  to  do  his  best  to  sup- 
port the  immense  weight,  which,  notwithstanding,  he  must 
be  strongly  impressed  within  himself  would  crush  him  at 
once  to  death,  whatever  his  efforts  might  be,  unless  his 
companions  in  like  manner  did  their  part.' 

There  is  an  establishment  for  boys  at  Port  Arthur,  the 
mode  of  discipline  in  respect  to  whom  is  as  follows : — 
They  rise  every  morning  at  five  o'clock,  and  having  stowed 
away  their  bedding,  assemble  for  worship,  after  which 
they  are  inspected  as  to  personal  cleanliness,  previous  to 
breakfast,  which  takes  place  at  seven  o'clock ;  after  break- 
fast they  disperse  for  recreation,  and  at  eight*  begin  the 
daily  labours;  at  twelve  they  axe  again  inspected,  as 
before,  previous  to  dinner ;  labour  is  suspended  until  half- 
past  two,  at  which  hour  they  resume  it,  and  continue  at 
work  till  five  o'clock,  when  they  sup.  At  a  quarter  past 
six  they  muster  for  school,  which  continues  one  hour,  and 
the  engagements  of  the  day  are  closed  by  singing  a  hymn, 
the  reeling  of  scripture,  and  prayer.  On  Saturday  after- 
noon no  work  is  performed,  except  by  such  as  have  mis- 
conducted themselves  during  the  week.  On  Sunday  they 
rise  as  usual,  attend  morning  prayers,  and  at  nine  o'clock 
clean  linen  and  soap  are  issued  to  them  for  the  week ;  at 
half-past  ten  they  congregate  for  divine  service,  and  the 
rest  of  the  day  is  spent  chiefly  in  receiving  religious 
education.  The  school  education  ^iven  to  the  convict 
boys  is  confined  to  plain  reading,  wnting,  and  the  simple 
rules  of  arithmetic.  The  trades  they  are  taught  are  such 
as  are  most  likely  to  be  useM  to  them  in  a  new  country,  and 
are  the  trades  of  boot  and  ftioe  makers,  carpenters,  black- 
smiths, nailers,  tailora,  coopers,  bakers,  kitchen-gardeners, 
and  sawyers,  book-binding,  and  turning  in  the  different 
branches.  The  boys  on  their  arrival  are  employed  in 
what  is  termed  the  *  labouring-gang,'  breaking  up  new 
pound,  cultivating  the  government  garden,  carrying  sawn 
timber  fix)m  the  pits  for  use  and  shipment,  making  roads, 
felling,  cross-cutting,  and  splitting  timber  for  firewood  for 
the  use  of  the  establishment,  carrying  the  same,  washing 
and  cooking,  and  all  duties  connected  with  their  own 
wants  and  attendance.  The  boys  are  allowed  to  amuse 
themselves  in  any  innocent  manner  within  the  prescribed 
bounds  at  any  of  their  leisure  intervals.  The  most  trivial 
crime  or  irregularity  is  not  permitted  to  pass  without  some 
punishment  proportioned  to  its  nature.  The  punishments 
are  various :  first,  confinement  to  the  muster-ground  during 
cessation  from  labour,  where  no  amusement  is  allowed ; 
the  next  punishment  in  severity  is  confinement  in  a 
separate  cell,  the  monotony  of  which  is  not  relieved  by 
employment  except  at  stated  times,  when  the  prisoner  is 
liberated  to  attend  school  ;  the  third  punishment  is  con- 
finement in  a  cell  on  bread  and  water,  the  allowance  of 
bread  not  exceeding  one  pound  per  diem.  The  last  mode 
of  punishment,  which  is  inflicted  in  cases  of  determined 
violation  of  the  regulations,  is  flogging  on  the  breech. 
Since  the  30th  June,  1837,  the  nature  of  the  discipline 
at  Point  Puer  (as  the  boys'  establishment  at  Port  Arthur  is 
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called)  has  not  undergone  any  change.    No  regular  re- 
ports are  published  by  government. 

TTie  foregoing  details  are  taken  nearly  verbatim  iVom  a 
report  of  the  Commandant  of  Port  Arthur  to  the  govern- 
ment of  Van  Diemen's  Land.  It  is  to  be  observed  that 
the  settlement  is  not  open  to  general  inspection,  so  that 
it  is  difficult  to  obtain  an  unprejudiced  view  of  the  opera- 
tion of  the  system  pursued  there.  It  does  appear  how- 
ever from  evidence  before  the  Transportation  Committee, 
and  from  statistical  returns,  that  many  of  the  boys  punished 
there,  on  their  liberation  become  obnoxious  to  punishment 
again. 

The  discipline  of  the  adult  criminals  at  Port  Arthur  is 
excessively  degrading ;  it  hardens  the  convicts,  and  the 
most  horrid  acts  of  despair  have  been  its  fruits.  The 
writer  in  the  *  Van  Diemen's  Land  Almanack,*  quoted 
above,  remarks  that  •  the  desperation  to  which  some  of 
these  wretched  men  sometimes  sink  is  truly  appalling. 
Several  instances  are  on  record  (he  continues)  of  men 
committing  the  most  barbarous  murders  in  open  sight  of 
their  companions  and  superiors,  with  no  other  intention 
than  to  be  aiTested,  sent  up  to  Hobart  Town,  tried,  con- 
victed, and  executed.'  The  chief  police  magistrate  of 
Van  Diemen's  Land  says  that  a  convict  is  sure  to  return 
from  Port  Arthur  more  vicious  and  more  hardened  in 
guilt  than  he  was  before.  {Despatch  on  the  Convict  Sys- 
tern  of  Van  Diemen's  Land,  ordered  to  be  printed  April 
26/A,  1838.)  That  officer  defends  the  system  pursued  there 
only  as  a  means  of  deterring.  Sir  George  Arthur,  late 
Governor  of  Van  Diemen's  Land,  savs  that  the  moment  a 
convict  is  released  from  that  settlement,  he  falls  again 
into  crime  on  the  slightest  temptation.  {Evidence^  q.  4321, 
Tratuportation  Report,  1837.) 

Including  270  boys  from  10  to  18  years  of  age,  in  1836, 
there  were  1181  prisoners  at  Port  Arthur ;  28iB  prisoners 
had  been  sent  from  the  settlement  during  the  previous 
year,  and  466  had  been  received — 45  for  the  second  time. 
Since  1836  the  accommodations  at  Port  Arthur  have  been 
increased,  and  the  number  of  convicts  also. 

Norfolk  Island  is  described  as  one  of  the  loveliest  spots 
in  the  southern  hemisphere.  It  is  remote  from  any  land, 
and  inaccessible  excepting  at  two  points,  where  at  par- 
ticular seasons  a  landing  for  passengers  can  only  be 
effected  by  means  of  boats.  The  island  is  about  twenty- 
one  miles  in  circumference,  of  volcanic  origin,  and  *  con- 
sists of  a  series  of  loills  and  valleys,  curiously  interfolded, 
the  ^reen  ridges  rising  one  above  another,  until  they  reach 
the  snaggy  sides  and  crowning  summit  of  Mount  Pitt,  at 
the  heiffht  of  3000  feet  above  the  level  of  the  sea.  The 
establi^ment  consists  of  a  capacious  quadrangle  of  build- 
ings for  the  prisoners,  the  military  barracks,  and  a  series 
of  offices  in  two  ranges.  A  little  farther  beyond,*  con- 
tinues the  writer,  whose  rather  poetical  description,  for 
want  of  any  other,  we  are  obliged  to  quote,  *  on  a  g^reen 
mount  of  nature's  beautiful  making,  nses  the  mansion  of 
the  commandant,  with  its  baiTcd  windows,  defensive 
cannon,  and  pacing  sentry.  Straying  some  distance  along 
a  footpath  we  come  upon  the  cemetery,  closed  in  on  three 
sides  by  close,  thick,  melancholy  groves  of  the  tear- 
dropping  man  cluneal,  whilst  the  fourth  is  open  to  the 
restless  sea.  The  graves  are  numerous  and  recent,  most 
of  the  tenants  having  reached,  by  an  untimely  end,  the 
abode  to  which  they  now  contribute  their  hapless  remains 
and  hapless  story.  I  have  myself  witnessed  fifteen 
descents  into  those  houses  of  mortality,  and  in  every  one 
lies  a  hand  of  blood.  Their  lives  were  brief,  and  as  agi- 
tated and  restless  as  the  waves  which  now  break  at  their 
feet,  and  whose  dying  sound  is  their  only  requiem.  The 
severity  of  the  discipline  which  has  been  pursued  at  Norfolk 
Island  has  varied  with  tlie  character  and  feelings  of  com- 
mandants, who  are  usually  intrusted  witli  a  limited  discre- 
tion ;  but  its  main  features  in  detail  have  been  the  same  as 
those  of  the  system  pursued  at  Macquarie  Harbour  and 
Port  Arthur — a  system  of  hard  labour  and  degrading 
punishment.  Many  instances  are  known  of  capital  crimes 
Having  been  committed  at  Norfolk  Island  for  the  sake  of 
release  firom  its  severities  even  by  the  sacrifice  of  life.  In 
reply  to  a  question  put  by  the  Transportation  Committee, 
tlie  chief  justice  of  New  South  Wales  said,  that  he  would 
not  hesitate  to  prefer  death,  under  any  form  that  it  could 
be  presented  to  him,  rather  than  such  a  state  of  endurance  I 
as  that  of  the  convict  transported  to  that  island,'    Dr.  | 


Ullathome,  a  Roman  Catholic  priest,  who  was  sent  from 
Sydney  to  perform  the  last  services  of  religion  to  a  number 
01  men  under  sentence  of  death  for  mutiny  at  Norfolk 
Island,  and  who  was  likewise  entrusted  with  the  office  of 
informing  eleven  of  the  condemned  of  their  reprieve,  has 
thus  described  his  meeting  with  the  objects  of  a  mission  so 
remarkable : — *  I  said  a  few  words  to  induce  them  to 
resi^ation,  and  then  sitated  the  names  of  those  who  were 
to  die ;  and  it  is  a  remarkable  fact  that  as  I  mentioned 
the  names  of  those  men  who  were  to  die,  they  one  after 
another  dropped  on  their  knees  and  thanked  God  that  they 
were  to  be  delivered  from  that  horrible  place,  whilst  the 
others  remained  standing  mute  and  weeping.  It  was  the 
most  horrible  scene  I  ever  witnessed.  Those  who  were 
condemned  to  death  appeared  to  be  rejoiced.'  (q.  267-8, 
Evidence,  Transportation  Report,  1838.) 

Of  the  depravity  at  Norfolk  Island,  Judge  Burton  (of 
the  New  South  Wales  bench)  has  given  this  striking  testi- 
mony, that  *  it  wrung  his  heart  and  drew  tears  from  his 
eyes,  when  a  (Norfolk  Island)  convict  brought  before  him 
for  sentence  observed,  "  Let  a  man  be  what  he  will  when 
he  comes  here,  he  is  soon  as  bad  as  the  rest :  a  man's  heart 
is  taken  from  him,  and  there  is  given  to  him  the  heart  of  a 
beast." '  And  Dr.  Ullathome,  to  the  same  effect,  expressed 
himself,  before  the  Transportation  Committee,  to  have  been 
very  much  struck  by  the  peculiar  language  used  by  the 
convicts  at  Norfolk  Island.  *  When  a  prisoner  (he  said  i 
has  been  conversing  with  me  respecting  another  individual, 
he  has  designated  nim  as  a  good  man.  I  suspected  that 
he  did  not  mean  what  he  said ;  and  on  asking  an  explana- 
tion, he  has  apologised,  and  said  that  it  was  the  habitual 
language  of  the  place ;  and'  that  a  bad  man  was  called  a 
ffood  man,  and  that  a  man  who  was  ready  to  perform  his 
duty  was  generally  called  a  bad  man.  There  was  quite  a 
vocabulary  of  terms  of  that  kind,  which  seemed  to  have 
been  invented  to  adapt  themselves  to  the  complete  sub- 
version of  the  human  heart.'  *  The  outward  appearance 
of  the  great  body  of  the  convicts,'  he  added, '  was  ver)' 
shocking,  exhibiting  the  hard  and  fixed  traces  of  crime 
upon  their  countenances.'     {Transportation  Report. y 

The  number  of  convicts  at  Norfolk  Island  during  the 
period  to  which  the  foregoing  accounts  refer  varied  from 
two  hundred  to  a  thousand,  all,  as  at  the  penal  settlements 
of  Macquarie  Harbour  and  Port  Arthur,  being  male. 

Expenses  of  Transportation, — Up  to  the  year  1836, 
100,000  convicts  had  oeen  transported  from  this  count rj' 
to  the  Australian  penal  colonies,  of  whom -13,000  were 
women.  The  following  estimate  of  the  sums  expended  on 
account  of  those  colomes  falls  short  of  the  true  amount : — 

Cost  of  the  transport  of  convicts  .     ,     .  £2,729,790 
Disbursements  for  general,  convict,  and 

colonial  services 4,001,581 

Military  expenditure 1,632,302 

Ordnance 29,846 

Total  fipom  1786  to  31st  March,  1837,       8,483,519 
Deduct  for  premium  on  bills,  coins,  &c.,         507,195 

7,976,324 

Tlie  conveyance  of  each  convict  has  thus  cost  about 
28/.,  and  tlie  various  expenses  of  residence  and  punishment 
have  been  at  least  5^.  a  head,  making  in  all  more  than 
82/.  a  head.  The  expense  entailed  upon  this  countiy  by 
the  penal  colonies  has  been,  on  the  average  since  their 
commencement,  156,398/.  a  year;  but  at  present  the 
annual  expenditure  is  more  than  treble  that  amount,  and 
is  rapidly  increasing. 

The  following  was  the  expenditure  of  this  country  on 
account  of  New  South  Wales  and  Van  Diemen's  Land  in 
the  year  1836-7  :— 


New  South  Wales. 

Ordinances  of  the  army     . 
Commissariat  .         .         .         •         , 
Ordnance         ..... 

Navy 

Extraordinaries  of  the  army 
Special  disbursements  on  account  of 
convicts 


£46,801 
3,450 

12,014 
4,641 

55,625 

127,949 
£250,480 
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Van  Diemen*s  Land, 

Ordinances  of  the  army     .         .         •  £16,354 

Commissariat  •         •         •         •        •  2,069 

Ordnance 11,625 

Navy       ......  515 

£:!fctraordinarie8  of  the  army      .        .  20,867 
Special  disbursements  on  account  of 

convicts       .....  113,083 

164,50* 

Transport  of  convicts        •        .         .        73,030 

Total  expenditure  for  the  year  1836-7.    £488,013 
{Transportation  Report.) 

In  addition  to  this  sum,  the  colonial  expenditure  on  ac- 
count of  the  administration  of  justice,  gaols,  and  police 
was  90,000/.,  an  amount  nine  times  as  ^reat  in  proportion 
to  the  population  as  that  of  the  Umted  Kingdom  for 
similar  purposes.    (Sir  William  Molesworth.) 

In  1837  a  committee  of  the  House  of  Commons  was  ap- 
pointed to  inquire  into  the  subject  of  transportation,  and 
to  suggest  improvements.  The  labours  of  that  committee 
have  been  followed  by  some  changes,  and  there  is  a  pro- 
spect of  still  greater. 

New  System  of  Convict  Management  in  the  Australian 
Colonies, — ^At  Norfolk  Island  a  system  of  a  novel  character 
is  in  operation,  under  the  superintendence  of  its  author,  Capt. 
Maconochie ;  and  in  Van  Diemen's  Land  a  ystem  based 
on  some  of  the  principles  of  that  of  Capt.  Maconochie, 
and  embracing  also  some  of  its  details,  is  now  in  process 
of  adoption. 

Capt.  Maconochie  conceives  that  the  fundamental  error 
which  characterises  the  usual  modes  of  convict  discipline 
is  the  non-separation  of  the  processes  of  punishment  and 
reform.  He  proposes  that  they  should  be  distinctly  con- 
templated and  distinctly  pursued.  By  the  word  punish- 
ment he  does  not  mean  vindictive  or  exemplary  infliction, 
but  the  sobering  of  the  convict's  mind,  so  as  to  fit  it  to 
derivfe  benefit  from  the  moral  influences  which  he  would 
bring  to  bear  upon  it.  Thus,  it  should  not  (he  says)  be 
degrading :  it  should  be  in  seclusion  from  the  gaze  of  the 
free  population  altogether,  at  stations  which  he  would  have 
so  constructed  as  to  be  removable  at  will,  according  as  the 
scope  or  demand  for  useful  labour,  or  other  circumstances 
should  suggest.  The  process  should  consist  of  hard 
labour  (enforced,  if  necessary,  by  physical  means),  with 
instruction,  moral,  religious,  mechanical,  and  agricultural, 
so  as  to  fit  the  prisoners  for  constituting  afterwards  a  good 
rural  population.  This  state  of  discipline  might,  or  might 
not,  according  to  the  author's  plan,  embrace  a  period  of 
separate  confinement';  but  it  must  embrace  a  period  of 
social  discipline. 

The  reformatory  or  probationary  process  Capt.  Macono- 
chie recommends  should  be  regulated  by  the  use  of  moral 
influence.  The  prisoners  should  be  brought  from  the 
punishment  stations  to  this  stage  of  their  discipline  in 
parties  of  six  (more  or  less),  who  should  choose  eacn  other, 
and  agree  to  run  the  chances  of  their  probation  together. 
Thus,  after  a  man  has  completed  the  period  during  which, 
according  to  his  original  sentence,  he  must  remain  under 
direct  punishment  (physical  restraint),  he  must  remain 
indefinitely  longer,  until  he  can  persuade  other  five  men 
similarly  circumstanced  so  far  to  believe  in  his  good 
intentions  as  to  be  willing  to  connect  their  own  fate  in  pro- 
bation with  his,  and  to  nse  or  fall,  as  afterwards  explained, 
according  to  his  and  their  own  conduct  jointly.  It  is  con- 
tended that  the  necessity  which  will  thus  be  imposed  on 
all,  even  in  their  first  stage,  to  cultivate  the  gooa  opinion 
of  their  fellows,  will  of  itself  produce  a  good  moral  effect, 
and  advantageously  prepare  tnem  for  their  further  trials : 
for  it  will  give  a  value  to  the  social  virtues,  usually  ex- 
cluded from  the  receptacles  of  criminals ;  and  will  prevent 
favour  or  hypocrisy  from  deriving  undue  advantages. 
These  parties,  when  entered  on  their  probation,  it  is  pro- 
posed should  be  reckoned  with  every  evening  by  the 
superintendent  under  whom  they  may  be  employed  m  the 
government  works,  and  should  receive  marks  to  their 
credit  or  discredit,  according  to  their  conduct.  If  they 
have  been  orderly,  obedient,  sober,  zealous,  attentive, 
active,  industrious,  cleanly  in  their  persons  and  rooms,  civil, 
temperate  under   provocation  (should  such  have  been 


offered  to  them),  punctual  in  their  attendance  (at  prayers, 
school,  work,  &c.),  or  have  in  any  other  way  cfeserved 
commendation,  they  should  be  gainers  accordingly ;  and 
if,  on  the  other  hand,  any  one  deserves  censure,  his  party 
should  in  proportion  suffer.  The  stations,  it  is  recom- 
mended, should  resemble  common  life  in  their  different 
arrangements : — *  I  would  not  (says  Capt.  Maconochie) 
confide  the  good  conduct  of  those  who,  from  their  position, 
must  be  considered  short-sighted  in  their  views  of  perma- 
nent advantage,  solely  to  the  support  of  distant  induce- 
ments ;  but,  for  their  benefit,  I  would  make  the  marks  a 
mere  current  coin,  ...  I  would  open  stores  at  each 
station,  at  which  supplies  of  every  kind,  even  spirits,  could 
be  obtained  in  exchange  for  marks  as  registered  in  the 
superintendent's  book,  but  for  no  other  consideration. 
I  would  thus  obtain  a  strong,  immediate,  as  well  as  distant 
stimulant ;  a  strong  deterrent  from  evil ;  a  means  of  paying 
wages  and  imposing  fines  which  could  not  be  itself  stolen 
or  clandestinely  transferred  ;  a  means  also  by  which  indul- 
gence could  be  legitimately  obtained ;  yet  a  strong  remain- 
ing interest  in  each  of  the  parties  to  exercise  economy  and 
self-denial ;  for  only  the  residue  (fixed  in  amount)  of  their 
marks,  after  paying  for  these  gratifications  and  the  ordi- 
nary expenses  of  living,  would  go  to  purchase  their  libera- 
tion. Every  one  would  think  ne  enjoyed  full  freedom  of 
will,  yet  every  one  would  be  under  the  almost  absolute 
control  of  ipapulses  common  to  all,  vet  pereonal  to  each, 
and  which  could  not  fail  therefore  of  generating  an  esprit 
de  corps  productive  of  harmonious  effect.'  The  next  step 
contemplated  in  the  progress  of  the  convict  to  complete 
liberty  is  a  *  ticket-of-leave,'  unclogged  however  by  the 
restrictions  imposed  under  the  old  system  on  the  holder 
(such  as  attending  musters,  proceeding  in  a  body  to  church, 
&c.),  and  not  liable  to  forfeiture  but  by  a  sentence  solemn 
and  judicial.  (Australiana,  or  Thoughts  on  Convict 
Management,  by  Capt.  Maconochie,  London,  1838.) 

The  Social  System  of  convict  management  (the  desig- 
nation which,  m  antithesis  as  it  were  to  the  separate  sys- 
tem, Capt.  Maconochie  gives  to  his  plan^  has  been  in 
operation  for  the  last  two  or  three  years  at  Norfolk  Island, 
wnither  all  male  convicts  destinea  for  New  South  Wales 
are  in  the  first  instance  now  sent.  No  reports  on  the 
operation  of  this  gi'eat  change  have  yet  been  published 
by  the  government  at  home,  and  any  other  accounts  would 
be  unsatisfactory. 

The  new  system  in  progress  of  adoption  in  Van  Diemen's 
Land  is  termed  a  Probation  System,  and  the  object  to  be 
held  in  constant  view  is  to  teach  the  convicts  habitually  to 
regard  whatever  degree  of  labour  and  coercion  they  may 
be  subjected  to  as  the  desert  and  consequence  of  guilt. 
The  discipline  is  therefore  to  be  rigorous ;  out  at  the  same 
time  tempered  with  judicious  advice  and  moral  and  reli- 
gious instruction.  A  principle  to  be  invariably  acted  upon 
is,  that  the  character  and  conduct  of  the  convicts,  and  not 
their  ingenuity  alone,  are  to  determine  the  kind  of  labour 
to  be  afiotted  to  them ;  those  who  manifest  a  bad  or  rest- 
less disposition  being  always  employed  upon  that  which  is 
most  irksome.  No  convict  is  to  nave  power  or  control 
over  another,  or  to  be  employed  in  any  permanent  situa- 
tion of  ease  or  trust.  Cleaning  wards,  sweeping  barracks, 
cooking,  watching,  &c.  must  be  performed  by  the  convicts 
as  duties  generally ;  such  alone  being  exempted  from  these 
duties  as  are  under  temporary  increased  punishment.  In- 
dulgences of  any  kind  are  prohibited,  such  as  tobacco  and 
spirits. 

The  magistrates  appointed  to  visit  the  probationary 
parties  are  eiijoined  to  study  the  temper  and  disposition  of 
the  men  to  be  punished ;  for  it  is  obvious  that  the  same 
description  of  punishment  inflicted  upon  men  of  different 
dispositions  and  understandings  will  not  be  of  equal  effect. 
In  general,  recommendations  of  short  extensions  of  pro- 
bation are  pointed  out  as  the  best  mode  of  punishment, 
excepting  in  cases  of  serious  crime.  In  the  case  of  of- 
fenders brought  before  them  for  sentence,  the  magistrate 
is  desired  to  explain  calmly  and  patiently  the  grounds  upon 
which  sentence  is  passed,  and  to  point  out  the  folly  of  a 
continuance  in  ill-conduct.  Monthly  reports  are  required 
from  each  visiting  magistrate  on  the  general  state  of  the 
gangs  under  his  magisterial  care,  containing  any  sugges- 
tions which  may  strike  him  as  likely  to  improve  their  dis- 
cipline and  conduct. 

Upon  the  superintendent  devolves  the  whole  respon- 
sibihty  of  the  aiscipliae  and  managOQient  of  the  gangs. 
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They  are  charged  with  the  safe  custody  of  the  convicts  and 
with  the  control  of  the  assistant-superintendents.  He  is 
to  see  that  the  convicts  go  to  their  beds  and  rise  at  the 
proper  hours ;  that  they  are  clean  in  their  persons ;  and 
that  they  are  marched  off  to  their  places  of  labour  at  the 
regulated  hours,  each  class  with  its  own  assistants ;  and 
that  they  are  marched  back  to  the  station  after  their  daily 
labour  is  over,  in  the  same  manner.  The  superintendent 
and  his  assbtants  are  constantly  to  mix  with  the  gangs 
whilst  at  labour,  as  well  as  in  their  quarters ;  thev  are  re- 
quired to  check  every  kind  of  irregularity,  whether  in 
speech  or  manner ;  to  advise  and  remonstrate  with  the  dis- 
obedient, and  to  act  as  monitors  generally  to  the  convicts 
under  their  charge.  It  is  only  when  these  means  fail  that 
they  are  to  bring  the  disobedient  before  the  visiting  ma- 
gistrate. The  superintendent  is  to  see  the  rations  dis- 
tributed, to  inspect  the  huts  and  places  of  confinement, 
paying  great  attention  to  ventilation,  and  observing  that 
the  separation-boards  between  the  different  berths  are  fre- 
quently removed  ;  to  inspect  the  bedding  at  least  once  in 
every  week,  or  to  have  it  aired.  He  is  not  to  allow  any- 
thing like  reproachful  or  harsh  language  to  be  used  by  any 
person  in  authority ;  and  he  is  to  take  care  that  com- 
munication by  unauthorized  persons  with  the  convicts  is 
prevented. 

The  gangs  are  to  consist  of  from  two  hundred  and  fifty 
to  three  hundred  men,  and  to  be  divided  into  three  classes. 
The  classes  are  to  be  subdivided  into  other  classes,  and 
these  into  messes  of  ten  men  each.  The  third  class  is  to 
be  subjected  to  the  separate  sjrstem  of  confinement :  the 
second  is  to  be  hutted  m  rooms  containing  ten  men  each : 
the  first  class  is  to  be  composed  of  those  convicts  whose 
term  of  probation  will  soonest  terminate,  and  will  be  distri- 
buted in  huts  containing  twenty  men  each. 

The. different  classes  of  convicts  are  never  to  be  mixed 
either  at  labour  or  elsewhere. 

The  superintendent  is  to  muster  and  inspect  the  con- 
victs immediately  before  they  commence  work,  and  after- 
wards to  read  prayers.  Books  are  to  be  circulated  among 
the  men  for  their  perusal  on  Saturday  and  Sunday  (on 
which  day  service  is  to  be  twice  perfonned) ;  and  upon 
days  on  which  the  usual  labour  cannot  be  performed 
owing  to  the  state  of  the  weather,  as  well  as  on  Saturday 
.afternoon,  such  convicts  as  are  dedrous  of  obtaining  in- 
struction in  reading  will  be  allowed  to  attend  in  a  hut  for 
that  purpose. 

Perfect  silence  is  to  be  kept  at  the  musters,  but  it  does 
not  form  part  of  the  punishment  to  be  enforced  when  at 
labour.  The  hours  of  labour  will  vary  with  the  seasons ; 
in  the  months  of  November,  December,  January,  and 
February,  being  from  half-paaj;  five  a.m.  to  six  o'clock  in 
the  evening ;  allowing  from  eight  to  nine  o'clock  for  break- 
fast, and  from  twelve  to  one  for  dinner ;  in  March,  Oc- 
tober, April,  and  September,  from  half-past  six  a.m.  to 
half-past  five  p.m.,  the  same  hours  being  allowed  for  break- 
fast and  dinner;  May  and  August,  from  eight  a.m.  to 
five  p.m.  ;  June  and  July,  from  eight  a.m.  to  half-past 
four  P.M. 

The  labour  required  from  convicts  in  probationary  gangs 
will  consist  in  the  various  works  incident  to  the  making 
and  repairing  of  roads  and  bridges. 

The  punishments  attached  to  dninkenness,  absence 
without  leave,  disobedience  of  orders,  idleness,  neglect  or 
wilful  mismanagement  of  work  or  duty,  indecent  or  abusive 
language,  profane  swearing,  insolence  or  other  misconduct, 
are  hard  labour,  in  or  out  of  chains,  not  exceeding  one 
year,  or  solitary  confinement  not  exceeding  fourteen  days, 
or  by  exposure  in  the  stocks  not  exceeding  six  hours,  or  by 
whipping,  not  exceeding  thirty-six  lashes. 

Tne  periods  spent  in  the  probation-gangs  will  depend 
upon  the  original  sentence  of  the  several  convicts,  and 
upon  their  good  or  bad  conduct  in  probation.*  (Standing 
Orders  for  the  Regulation  of  the  Probation  System 
of  Convict  Labour  in  Van  Diemen's  Land,  Hobart, 
1841.)   . 

System  of  Transportation  as  carried  into  execution  at 
Bermuda, — All  convicts  sent  to  Bermuda  are  employed  by 
the  government  on  public  works  in  the  dockyards.  The 
svstem  of  punishment  pursued  is  essentially  different  from 
that  which  has  been  in  force  in  the  Australian  penal  colo- 

*  Hie  above  accotmt  of  the  new  syttmn  of  cooTict  discipUne  in  Van  Diemen's 
Land  U  unavoidably  inaper&ct,  as  the  system  has  been  only  very  receiUly 
introdnced,  and  no  reports  of  its  operation  naTo  Wn  printed. 


nies,  and  closelyresembles  that  adopted  in  the  hulks  in 
this  country.  The  convicts  sent  to  Bermuda  are  selected 
as  being  the  best  behaved ;  they  are  kept  apart  from  the 
free  population  ;  they  ai-e  shut  up  in  hulks  by  night,  and 
are  worked  in  gangs  by  day  under  the  superintendence  of 
free  overseers.  A  small  amount  of  wages  is  paid  to  them 
for  their  labour,  a  portion  of  which  they  are  allowed  to 
spend,  and  the  remainder  forms  a  fund,  which  they  receive 
on  becoming  free.  At  the  expiration  of  their  sentences 
they  do  not  remain  in  Bermuda,  but  ai*e  sent  back  at  the 
expense  of  the  f-ovemment  of  this  country.  Transporta- 
tion to  Bermuda,  with  some  points  of  recommendation 
compared  with  transportation  to  the  Australian  colonies,  is 
thus,  on  the  other  hand,  without  the  argument  in  its 
favour,  that  it  rids  England  of  the  criminals  sent  to  it. 
(Capper's  Reports,) 

Theory  of  Transportatioti, — Mr.  Bentham,  Dr.  Whately, 
the  present  archbishop  of  Dublin,  and  other  writers 
on  the  theory  of  punishment,  have  condemned  the 
general  principle  of  transportation ;  and  comparatively 
little  has  been  urged  in  opposition  to  their  arguments. 
Mr.  Bcntham's  objections  will  be  found  in  a  chapter 
on  Transportation,  in  his  •  Theory  of  Punishments ;' 
the  archbishop  of  Dublin's,  in  his  two  *  Letters  to  Earl 
Grey.'  Their  arguments  may  be  summarily  stated,  as 
follows : — 1st,  That  transportation  has  failed  in  all  experi- 
ments which  have  yet  been  made  upon  the  principle. 
2nd,  That  transportation  necessarily  involves,  in  reference 
to  the  country  from  which  the  criminals  are  sent,  want  of 
exemplarity.  3rd,  That  it  lays  a  pernicious  foundation  for 
future  communities.  4th,  That  efficient  inspection  is 
sacrificed  by  it.  5th,  That  it  is  more  expensive  than  a 
home  prison  system.  To  these  objections  it  is  replied — 
1st,  That  transportation  has  not  failed,  but  only  a  par- 
ticular system  of  carrying  that  punishment  into  execution 
— a  system  which  is  not  necessarily  connected  with  trans- 
portation ;  a  system  which  was  instituted  in  the  colonies 
at  a  time  when  prisons  in  the  parent  country  were  in  the 
worst  state  possible ;  a  system  never  amended  in  principle 
according  to  the  progress  of  improvements  in  penal  arrange- 
ment generally.  2nd,  That  in  reference  to  the  end  contem- 
plated by  the  word  example  or  exemplarity,  ti*ansporta- 
tion  is  not  deficient  excepting  in  the  supposition  that 
exemplaiity  is  an  effect  only  of  the  spectacle  of  criminals 
endunng  punishment ;  but  in  that  sense,  that  all  expe- 
rience proves  that,  instead  of  preventing  crimes,  exemplary 
punishments  have  frightfully  increased  them  ;♦  that  m  s>o 
far  as  there  is  any  refu  value  in  the  principle  (exemplarity) 
in  question,  it  is  as  an  indefinite,  obscure  source  or  cause 
of  apprehension ;  but,  that  overlooking  objections  to  the 
principle,  in  point  of  fact,  in  the  sense  of  exemplarity  as 
connected  with  the  spectacle  of  punishment,  that  trans- 
portation is  in  the  same  situation  as  any  home  system  of 
convict  discipline,  the  public  at  large  being  as  little  the 
spectators  of  the  process  of  the  silent  or  the  separate 
prison  as  they  are  of  that  under  which  transportation  is 
earned  into  effect ;  that  in  the  sense  of  general  tendency' 
to  produce  apprehension  independently  of  exhibited  pu- 
nishment, it  nas  superior  recommendations  to  any  home 
system.  3rd,  That  the  objection,  that  transportation  lays  a 
pernicious  social  foundation,  is  made  on  a  presumption 
involving  the  primary  question  which  penal  institutions 
are  designed  to  solve,  viz.  that  the  convicts  sentenced  to 
that  punishment  are  always  to  be  criminal  in  character 
and  habit ;  but  that,  on  the  conti*aiy,  the  circumstances  of 
society  in  a  new  country  are  economically,  in  the  respects 
of  high  wages,  abundant  labour,  and  good  prospects,  much 
more  calculated  to  establish  and  confirm  the  moral  benefit 
to  the  character  of  a  former  criminal  wrought  by  a  good 
system  of  secondary  punishment,  than  the  circumstances 
of  an  old  society  in  which  employment  is  uncertain,  wa^es 

*  ExDosure  in  a  slate  of  punishment  was  introduced  into  Pennsylvania  ia 
1786.  in  the  year  1790,  four  years  after  iti  commencement,  this  pnu:tice  woat 
abolished,  and  the  effect  was  astonlshinK ;  for  at  the  end  of  another  period  of 
four  years,  that  is  to  say,  1/94,  the  {wpulation  having  in  the  meanwhile  in- 
creased aTthe  rate  of  four  and  a  half  per  cent,  per  annum,  and  the  peiial  law 
in  other  respects  having  remained  unaltered,  crimes  bad  decreased  by  two- 
thirds.  The  iucrease  of  recorded  crimes  after  flie  introduction  of  exposure 
was  too  great  and  too  continuous  to  be  accounted  for  to  any  great  extent  by  an 
incrvaso  of  prosecutions  otherwise  than  by  reason  of  an  increase  of  crimen. 
And  no  part  of  the  subsequent  decrease  of  recorded  crimes  can  be  so  accounted 
for.  We  Iiare  remarked  in  this  instance  one  foot,  which  seems  to  si^eak  for 
itself  enough  to  settle  this  question.  The  decrease  of  crime  in  the  town  of 
Philadelphia,  where,  doubtless,  mwt  of  the  exposures  were  maiio,  was  mudt 
greater  thnn  the  decrease  of  crime  in  the  county,  great  though  that  was,'  pp. 
87-8.  (Repurt  of  the  Committet  on  Prism  JHsciUme  to  the  OvoontofGenentl  vf 
India,  Calcutta,  1838.) 
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low,  &c. ;  that,  besides,  prejudice  is  always  stronger  against 
the  man  once  fallen,  and  consequently  more  opposed 
to  his  pennanent  reformation,  in  an  old  and  estabhshed 
community,  than  in  a  young,  unorganized,  and,  so  to  speak, 
chaotic  one.  4th,  That  experience  has  not  proved  the 
existence  of  greater  abuses  in  the  management  of  convicts 
abroad  than  in  their  management  at  home  ;  and  that  the 
same  provision  can  easily  be  made  against  abuse  in  con- 
nection with  penal  colonies  as  has  been  made  in  con- 
nection with  prisons  in  the  mother  country  (in  the  ap- 
pointment of  inspectors)  within  the  last  few  years.  5tn, 
That  the  question  of  expense,  unless  where  the  difference 
supposed  between  that  of  two  systems  is  very  great,  is  pre- 
maturely discussed,  when  discussed  without  respect  to  any 
satisfactory  evidence  of  the  greater  efficiency  of  one  than 
of  another  system.  (Captain  Maconochie's  Australmna  ; 
Colonel  Arthur's  Letters  to  the  Archbishop  of  Dublin  ; 
The  Merits  of  a  Hotne  and  of  a  Colonial  Process,  of  a 
Social  and  of  a  Separate  System  of  Convict  Management, 
discussed,  by  F.  M.  Innes,  1842.) 

Hulks  (hulky  Dutch ;  hulc,  Saxon,  the  body  of  a  ship), 
used  as  places  of  confinement  and  punishment  for  offences ; 
corresponds  with  the  galea  of  the  Italians,  the  galere  of 
the  French,  and  our  own  English  word  galley. 

History  of  the  Hulks,— The  plan  of  confining  offenders 
on  board  hulks  was  adopted  in  England  in  1776,  when  the 
disturbances  in  America  interrupted  the  transportation 
system.  The  first  statute  authorising  such  confinement 
was  the  16  George  111.,  cap.  43,  passed  in  1776,  for  two 
years  only,  but  afterwards  continued  by  two  other  acts  of 
parliament  till  it  was  repealed  by  the  19  George  III.,  cap. 
74,  which  was  however  founded  upon  the  same  principles 
with  the  16th,  and  may  be  considered  in  part  as  an  im- 
proved edition  of  that  act.  Confinement  in  the  hulks 
under  the  19  George  III.  was  a  distinct  punishment  in- 
flicted by  a  sentence  of  the  court  before  which  the  crimi- 
nal had  been  tried,  except  in  the  case  of  offenders  hable 
to  the  punishment  of  death,  whose  sentence  might  be 
commuted  to  imprisonment  in  the  hulks  by  the  crown. 
The  offenders  who  might  be  sent  to  the  hulks  by  the  sen- 
tence of  a  court  were  male  persons  convicted  of  grand 
larceny,  or  of  any  other  crime  (except  petty  larceny)  for 
which  they  were  liable  to  transportation,  and  who  should 
appear  to  be  of  fit  age,  and  free  from  any  bodily  infirmity; 
and  they  must  be  sent  thither  (if  liable  to  be  transported 
for  seven  years)  for  a  term  not  less  than  one  year  nor 
exceeding  five  years ;  if  liable  to  transportation  for  fourteen 
years,  they  might  be  sent  for  a  term  not  exceeding  seven 
years.  The  rivers,  ports,  &c.  at  which  these  cbnvicts  were 
to  be  emploved  were  to  be  previously  approved  and  ap- 
pointed by  the  crown ;  the  officers  in  charge  of  them  were 
to  be  appointed  by  the  justices  of  the  peace  for  the  county 
in  whicn  such  river,  &c.  should  be  situate,  or  by  the'jus- 
tices  of  such  adjoining  county  as  the  king  in  council  should 
direct.  The  appointment  of  chaplains,  surgeons,  &c.,  was 
vested  in  the  superintendents,  who  were  to  have  the  same 
powers  over  their  prisoners  as  were  incident  to  the  office 
of  sheriff  or  gaoler.  It  was  also  provided  that  the  super- 
intendents should  observe,  in  the  custody,  treatment,  and 
employment  of  the  convicts,  the  direction  followed  by  the 
governors  of  penitentiaries,  so  far  as  was  consistent  with 
the  regulations  specifically  referring  to  the  hulks.  By  the 
63rd  section  of  the  act  the  crown  might  appoint  a  fit  per- 
son to  be  inspector  of  the  several  vessels,  who  was  to  visit 
them  at  least  every  quarter,  and  report  on  their  state,  the 
behaviour  and  conduct  of  the  respective  officers,  the  treat- 
ment and  condition  of  the  prisoners,  the  amount  of  the 
several  earnings,  and  the  expenses  attending  every  such 
place  of  confinement — to  both  houses  of  parliament  at  the 
beginning  of  every  session.  He  was  also  directed,  in  mat- 
ters of  extreme  or  pressing  necessity,  to  make  a  special 
report  to  the  justices  of  the  Court  of  King's  Bench,  who 
were  immediately  to  make  orders  therein,  and  regulate  or 
redress  what  required  it. 

The  notice  of  parliament  does  not  appear  to  have  been 
called  to  the  hullcs  between  the  passing  of  the  19  George 
III.,  cap.  74,  and  the  year  1783,  when  an  act  was  passed, 
the  24  George  III.,  sess.  1,  cap.  12,  converting  the  hulks 
fron>  prisons,  in  which  criminals  were  to  be  punished  by 
hard  labour,  into  places  of  temporary  confinement  for  con- 
victs, between  the  period  of  their  sentence  to  transporta- 
tion and  the  completion  of  the  necessary  arrangements  for 
carrying  that  sentence  into  execution.  The  management  I 
P.  C,  No.  1570. 


of  the  convicts  was  given  to  officers  called  overseers,  whose 
powers  corresponded  with  those  of  the  superintendents 
imder  the  former  act.  They  were  to  feed  and  clothe  the 
offender,  and  keep  him  in  such  manner,  and  to  permit 
him,  where  the  same  could  be  safely  done,  to  labour  at 
such  places,  and  under  such  directions,  linutations,  and 
restrictions,  as  his  majesty  or  certain  justices  of  the  peace 
should  appoint.  In  case  the  convict  should  receive  em- 
ployment, he  was  to  be  allowed  half  the  return  arising 
from  his  labour  for  his  own  use ;  but  it  was  provided  that 
no  convict  should  be  obliged  to  work. 

The  time  of  the  offender's  confinement  was  to  be 
reckoned  in  discharge  or  satisfaction  of  the  term  of  his 
transportation,  as  far  as  it  might  extend.  Similar  returns 
to  parliament  or  the  King's  Bench  were  required  under 
this  as  under  the  former  act.  The  24  Georee  III.,  sess.  1, 
cap.  12,  was  repealed  by  the  24  George  III.,  sess.  2,  cap. 
56,  but  its  provisions  were  incorporated  in  this  act,  with 
the  exception  of  those  concerning  the  labour  of  the  con- 
victs, wmch  it  was  provided  should  be  compulsory/  This 
last  act  was  continued  by  various  other  acts  till  the  year 
1815,  without  any  alteration  in  its  purpose,  excepting  in 
the  28  George  III.,  cap.  24,  and  the  42  George  III.  Bvthe 
former  of  these  it  was  provided  that  the  convicts  should  be 
visited  and  treated  as  offenders  sentenced  to  hard  labour, 
and  that  the  expenses  occasioned  by  their  maintenance  or 
death  should  be  defrayed  by  the  overseers.  By  the  latter 
the  interest  of  the  contractors  was  limited  to  that  of  sup- 
plying provisions,  clothing,  and  other  necessaries  to  be 
consumed  in  the  hulks.  The  55  George  III.,  cap.  156, 
repealed  and  re-enacted  by  the  56  George  III.,  cap.  27, 
empowers  the  king  to  appoint  a  person  to  the  office  of 
superintendent,  and  the  persons  to  be  depuhr  or  assistant 
superintendents,  also  resident  overseers.  The  latter  of 
these  acts  was  continued  by  the  1  and  2  George  IV.  for 
two  years,  and  its  provisions  were  then  re-enacted  with 
some  variations,  in  the  5  George  IV.,  cap.  34.  (Statements 
and  Observations  concerning  the  Hulks,  by  George  Hol- 
ford,  Esq.,  M.P.) 

Mr.  Howard  frequently  visited  the  hulks,  and  pointed 
out  some  of  the  abuses  incident  to  their  management  in 
his  book  *  On  the  State  of  Prisons,'  and  in  his  account  of 
Lazarettoes.  These  abuses  exceeded  so  much  those  of  the 
ordinary  prisons,  as  to  become  the  subject  of  special  inquiry 
by  a  Committee  of  the  House  of  Commons,  m  1778.  The 
labours  of  that  committee  led  to  some  slight  improvement 
in  the  accommodation,  food,  employment,  and  means  of 
preserving  health  in  the  hulks.  In  1785  another  committee 
reported  that  the  hulks,  however  necessary  they  might  have 
been  as  a  temporary  expedient,  had  singularly  contributed 
to  improve  the  practice  of  villainy ;  that  the  convicts 
had  formed  distinct  societies  for  the  more  complete  in- 
struction of  all  new-comers,  who  after  the  expiration  of 
their  sentences  returned  into  the  mass  of  the  community, 
not  reformed  in  their  principles,  but  confirmed  in  every 
vicious  habit ;  that  when  they  regained  their  liberty  no 
parish  would  receive  them  and  no  person  give  them  work  ; 
that  being  shunned  by  their  former  acquaintance,  and 
baffled  in  every  attempt  to  gain  their  bread,  the  danger  of 
starving  almost  inevitably  led  them  to  a  renewal  of  their 
former  crimes. 

The  act  24  Geo.  III.,  under  which  the  hulks  were  regu- 
lated for  the  long  period  of  about  forty  years,  transferred 
the  prisoners  to  the  custody  and  management  of  commer- 
cial contractors ;  and  the  consequences  of  this  arrangement, 
formed  in  opposition  to  the  most  obvious  principles  and 
maxims  of  prison  discipline,  were  such  as  mignt  have 
been  anticipated.  The  convicts  were  treated  harshly ;  they 
were  ill  fed  and  clothed;  and  their  moral  improvement 
was  entirely  neglected.  In  the  beginning  of  1812  the 
complaints  on  these  heads  had  became  so  loud  as  to  force 
themselves  upon  the  attention  of  government,  and  a  Com- 
mission of  Inquiry  into  the  subject  was  appointed.  This 
commission  pointed  out  many  incidental  abuses,  and 
strongly  censured  the  system  of  allowing  the  contractors 
to  manage  the  convicts  by  servants  of  their  own.  The 
fruit  of  its  investigation  was  the  appointment  by  act  of 
parliament  of  inspectors.  This  measure  did  not  transfer 
the  discipline  of  the  convicts  from  the  contractors,  the 
source  of  the  greatest  abuses  in  the  hulks,  nor  did  it  involve 
any  immediate  reform  whatever.  In  course  of  time  how- 
ever it  led  to  some  attention  being  paid  to  the  health  of 
the  convicts,  their  supply  of  food  and  clothingj^Aod  their 
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protection  from  acts  of  craelty  or  oppression  on  the  part  of 
those  employed  in  their  superintendence ;  but  in  every- 
thing wiiich  affected  their  moral  amendment  no  result 
whatever  accrued  from  the  inquiries  of  the  commission. 
It  was  after  the  office  of  inspectors — the  remedy,  it  has 
been  said,  which  issued  from  the  labours  of  the  commis- 
sion— ^had  been  for  many  years  in  exercise,  that  we  find 
the  hulks  thus  adverted  to  in  a  speech  in  the  House  of 
Commons  by  a  member  who  had  paid  very  great  attention 
to  the  treatment  of  offenders  under  punishment  there  :  *  In 
every  hulk '  (he  sajrs),  *  with  one  exception,  the  prisoners 
on  board  the  vessel  are  all  necessarily  distributed  into 
three,  or  at  most  four  decks,  or  divisions  of  the  ship,  after 
the  hatches  are  closed :  from  this  time  till  the  convicts  are 
let  out  in  the  morning  (a  period  which  comprehends  in  the 
winter  season,  in  the  dark  days,  near  sixteen  hours  of  the 
twenty-four)  there  is  not  among  them  any  officer  or  ser- 
vant belonging  to  the  establishment ;  and  as  the  decks  of 
the  ship  are  of  very  unequal  sizes,  more  than  two  hundred 
criminals  of  different  ages  and  descriptions  are  often  thus 
locked  in  together,  during  this  long  period,  to  follow  their 
own  inventions,  without  inspection  or  control.  ...  It  ap- 
peared by  the  evidence  of  the  captains  of  the  hulks  that 
the  convicts  did  not  dare  to  complain  of  ill  treatment  from 
each  other :  the  captains  acknowledged  that  they  them- 
selves could  not  venture  to  disclose  the  names  of  indivi- 
duals fiom  whom  they  received  information  of  what  passed 
among  them ;  and  so  strongly  was  the  danger  of  disclosure 
felt  in  one  of  the  hulks,  that  it  seemed  to  be  the  practice 
on  board  that  hulk  to  inflict  punishment  for  offences  com- 
mitted below,  without  bringing  forward  the  informer  in 
support  of  the  charge.  It  was  also  evident  that  in  some  of 
the  ships  neither  officers  nor  guards  (not  even  the  cap- 
tain himself)  could  have  gone  down  with  safety  among  the 
convicts  after  the  hatches  were  closed.'  The  practice  of 
coining  was  carried  on  in  some  of  the  vessels ;  in  others 
there  were  manufactories  of  skeleton  keys  and  of  indecent 
toys,  the  materiel  of  which  was  chiefly  stolen  from  the 
yards  in  which  the  prisoners  were  employed.  Beer  was 
sold  in  the  hulks  by  night  as  well  as  by  day,  with  the 
sanction,  and  in  some  instances  for  the  profit,  of  the  cap- 
tains. {Speech  of  Mr.  Holford  in  1815.) 

In  1826  comparatively  little  improvement  had  been  ef- 
fected. Prisoners  were  allowed  to  receive  money  from 
their  friends,  and  with  it  to  purchase  a  better  description 
of  food  than  was  allowed  under  the  hulk  regulations.  '  I 
saw/  says  Mr.  Holford,  in  a  speech  in  this  parliament  in 
this  year,  *  a  few  months  ago  on  board  the  Justitia  at 
Woolwich  two  of  the  convicts  employed  in  the  preparation 
of  peppermint  drops  for  sale  in  the  ship  ;  and  the  officer 
who  went  round  with  me  observed  that  these  drops  were 
very  much  liked  by  the  prisoners,  being  very  comfortable 
in  a  raw  damp  morning,  when  they  were  going  to  work.' 

From  the  evidence  taken  before  a  Committee  of  the 
House  of  Commons  appointed  in  1832  to  inquire  into  the 
subject  of  secondary  punishments,  and  before  a  Committee 
of  the  House  of  Lords  in  1835,  we  are  led  to  conclude  that 
no  material  changes  had  then  been  effected  in  the  disci- 
pline pursued  on  board  the  hulks. 

Description  of  a  Hulk, — ^The  description  of  one  hulk 
may  not  exactly  correspond  wdth  that  of  all  the  others,  but 
it  sufficiently  corresponds  to  afford  a  general  idea.  The 
following  description  refers  to  the  Warrior  convict-hulk, 
stationed  at  Woolwich.  There  are  in  this  vessel  three 
decks  or  floors,  called  the  upper,  middle,  and  lower  decks. 
They  communicate  by  two  large  openings  in  the  centre 
and  at  the  foremost  end ;  and  as  these  openings  in  each 
deck  are  placed  above  those  on  the  deck  below,  they  form 
a  kind  of  tube  reaching  from  the  hold  to  the  atmosphere 
above. 

The  main  hatchways  are  all  4  feet  8  inches  square.  The 
fore-hatchway,  upper  deck,  4  feet  6  inches  by  3  feet  6 
inches.  Middle  deck,  4  feet  6  inches  by  3  feet  6  inches. 
Lower  deck,  4  feet  9  by  4  feet  8.  The  upper  and  middle 
decks  also  open  into  the  chapel  at  the  after  end  of  the 
passafi:es  by  doors  6  feet  wide  by  6  feet  high.  The  chapel 
IS  a  clear  space  42  feet  wide,  39  feet  long,  and  14  feet 
liigh.  The  habitable  part  of  the  upper  deck  is  84  feet 
long  by  36  feet  6  inches  wide.  There  are  six  parts  on  each 
side,  measuring  2  feet  9  inches  by  2  feet  4  inches.  It  is 
divided  into  two  lateral  portions  by  a  central  passage  5  feet 
wide.  The  inner  boundary  is  a  partition,  consisting  of  iron 
bars  reaching  the  full  height  of  the  deck.    Each  ward  is 


subdivided  by  three  transverse  bulkheads  of  wood,  form- 
ing eight  classes,  but  not  crossing  the  passage.  Near  the 
bow  of  the  vessel  are  two  small  rooms  appropriated  to  the 
sick,  and  an  open  space  for  the  ladder  and  hatchways,  26  feet 
6  inches  in  length.  There  are  four  ports  in  this  space  that 
ventilate  the  passage.  There  is  a  room  at  the  after  end  of 
each  ward,  called  the  guards'  galley,  in  which  fires  are  kept 
till  nine  in  the  evening.    These  also  adjoin  the  chapel. 

The  prison  on  the  middle  deck  is  79  feet  6  inches  long, 
by  45  feet  wide.  Tliere  are  seven  ports  on  each  side,  four 
bulk-heads,  and,  in  all,  10  classes.  Width  of  passage  6 
feet ;  opens  into  the  chapel.  Two  small  rooms  are  set 
apart  as  workshops.  The  clear  space  for  the  ladder  and 
hatchways  19  feet  6  inches.  The  workshops  have  two 
ports  and  four  large  hawse-holes ;  open  into  the  space  for- 
ward. 

On  the  lower  deck  the  prison  is  115  feet  6  inches  long 
by  43  feet  6  inches  wide ;  number  of  ports  15  on  each  side, 
varying  in  size,  and  all  smaller  than  the  ports  above.  The 
bult-heads  are  six,  forming  14  classes.  Width  of  the  pas- 
sage 6  feet.  The  space  left  forward  is  12  feet,  vith  lour 
hawse-holes  opening  into  it.  Prom  the  after  bulk-head  to 
the  stem-ports  is  a  space  occupied  by  the  dark  cells  and 
store-rooms,  leaving  tne  passage  free. 

These  prisons  are  rated  to  hold  600  men ;  of  these  124 
are  disposed  on  the  top  deck,  192  on  the  middle  deck,  284 
on  the  lower  deck ;  and  this  is  effected  without  crowding. 

Beneath  the  lower  deck  is  the  hold,  a  large  and  almost 
unoccupied *space,  divided  into  store-rooms.  The  central 
passage  is  160  feet  long,  32  feet  high,  7  feet  6  inches  wide. 
The  openings  from  the  hold  are, — 1,  the  main-hatch,  4 
feet  8  inches  square ;  2,  the  fore-scuttle,  2  feet  9  Inches 
hy  4  feet  6  inches ;  3,  the  after-scuttle,  3  feet  by  1  foot 
8  inches ;  4,  a  small  scuttle  in  one  of  the  classes.  (M. 
Bossyr*s  Report ;  Mr.  Capper's  Reports^  1642.) 

Discipline  and  Employment  of  Convicts  in  the  Hulks. 
— On  board  the  dinerent  convict-hulks  a  book  is  kept 
by  the  overseer,  in  which  are  entered  the  names  of  all 
convicts ;  and  on  the  first  Sunday  of  every  quarter  they 
are  mustered,  and  the  character  which  each  convict  may 
by  his  conduct  during  the  last  quarter  have  deserved,  is 
marked  against  his  name  in  the  manner  following,  making 
known  to  him  the  character  so  given  him  at  each  quarterly 
muster : — v.  g.  very  good ;  g.  good ;  in.  indifferent ;  o. 
bad  ;  v.  h.  very  bad.  The  convicts  after  they  are  classed 
are  kept  in  separate  compartments  on  board  the  ship,  so 
far  as  the  climate  admits,  and  are  not  allowed  to  mix  \rith 
any  other  class  than  that  to  which  they  belong  after  the 
hours  of  daily  labour.  Every  prisoner  is  required  to  sene 
two  years  certain  as  a  period  of  punishment  without  any 
reserve  earnings,  and  after  that  time  is  eligible  to  com- 
mence a  period  of  probation.  The  period  of  probation  in- 
variably commences  when  the  prisoner  has  mustered  eight 
times,  that  is,  two  years  either  good  or  very  good.  This 
and  his  subsequent  character  determine  the  duration  of  his 
period  of  probation.  But  in  case  of  misconduct  during 
the  period  of  his  punishment,  that  period  is  continued 
until  he  raises  himself  in  the  scale  by  his  good  conduct,  so 
as  to  possess  eight  good  musters  without  blemish.  When 
a  prisoner  enters  his  period  of  probation,  his  reserve  earn- 
ings commence,  and  continue  until  his  ultimate  liberation, 
subject  however  to  be  withheld  for  misconduct.  Tlie  cells 
throuffhout  the  hulks  are  numbered  consecutively,  begin- 
ning from  the  lower  deck  upwards ;  and  prisoners  of  the 
worst  character,  or  during  their  period  of  punishment,  are 
classed  in  the  lower  deck,  and  rise  upwards  as  they  pro- 
gress in  character,  from  the  lower  to  the  middle,  and  from 
the  middle  to  the  upper  deck ;  so  that  the  highest  number 
are  on  the  upper  deck,  and  contain  the  men  of  best  cha- 
racter. Whenever  any  convicts  are  allowed  to  earn  a 
recompense  from  their  labour,  one-third  of  the  earnings, 
that  is,  one  penny  per  diem,  is  expended  for  them  in  the 
purchase  of  bread  and  vegetables,  but  on  no  account  is 
any  convict  allowed  to  have  money  in  his  own  possession  : 
the  other  two-thiixis  is  reserved  until  the  prisoner's  dis- 
charge ;  but  in  no  case  is  such  reserved  earnings  allowed 
to  be  given  to  any  convict  unless  he  has  passed  two  years 
of  his  sentence,  and  then  only  provided  his  conduct  has 
been  uniformly  good  during  the  period  of  his  confinement. 
If  any  convict  at  labour  or  otherwise  misbehave  himself, 
the  officers  and  guards  are  instructed  to  use  mild  and  per- 
suasive means  to  induce  him  to  alter  his  conduct,  and  if 
these  should  fail,  the  overseer  or  officer  in  command  is  to 
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punisli  him  on  board  the  ship,  according  to  the  nature  of 
his  crime,  either  by  reducing  his  daily  allowance  of  pro- 
visions, or  by  confining  him  in  a  dark  cell  with  no  other 
provisions  than  bread  and  water,  for  a  term  not  exceeding 
seven  days,  or  by  mulcting  him  of  his  earnings  for  a  term 
not  exceeding  one  month,  or  by  moderate  whipping,  ^N^ch 
in  any  case  is  not  allowed  to  exceed  twenty-four  stripes. 
The  overseer  or  officer  in  command  is  required  to  make  a 
minute  in  the  occurrence-book  of  the  name  of  the  convict, 
the  name  of  the  complainant,  the  nature  of  the  crime,  and 
the  punishment  inflicted.  No  convict  is  allowed  to  go 
without  an  iron  upon  one  or  both  legs;  and  those  em- 
ployed on  board  are  locked  up  and  clothed  in  the  saine 
manner  as  those  employed  in  the  yards.  An  overseer  is 
required  to  be  on  the  watch  all  night  in  the  dormitories. 
Chaplains  are  appointed  in  connection  with  the  different 
vessels,  who  are  required,  besides  reading  prayers  and 
preachinsr  on  the  sabbath  and  the  holidays  of  the  Esta- 
blished Church,  to  attend  to  the  religious  wants  of  the  pri- 
soners individually,  to  distribute  according  to  their  discre- 
tion the  books  or  tracts  provided  for  the  use  of  the  pri- 
soners, and  to  take  a  general  superintendence  of  the 
schools  for  their  instruction.  A  surgeon  is  employed  in 
connection  with  the  vessels,  who  is  required  to  attend  to 
the  health  of  the  convicts,  inspect  their  provisions  occa^ 
sionally,  and  see  that  the  wards  are  properly  ventilated. 
The  employments  of  the  convicts  consist  of  snip-building 
and  painting,  carrying  timber  for  this  purpose,  in  removing 
chain-moonngs,  in  cleansing  the  rivers  on  which  they  are 
employed,  and  in  different  descriptions  of  hard  labour,  and 
a  limited  number  in  keeping  the  vessels  clean,  preparing 
the  food  of  the  convicts  generally,  and  making  and  repair- 
ing their  clothes.  Their  periods  of  labour  are  from  eight 
to  nine  hours  and  a  half  hour  daily,  accordine  to  the  sea- 
sons of  the  year.  (Instructions  to  the  Superintendent  of 
Convicts  in  England,  given  at  Whitehall  the  22nd  day  of 
November,  1839.) 

The  stations  at  which  hulks  are  maintained  in  England 
are  Portsmouth,  Gosport,  Devonport,  Chatham,  Woolwich, 
Deptford ;  besides  Bermuda,  Gibraltar  is  designed  to  be  a 
foreign  station. 

The  following  returns  relating  to  the  hulks  are  taken 
from  the  latest  reports  addressed  by  the  superintendent  to 
the  government: — ^On  the  Ist  January,  1841,  there  were 
3552  convicts  on  board  the  various  hulks  in  England ;  and 
during  the  year,  3625  more  were  received  into  custody,  be- 
sides 63  transferred  from  the  hulks  at  Bermuda.  Of  the  con- 
victs in  custody,  and  those  received  in  the  course  of  the  year, 
in  all  7240, 2374  were  transported  to  Van  Diemen's  Land,  180 
of  whom  were  boys  under  16  years  of  age ;  80  were  sent  to 
Bermuda ;  66  were  transferred  to  the  l*enitentiary '(Mill- 
bank)  ;  and  7  to  Parkhurst  prison :  262  were  discharged ; 
196  died  (being  2J  per  cent,  upon  the  gross  number) ; 
1  escaped;  leaving  4254  convicts  on  board  the  hulks 
in  England  on  the  31st  December,  1841.  Of  the  total 
number  received,  52  were  known  to  have  been  transported* 
before  ;  10  had  been  in  the  Penitentiary ;  1625  had  been 
convicted  previously  of  various  offences ;  487  had  been 
before  in  custody ;  and  the  remaining  1451  were  not  known 
to  have  been  in  prison  before.  Three  prisoners  were  re- 
ceived during  the  year  under  10  years  of  age  ;  213  between 
the  ages  of  10  and  15;  958  between  15  years  and  20; 
1612  between  the  ages  of  20  and  30  years ;  and  839  who 
were  above  30  years  of  age.  The  total  expense  of  the 
hulks  is  represented  for  the  year  as  65,527/.  10*.  7|rf.,  and 
the  total  value  of  the  labour  performed  as  72,386/.  16*.  Qd. 
{Two  Reports  of  John  Henry  Capper,  Esq,,  Superintendent 
of  Ships  and  Vessels  employed  for  the  Confinement  of 
Offenders  under  Sentence  of  Transportation,  ordered  to  be 
printed  2lst  March,  1842.)  The  total  expense  per  man  in 
the  hulks  in  England  is  18/.  12*.  llrf.  The  average  value 
of  labour  per  man  is- estimated  at  10/.  18*.  9c?.,  making  the 
average  annual  expense  per  man  7/.  14*.  2d,  The  total 
cost  per  boy  in  the  hulks  is  13/.  5*.  6^^.  The  value  of 
the  labour  performed  by  the  prisoners  in  the  hulks  at  Ber- 
muda is  so  great  as  to  leave  an  estimated  annual  profit  for 
each  of  13/.  3*.  6^.  (Lord  John  Russell's  Note  on  Trans- 
portation and  Secondary  Punishment,  Sth  January,  1839.) 

The  hulks  in  England  are  contemplated  merely  as  an 
intermediate  establishment  between  the  common  gaols 
and  the  penal  colonies,  for  prisoners  sentenced  to  tran- 
sportatioh ;  but  in  fact  in  many  cases  they  prove  a  substi- 

*  This  meanfl,  had  been  in  the  hulks  befoif, 


iute  for  that  xmnishment.  They  are  deemed  to  constitute 
the  worst  branch  of  secondary  punishment  known  in  Eng- 
land, and  their  discontinuance  has. been  more  than  once 
advised. 

Priscits  (Prison,  French),  places  of  safe  custody,  of 
punishment,  and  reform. 

Histoty  of  Improvements  in  Prisons. — ^The  history  of 
modem  improvements  in  the  prisons  of  this  country  begins 
with  the  labours  of  Mr.  Howard  in  the  last  century.  In 
the  first  section  of  Mr.  Howard's  book  on  *  The  State  of  the 
Prisons  in  England  and  Wales,*  which  he  entitles  *  A  Gene- 
ral View  of  the  Distress  in  Prisons,'  published  in  1775,  he 
presents  a  summary  of  the  abuses  which  existed  in  the 
management  of  criminals  at  that  time.  Beginning  with 
food,  he  states  that  in  several  bridewells  there  was  no 
allowance  of  food  at  all ;  in  some,  the  keeper  farmed  what 
little  was  idlowed  to  the  prisoners,  and  where  he  engaged 
to  supply  each  prisoner  with  one  or  two  pennyworth  a  day, 
it  was  known  to  be  shrunk  to  a  half  and  sometimes  less 
than  a  half  tlie  quantit}^.  In  answer  to  the  question,  does 
not  their  work  maintain  them  ?  he  says,  that  there  were 
few  bridewells  in  which  any  work  was  or  could  be  done. 
The  prisoners  had  neither  tools  nor  materials  of  any  kind, 
but  spent  their  time  in  sloth,  profaneness,  and  debauchery 
to  a  degree  which  was  shocking.  In  the  county  eaols, 
debtors  had  no  bread,  although  it  was  granted  to  the  high- 
wayman, the  housebreaker,  and  the  murderer ;  and  me- 
dical assistance,  which  was  provided  for  the  last,  was 
withheld  from  the  debtor.  In  many  of  these  gaols,  debtors 
who  would  have  worked  were  not  permitted  to  have  any 
tools  lest  they  should  furnish  felons  with  them  for  escape 
or  other  mischief.  Mr.  Howard  next  remarks  the  deficiency 
of  water  in  many  prisons :  many  (he  says)  had  no  water ; 
in  some  places  wnere  there  was  a  supply,  prisoners  were 
always  locked  up  withindoors,  and  had  no  more  than  the 
keeper  or  his  servants  thought  fit  to  bring  them.  Of  the 
want  of  ventilation  he  gives  this  striking  illustration :  *  My 
readers  will  jud^e  of  the  malignity  of  the  atmosphere  when 
I  assure  them  mat  my  clothes  were  in  my  first  journeys 
so  offensive,  that  in  a  post-chaise  I  could  not  bear  the 
windows  drawn  up,  and  was  therefore  often  obliged  to 
travel  on  horeback.  The  leaves  of  my  memorandum-book 
were  often  so  tainted,  that  I  could  not  use  it  till  after 
spreading  it  an  hour  or  two  before  the  fire;  and  even 
m^  antidote,  a  vial  of  vinegar,  has,  after  using  it  in  a  few 
prisons,  become  intolerably  disagreeable.'  Some  gaols  at 
this  time  had  no  sewers ;  and  in  those  that  had,  they  were 
occasionally  offensive  beyond  expression.  In  some  in- 
stances the  gaolers  had  to  pay  the  window-tax,  which 
tempted  them  to  stop  the  windows,  thereby  stifling  their 
prisoners.  There  was  no  allowance  of  bedding  or  straw  in 
many  gaols  and  most  bridewells ;  and  if  by  any  chance  a 
little  was  obtained,  it  was  not  changed  for  months  together, 
so  that  it  was  almost  worn  to  dust.  Some  of  the  pnsonera 
lay  upon  rags,  others  upon  bare  floors. 

The  evils  which  have  been  mentioned  related  to  the 
health  of  prisons:  in  reference  to  morals  a  catalogue 
equally  striking  follows.  All  sorts  of  prisoners  were  con- 
fined together ;  debtors  and  felons ;  men  and  women ;  the 
young  beginner  and  the  hardened  offender ;  and  with  all 
these,  in  some  counties,  such  as  were  guilty  of  misdemea- 
nors only,  who  should  have  been  committed  to  bridewell, 
but  who,  for  the  want  of  food  and  the  means  of  procuring  it 
there,  were  in  pity  sent  to  such  county  gaols  as  afforded 
the  prisoners  an  allowance  of  food.  In  some  gaols  were 
confined  idiots  and  lunatics,  who  served  for  sport  to  idle 
visitants  at  assizes  and  other  times  of  general  resort.  The 
insane,  where  they  were  not  kept  separate,  disturbed  and 
terrified  other  prisoners. 

The  consequence  of  neglect  of  air,  food,  and  water,  was 
a  fever  called  the  (Jaol  Fever,  by  which,  in  1773^,  Mr. 
Howard,  from  his  own  observations,  remarks,  that  more 
were  destroyed  than  were  put  to  death  by  all  the  public 
executions  m  the  kingdom, — which,  at  a  time  when  the 
punishment  of  death  was  inflicted  for  one  hundred  and 
sixty  different  offences,  was  a  very  great  number. 

Of  the  indiscriminate  association  of  idle  criminals,  the 
results  as  mentioned  by  Mr.  Howard  need  scarcely  be 
quoted :  petty  offenders  committed  for  short  periods  gene- 
rally grew  desperate,  and  came  out  fit  for  the  perpetra- 
tion of  any  villainy.  *  I  scruple  not,*  are  the  words  of  Mr. 
Howard,  *  to  affirm,  that  half  the  robberies  committed  in 
and  about  London  are  planned  in  the  prisons  by  that 
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dreadful  assemblage  of  criminals  and  the  number  of  idle 
people  who  visit  them.' 

In  another  section  of  the  account  from  which  the  fore- 
going extracts  have  been  taken,  bad  customs  in  prisons 
are  referred  to.  Of  these  is  mentioned  a  cruel  cpstom  of 
demanding  of  a  new  prisoner  garnish,  footing,  or  (as  it 
was  called  in  some  London  gaols)  chummage.  *  Pay  or 
strip,  are  the  fatal  words.  Fatal  (repeats  Mr.  Howard),  for 
they  are  so  to  some,  who,  having  no  money,  are  obliged 
to  give  up  part  of  their  scanty  apparel ;  and  if  they  have 
no  bedding  or  straw  to  sleep  on,  contract  diseases  which 
prove  mortal.  The  prisoners  in  gaol  previously  make  an 
addition  to  the  ^rmsh  paid  by  the  new-comer ;  and  the 
following  night  is  spent  m  riot  and  drunkenness.'  Gaming 
in  various  forms  was  very  frequent ;  cards,  dice,  skittles, 
Missi^ippi  and  Portobello  tables,  billiards,  fives,  tennis, 
&c.  There  was  scarce  a  county  gaol  that  was  not  fur- 
nished with  them,  and  prisoners  were  continually  at  play. 

Prisoners  were  loaded  with  heavy  irons  by  night  as  well 
as  by  day ;  and  in  some  county  gaols  the  women  did  not 
escape  this  severity. 

The  remuneration  allowed  to  many  of  the  gaolers  con- 
sisted wholly  or  partially  in  the  profits  derived  8:0m  selling 
beer  and  spirits  to  the  prisoners.  Some  gaols  were  private 
property,  the  governors  of  which  were  not  responsible  to 
any  magistrate ;  they  allowed  the  prisons  to  go  out  of 
repair,  and  used  the  most  objectionable  means  to  secure 
the  detention  of  those  under  confinement.  Mr.  Howard 
mentions  one  of  these  gaol^  where  the  proprietor  tortured 
the  prisoners  with  thumb-screws.  The  grand  jury.took  up 
the  case,  and  remonstrated  to  the  gaoler,  but  in  vain. 

All  the  vices  thus  generally  stated,  nearly  throughout  in 
Mr.  Howard's  words,  are  illustrated  by  him  in  reference  to 
particular  prisons. 

The  labours  of  Howard,  and  of  those  who,  inspired  by 
his  example,  united  in  seeking  to  effect  an  amelioration  in 
the  penal  institutions  of  the  country  were  but  slowly  at- 
tended with  success.  Nearly  fifty  years  after  the  date  of 
the  above  details  the  Prison  Discipline  Society  remark, 
that  there  yet  exist  many  prisons  in  the  same  condition  as 
that  in  which  Howard  left  them — ^monuments  of  the  justice 
of  his  statements,  and  of  the  indifference  with  which  his 
recommendations  had  been  regarded.  {Fifth  Report,  p. 
16.)  In  1818  it  appears  by  parliamentary  returns,  that  out 
of  518  prisons  in  the  United  Kingdom,  to  which  upwards  of 
107,000  persons  were  committed  in  that  year,  23  prisons 
onlv  were  classed  or  divided  according  to  Jaw  ;  59  prisons 
had  no  division  whatever  to  separate  males  from  females ; 
136  had  only  one  division  for  that  purpose ;  68  had  only 
two  divisions,  and  so  on ;  23  only  being  divided  according 
to  the  regulations  of  the  statute  (24  George  III.,  c.  54, 
sect.  4)  which  provides  for  eleven.  In  445  prisons  no 
work  of  any  description  had  been  introduced ;  in  73  prisons, 
though  some  work  was  performed,  yet  the  number  was 
exceedingly  small  in  which  emplo)rment  to  any  extent  had 
been  carried  on.  In  100  gaols  built  to  contain  only  8545 
prisoners,  there  were  at  a  time  13,057  persons  confined. 
The  practice  of  using  fetters  to  prevent  the  escape  of  the 
prisoners  continued  in  force  in  many  gaols ;  and  one  is 
specified  in  yie  *  Report '  of  the  Prison  Discipline  Society 
for  1823  (pp.  19,  20),  where  those  charged  with  felonies 
were  on  their  first  reception  double-ironed;  and,  thus 
fettered,  were  at  night  chained  down  in  the  bed,  the  chain 
being  fixed  to  the  floor  of  the  cell  and  fastened  to  the  leg- 
fetters  of  the  prisoners.  This  chain  was  of  sufiicient  length 
to  enable  the  prisoner  to  raise  himself  in  bed ;  his  cell  was 
then  locked,  and  he  continued  thus  chained  down  from 
seven  o'clock  in  the  evening  until  six  the  next  morning. 
As  there  were  in  the  county  in  which  this  abuse  existed 
but  two  gaol-deliveries  in  the  year,  a  prisoner  nwght  con- 
tinue to  be  thus  treated  for  six  or  eight  months,  and  be 
then  acquitted  as  innocent  on  his  trial :  the  double-irons 
thus  used  on  the  untried  prisoner  varied  in  weight  from  10 
to  14  pounds. 

It  would  be  impossible  to  point  out  with  any  degree  of 
minuteness,  in  a  limited  compass,  the  successive  steps  in 
prison  improvement,  and  to  ^^  their  date.  Without  there- 
fore attempting  to  trace  the  progress  of  changes  which 
were  introduced  partially  and  irregularly,  not  generally  or 
wmultaneously,  throughout  the  prisons  of  the  country,  as  a 
first  step  in  the  attempt  to  effect  improvement  in  convict 
arrangements  may  be  mentioned  the  introduction  by  law 
of  classification. 


Classification  of  Offenders.— Th^  argument  of  ttiosc 
who  wished  to  make  tHe  experiment  of  classifying  prisonere 
is  thus  succinctly  stated  by  a  distinguished  American 
writer  on  penal  junsprudence : — '  That,  as  a  place  of  punish- 
ment, a  prison  would  soon  lose  its  terrors  if  its  depraved 
inmates  were  suffered  to  enjoy  the  society  within,  which 
they  had  always  preferred  when  at  large;  and  that, 
instead  of  a  place  of  reformation,  the  prison  would  become 
the  best  institution  that  could  be  devised  for  instruction  in 
all  the  mysteries  of  vice  and  crime,  if  the  professors  of 
guilt  were  suffered  to  make  disciples  of  those  who  may  be 
comparatively  ignorant.  To  remedy  this  evil  therefore  we 
must  resort. to  classification;  first,  the  young  must  be 
separated  from  the  old ;  then  we  must  make  a  division 
between  the  novice  and  the  practised  offenders.  Further 
subdivisions  however  were  found  indispensable,  in  propor- 
tion as  it  was  discovered  that  in  each  of  these  classes  there 
would  be  found  individuals  of  different  degrees  of  depra- 
vity, and  of  course  not  only  corrupters,  but  those  who 
were  ready  to  receive  their  lessons.  Accordingly,  classes 
were  multiplied,  until  in  some  prisons  in  England  we  find 
them  amounting  to  fifteen  or  more.'  The  same  writer 
exposes  the  fallacy  of  this  argument  in  what  follows : — 
*  But  in  the  consideration  of  this  question  these  evident 
truths  seem  not  to  have  had  their  proper  force :  first,  that 
moral  guilt  is  not  the  immediate  subject  of  human  obser- 
vation ;  nor,  if  discovered,  is  it  capable  of  bein^  so  nicely 
appreciated  as  to  enable  us  to  assign  to  each  individual 
who  may  be  infected  with  it  his  comparative  place  in  the 
scale ;  and  if  it  could  be  discovered,  it  would  appear  that 
no  two  individuals  could  be  found  contaminated  in  the 
same  degree  :  secondly,  that  if  these  difficulties  could  be 
surmounted,  and  a  class  formed  of  individuals  who  had 
advanced  exactly  to  the  same  point,  not  only  of  offence, 
but  of  moral  depravity,  still  their  association  w^ould  pro- 
duce a  further  progress  in  both.'  (Livingston's  Penal 
Code  for  the  State  cf  Louisiana;  Introductory  Report  to 
the  Code  of  Reform  and  Prison  Discipline,  p.  309.)  In 
illustration  of  the  correct  reasoning  of  this  passage, 
the  following  extract  from  the  evidence  of  a  Middle- 
sex magistrate  is  quoted : — '  Classification  might  in  some 
measure  be  obtained,  certainly ;  but  men  are  frequently 
convicted  of  a  trifling  offence,  and  sentenced,  who  have 
been  previously  guilty  of  a  very  heavy  crime.  As  an  in- 
stance of  this,  in  a  prison  where  classification  is  attempted, 
I  recollect  a  man  who  was  tried  for  cutting  off  the  head  of 
his  child,  and  placing  it  on  a  table  to  meet  his  wife's  view 
when  she  returned  into  the  room,  and  where  he  merely 
escaped  the  punishment  of  death  by  a  technical  difficulty. 
I  saw  this  man  a  few  days  afterwards  as  a  misdemeanant, 
among  the  trifling  offenders.'  (q.  1784,  Evidence  of 
Samuel  Hoare,  Esq. ;  Select  Committee  of  the  House  0/ 
Commons,  1832.)  Classification  continues  to  be  the  lead- 
ing principle  of  arrangement  in  many  prisons ;  in  others 
the  object  contemplated  by  it,  namely,  the  prevention  of 
contamination,  is  fhrther  sought  by  the  prohibition  of  oral 
communication  between  the  prisoners. 

Prisons  on  the  Silent  System. — Of  the  prisons  which 
have  been  subjected  to  any  fundamental  changes  during 
the  last  twenty  years,  the  greater  number  are  conducted 
on  the  silent  system.  By  the  advocates  of  this  system  it 
was  supposed,  as  we  have  said,  that  contamination  would 
be  prevented  by  the  intercoui'se  of  the  tongue  being  ])io- 
hibited.    The  first  objection  incurred  in  cairjnng  out  tiiis 

Elan  was  the  great  expense  of  employing  a  requisite  num- 
er  of  officei-s  to  enforce  silence.  To  mitigate  or  get  rid 
of  this  objection,  another,  and  perhaps  a  greater  evil,  \va> 
produced  by  the  introduction  of  the  practice  of  givinir 
to  prisoners  a  control  over  other  prisoners.  In  Coldbath 
Fields  prison,  containing  on  an  average  900  prisoners,  no 
less  than  218  were,  in  1837,  removed  from  the  operation 
of  the  law  and  the  endurance  of  their  punishment  by  beinc: 
appointed  to  offices  of  trust  or  control.  Besides  thc^e 
218  there  were  54  regular  officers ;  so  that  272  persons 
were  appointed  to  superintend  682  prisoners  (i.  e.  9(X) 
minus  218,  who  had  appointments),  being  in  the  ratio  of 
one  officer  to  2 J  prisonere.  With  all  this  wasteful  super- 
intendence, involving  so  entire  a  sacrifice  of  discipline, 
the  great  object  of  prisons  on  the  principle  of  Coldbath 
Fields  was  not  attained.  '  The  minds  of  the  prisonei-s 
(say  the  Inspectors  of  Prisons  in  their  Report  for  that  }  ear) 
are  kept  under  perpetual  irritation  by  the  prohibition  of 
speech,  their  ingenuity  at  work  to  find  means  of  evading 
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it,  and  they  are  still  Airtlier  depraved  by  frequent  subjection 
to  punishment  for  an  offence  of  a  merely  arbitrary  charac- 
ter.' In  illustration  of  the  amount  of  punishment  inflicted 
in  prisons  on  the  silent  system,  for  breach  of  regulations 
merely,  the  Inspectors  quote  tlie  following  returns : — 


Males. 

Fomalw. 

Male*. 

Femalei. 

11,4S8 

2;»4 

6.695 

3,125 

10,822 

U623 

2360 

678 

3,79i 

389 

6.447 

2,310 

1,965 

85 

1,168 

2S1 

188 

44 

2,046 

231 

3.53S 

1,316 

3.085 

2.439 

898 

273 

2.167 

1,118 

Number  of  Panish-      Number  of 
ments  for  Offences   Prisoners  in  the 
within  the  Prison      course  of  the 
in  the  course  of  year, 

the  year. 


Coldbalh  Fields  House  of  CoiTection 
Wakefield  House  of  Correction  •  • 
Salford  House  of  Oorrectioo  .  .  . 
Knutafonl  House  of  Correction  .  . 
Stafford  Gaol  and  House  of  Correction 

Westminster  BrideweU 3.53S 

Brixton  House  of  Correction  .     .     .         898 

For  '  talking  and  swearing  *  alone,  in  Coldbath  Fields 
House  of  Correction,  in  1836,  the  punishments  averaged 
about  12  per  diem ;  but  even  these  large  returns  fall  short  of 
being  a  correct  index  of  the  discipline:  The  punishments 
generally  imposed  consisted  in  reduction  of  food,  or  con- 
finement in  solitary  cells,  by  which  health  was  so  much 
impaired,  that  the  governors  were  obliged  to  reduce  the 
severity  to  a  degree  which  impaired  its  efficacy.  From 
this  discretion  interposing  between  the  discipline  contem- 
plated and  the  means  required  for  its  enforcement,  arose 
a  great  disproportion  in  the  amount  of  punishments  in  the 
different  prisoils  on  the  silent  system.  In  Coldbath  Fields 
House  of  Correction,  with  nearly  three  times  the  number 
of  prisoners  in  Wakefield  House  of  Correction,  the  punish- 
ments (in  1837)  were  nearly  equal  in  amount,  exceeding 
1000  per  month.  In  Brixton  House  of  Correction,  with 
nearly  the  same  number  of  prisoners  as  in  Wakefield,  the 
number  of  punishments  were  not  one-tenth  in  amount. 
In  Stafford  House  of  Correction,  with  about  two-thirds  the 
number  of  prisoners  as  in  Wakefield,  the  punishments 
were  not  one-fiftieth  in  amount.  In  Tothill -Fields  House 
of  Correction,  with  one-fourth  more  prisonera  than,  in 
Wakefield,  the  punishments  were  little  more  than  one- 
third  in  amount.  In  Salford  House  of  Correction,  Lan- 
cashire, with  more  than  twice  the  number  of  prisoners  in 
Wakefield,  the  punishments  were  only  one-thira  in  amount. 
(Report  of  the  Insvectors  of  Prisons,  1838,  pp.  166-7.) 

The  recommittals  to  Coldbath  Fields  prison  (the  largest 
prison  in  the  kingdom  on  the  alent  system)  for  the  year 
ending  September,  1836,  were  2795 ;  to  Westminster  Bride- 
well, the  proportion  ascertained  to  the  recommittals  was 
about  40  per  cent.,  and  the  real  proportion  was  probably 
much  larger.     (Injectors'  Report,  1837.) 

Since  the  date  of  the  returns  quoted,  the  employment  of 
prisoners  as  wardsmen,  and  in  other  incidental  capacities, 
has  been  to  a  great  extent  abolished,  and,  an  approach  has 
been  made  to  uniformity  in  the  discipline  pursued  in 
prisons  on  the  silent  system.  But  under  any  arrangements 
the  principle  on  which  such  prisons  are  conducted  almost 
necessarily  involves  great  and  numerous  vices. 

Regulation  of  Prisons  on  the  Silent  System. — ^The  power 
of  establishing  rules  for  prisons  is  vested  by  act  of  par- 
liament (5  &  6  Wm.  IV.,  c.  38)  in  the  secretary  of  state  for 
the  home  department.  Distinct  divisions  of  each  prison 
are  appropriated  to  male  and  female  prisoners.  The  several 
wards,  cells,  yards,  &c.  are  devoted  to  distinct  classes  of 
prisoners.  Tjiere  are  baths  for  the  cleansing  and  bathing 
of  prisoners ;  a  fumigating  oven  for  the  cleansing  and  dis- 
infecting of  their  clothes,  linen,  or  bedding.  A  competent 
number  of  cells  adapted  to  solitary  confinement  for  the 
punishment  of  refractory  prisoners,  and  for  the  reception 
of  such  as  may  by  law  be  sentenced  to  confinement  therein, 
is  provided.  Separate  rooms  are  provided  as  infirmaries  or 
sick  wards  for  the  two  sexes,  and  as  far  as  possible  for  the 
different  descriptions  of  prisoners.  Every  prisoner  is  pro- 
vided with  suitable  bedding,  and  every  male  prisoner  with 
a  separate  bed,  hammock,  or  cot,  either  in  a  separate  cell, 
or  in  a  cell  with  not  less  than  two  other  male  prisoners. 
Convenient  places  are  set  apart  for  washing,  combing,  &c., 
and  yards  for  exercise.  It  is  provided  by  law  that  the 
visiting  justices  appointed  at  each  quarter-session  shall 
meet  periodically  at  the  prison  and  inspect  the  several 
jonmals,  registers,  and  books,  and  give  such  directions  as 
may  to  them  seem  necessary ;  that  they  shall  regulate  a 
scale  of  fines  to  be  levied  by  the  governor  upon  the  sub- 
ordinate officers  for  negligence  in  the  performance  of  their 
duties;  that  they  may  suspend  any  officer;  examine  from 


time  to  time  the  state  of  the  buildings,  the  classification, 
separation,  inspection,  hard  labour,  employment,  health, 
diet,  instruction,  &c.  of  the  prisoners ;  also  into  the  amount 
and  disptisal  of  their  earnings,  the  expenses  attending  the 
prison,  and  any  improvement  which  may  be  practicable ; 
they  are  required  to  direct  such  books  as  they  think  proper 
to  be  distributed  for  the  use  of  prisoner?  who  do  not  belong 
to  the  established  church ;  they  may  enter  into  contracts 
for  the  employment  of  prisoners  m  any  work  or  trade 
within  the  prison,  subject  to  the  sanction  of  the  general  or 
quarter  session ;  they  may  authorize  any  prisoner  to  be 
employed  in  the  service  of  the  prison,  but  not  in  the  ser- 
vice of  any  officer  in  control  or  instruction  of  any  other 
prisoner ;  tney  may  order  necessary  clothing  or  tools  to  be 
given  to  any  prisoner  on  his  discharge,  or  may  pay  his 
passage  home,  or  present  him  with  such  a  moderate  sum 
of  money  as  thej  may  think  fit :  they  are  required  to  make 
a  report  respecting  the  state  of  the  prison  at  eveiy  quarter- 
sessions  :  in  case  of  •:ontagiou8  disease,  or  any  otner  emer- 
gency, they  are  empowered  to  issue  an  order  under  their 
hands  and  seals,  to  remove  the  prisoners  to  some  other 
prison  or  place  of  confinement  within  their  jurisdiction ; 
m  case  of  any  criminal  prisoner  being  guilty  of  repeated 
offence  against  the  rules  of  the  prison,  or  of  any  greater 
offence  than  the  governor  is  authorized  to  punish,  a  visit- 
ing justice  may  order  the  offender  to  be  punished  by  soli- 
tary confinement ;  and  in  case  of  absolute  necessity,  by 
confinement  in  irons ;  a  visiting  justice  may  receive  the 
complaint  of  any  prisoner.  Spirits,  wine,  beer,  and  tobacco 
are  prohibited  to  any  prisoner  excepting  in  cases  approved 
of  by  the  surgeon.  For  every  prison  it  is  provided  that 
there  shall  be  a  governor,  chaplain,  and  surgeon ;  and  for 
the  female  branch  of  the  prison  a  matron ;  and  a  sufficient 
number  of  schoolmasters  and  mistresses,  male  and  female 
turnkeys,  and  subordinate  officers ;  none  of  whom,  except- 
ing'the  chaplain  and  surgeon,  are  allowed  to  hold  any 
office  or  have  any  occupation  except  what  refers  to  the 
prison.  TTie  governor  is  required  to  reside  in  and  never 
to  be  absent  from  the  prison  without  the  deputy-governor 
being:  invested  with  his  powers ;  nor  at  night,  without 
permission  in  writing  from  a  visiting:  justice.  He  is  re- 
quired to  keep  a  journal  for  recording  all  punishments 
inflicted  by  his  authority,  or  by  that  of  any  justice,  with 
the  cause  thereof:  he  must,  as  far  as  practicable,  visit 
every  ward,  and  see  every  prisoner,  and  inspect  every  cell 
once  at  least  in  twenty-four  hours ;  or  in  case  of  his  omit- 
ting to  do  so,  must  state  the  cause  of  the  omission  in  his 
journal ;  he  must  also  from  time  to  time,  at  an  uncertain 
hour  in  the  night,  go  through  the  prison.  Before  any  pri- 
soner under  twenty-one  years  of  age  is  discharged,  he 
must  inform  the  friends  or  relatives  of  such  prisoner,  that 
they  may  have  an  opportunity  of  receiving  him :  he  must 
hear  all  complaints  against  or  by  prisoners ;  and  he  may 
punish  by  solitary  confinement,  by  diminution  of  food,  or 
by  the  substitution  of  bread  and  water  forthe  usual  allow- 
ance, any  prisoner  guilty  of  offence :  he  must  inspect 
every  letter  and  parcel  to  and  from  prisoners  (excepting 
such  as  are  addressed  to  a  visiting  justice,  or  other  proper 
authority).  The  chaplain  must  be  a  duly  licensed  clergy- 
man of  the  Church  of  England :  he  is  required  to  read 
prayers  daily,  perform  divine  service  on  Sabbath  and 
church  holidays,  administer  the  sacrameflt  to  prisoners 
whose  state  he  may  deem  fitting  for  that  ordinance ;  de- 
vote a  certain  portion  of  time  daily  to  the  prisoners,  noting 
the  hour  at  which  his  labours  commence  and  close,  iri  a 
journal  to  be  kept  by  him  ;  must  frequently  visit  the  in- 
firmaries and  sick ;  attend  at  all  reasonable  times  any  pri- 
soner who  naay  require  spiritual  advice  and  assistance, 
paying  especial  attention  to  juvenile  offenders  and  to  pri- 
soners in  solitary  confinement ;  he  must  superintend  tne 
distribution  of  books,  and  also  the  management  of  schools ; 
at  every  Michaelmas  quarter-sessions  deliver  to  the  justices 
a  written  statement  as  to  the  religious  and  moral  instruc- 
tion' and  condition  of  the  prisoners,  with  observations 
thereon.  Should  any  prisoner  be  of  a  different  persuasion 
from  that  of  the  Established  Church,  a  minister  of  such 
persuasion,  at  the  request  of  the  prisoner,  at  reasonable 
times,  and  under  restrictions  imposed  by  the  visiting 
justices,  is  allowed  to  visit  him.  The  surgeon  is  required 
to  visit  the  prison  daily,  and  oftener  than  once,  if  neces- 
sary, and  to  see  every  prisoner  confined  therein  at  least 
twice  in  the  week.  His  directions  to  provide  improved 
diet,  air,  exercise,  8cc.  for  any  prisoner  who  is  an  invalid 
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must  be  attended  to.  Whenever  he  has  reason  to  appre- 
hend that  the  niind  or  body  of  a  prisoner  will  be  injuriously 
affected  by  the  discipline  of  the  prison,  he  is  required  to 
report  sucn  case  in  writing  to  the  governor :  he  must  occa- 
sionally inspect  the  various  parts  of  the  prison,  see  to  the 
proper  distribution  of  the  thermometers,  take  notice  of  the 
provisions  supplied  for  the  prisoners,  and  also  of  the  bed- 
ding ;  and  upon  these  particulars  he  is  authorized  to  re- 
port to  the  governor  or  visiting  justices ;  he  must  keep  a 
record  of  the  state  of  health  among  the  prisoners,  or  to 
report  in  writing  after  any  death  the  circumstances  under 
which  the  deceased  was  brought  under  his  treatment,  the 
progress,  &c.  of  his  complaint ;  in  case  of  necessity  he 
may  call  in  additional  medical  assistance  ;  he  must  attend 
at  the  infliction  of  all  corporeal  punishments,  and  his 
orders  for  preventing  injury  to  health  must  be  obeyed  ;  no 
prisoner  labouring  under  acute  or  dangerous  distemper 
must  be  discharged  from  prison  unless  such  prisoner  de- 
sire it. 

On  entering  the  prison  all  prisoners  must  be  placed  in  a 
reception  cell ;  be  examined  and  strictly  searched :  all 
property  taken  from  them,  and  entered  in  an  inventory 
book,  such  property  being  returned  on  their  discharge. 
Every  prisoner  must  be  examined  by  the  surgeon,  and 
after  examination  cleansed  in  ^  warm  or  cold  bath,  and 
have  his  hair  cut,  before  being  passed  into  the  proper 
ward.  Male  prisoners  may  be  visited  by  their  friends  in 
the  presence  of  the  governor  or  a  subordinate  officer; 
female  prisoners  in  the  presence  of  the  matron  or  other 
female  officer.  No  prisoner  who  is  a  Jew  or  a  Moham- 
medan is  compelled  to  labour  on  his  Sabbath. 

A  different  dress  is  worn  by  a  prisoner  convicted  of 
felony  from  one  convicted  of  a  misdemeanor :  he  is  em- 
ployed, unless  prevented  by  sickness,  at  such  hard  labour 
as  can  be  provided,  aud  for  so  manjr  hours  (not  exceeding 
ten)  daily,  except  on  Sundays,  Christmas,  Good-Friday,  or 
any  public  fast  or  thanksgiving  day.  Some  descri})uons 
of  misdemeanants  are  allowed  to  wear  their  own  clothing  if 
deemed  sufficient  and  proper ;  they  are  allowed  to  main- 
tain themselves,  and  receive  at  reasonable  hours  any  food, 
clothing,  bedding,  or  other  necessaries,  under  the  control 
of  the  visiting  justices;  they  may  receive  the  visits  of 
their  friends  at  any  hour  between  nine  in  the  morning  and 
six  in  the  evening,  in  the  presence  of  an  officer  of  the 
prison ;  they  are  allowed  the  use  of  wine  or  malt-liquor  in 
limited  quantities,  and  snuff ;  they  are  not  required  to 
perform  any  work  or  labour,  clean  their  own  apartments, 
make  their  beds,  or  discharge  any  menial  office.  In  chapel 
seats  are  provided  for  them  apart  from  prisoners  of  any 
other  class  or  division.  Should  any  prisoner  of  this  de- 
scription be  unable  to  maintain  himself,  he  is  provided  wi^ 
such  a  diet  as  any  two  or  more  visiting  justices  direct. 
Prisoners  convicted  of  felony,  but  not  sentenced  to  hard 
labour ;  prisoners  convicted  of  misdemeanour,  who  do  not 
come  under  the  description  contemplated  in  the  above 
detail ;  and  other  convicted  prisoners  not  sentenced  to 
hard  labour — ^must  be  clothed  in  a  particular  dress,  and 
employed  in  some  work  or  labour  which  is  not  severe ;  aud 
they  are  restricted  to  a  prison  diet.  They  are  required, 
like  all  other  prisoners,  excepting  misdemeanants  of  the 
first  division,  to  preserve  silence.  (J^Rules  and  fiegula- 
tions  for  the  Government  qf  Westminster  Bridewell^  as 
certijied  by  the  Secretary  of  State  for  the  Home  Depart- 
ment, nth  June,  1841 ;  Regulations  for  Prisons  in  Eng- 
land and  Wales,  1840.) 

Prison  Labour. — Tread-wheel, — Crank-Machine. — The 
labour  which  is  most  generally  imposed  in  prisons  con- 
ducted on  the  silent  system  is  uiat  of  picking  oakum,  and 
of  the  tread-wheel.  The  first  needs  no  explanation ;  the 
second  ma^  not  be  understood  without  it.  The  tread- 
wheel  is  similar  to  a  common  water-wheel.  Upon  its 
circumference  are  stepping-boards  of  sufficient  length  to 
allow  standing-room  for  a  row  of  a  given  number  of 
persons.  The  weight  of  those  persons — ^the  first  moving- 
power  of  the  macmne — produces  the  greatest  effect  when 
applied  upon  the  circumference  of  the  wheel  at  or  near 
the  level  of  its  axle.  To  secure  therefore  this  mechanical 
advantage  a  screen  of  boards  is  fixed  up  in  an  inclined 
position  above  the  wheel,  in  order  to  prevent  the  prisoners 
from  climbing  or  stepping  up  higher  than  the  level  re- 
quired. A  hand-rail  is  fixed  upon  this  screen,  by  holding 
which  they  retain  their  upright  position  uppn  the  re- 
volving-wheel, and  the  risk  of  injury  is  lessened.    A  light 


shed  protects  the  prisoners  in  wet  weather,  and,  from  the 
heat  of  the  sun  in  summer,  and  it  is  generally  so  con- 
structed as  to  expose  all  who  are  employed  on  the  wheel 
to  the  inspection  of  the  overseers.  The  tread-wheel  is  set 
to  work  in  the  following  manner :— The  party  of  prisoners 
ascend  at  one  end  by  means  of  steps,  and  when  the 
requisite  number  are  ranged  upon  the  wheel,  it  commences 
its  revolution.  The  effort  to  each  individual  of  the  party 
is  simply  that  of  ascending  an  endless  flight  of  steps,  the 
combined  weight  of  the  prisoners  acting  upon  every  suc- 
cessive stepping-4)oard,  precisely  as  a  stream  of  water  upon, 
the  floating  boards  of  a  water-wheel.  This  operation  is 
maintained  without  intermission  during  the  hours  of 
labour,  by  the  appointment  of  a  certain  portion  of  the 
class  to  relieve  the  party  on  the  wheel.  Tliese  changes 
are  performed  at  regular  intervals  determined  by  signal ; 
when  the  prisoner  at  one  end  of  the  wheel  descends  for 
rest,  another  at  tlie  same  moment  ascends  at  the  other  end. 
By  this  method  the  proper  number  of  men  on  the  wheel 
is  continually  kept  up,  and  the  work  is  equally  apportioned 
to  every  man.  The  degree  of  labour  to  each  prisoner  in  a 
given  time  is  also  determined  by  regulating  the  proportion 
of  working  and  resting  men  one  to  the  other ;  or,  which 
amounts  to  the  same  thing,  the  relative  proportion  of 
those  required  to  work  the  wheel  to  the  whole  number 
of  the  class :  thus,  if  ten  out  of  fifteen  men  are  appointed 
to  be  on  the  wheel,  each  man  will  have  forty  minutes 
labour  and  twenty  minutes  rest  in  every  hour.  In  the 
application  of  exertion  to  this  species  of  labour,  there  are 
two  objects  to  be  considered  in  the  measurement  of  such 
exertion :  first,  Uie  rate  with  which  the  exertion  is  main- 
tained; secondly,  its  duration.  The  rate  of  exertion 
maintained  by  a  prisoner  on  the  tread-wheel  is  determined 
by  the  velocity  of  its  revolutions,  and  by  the  height  of  the 
steps  :  thus,  if  a  prisoner  treads  upon  the  steps  of  a  wheel 
which  are  eight  inches  asunder,  and  if  the  velocity  of  its 
revolution  be  fiftjj  steps  per  minute,  he  will  have  to  move 
or  lift  his  own  weight  over  33J  feet  per  minute,  or  maintain 
a  rate  of  exertion  equal  to  2000  feet  of  ascent  per  hour. 
To  complete  the  measure  of  individual  labour  the  duration 
of  this  rate  of  exertion  is  next  to  be  considered.  This 
will  be  affected  by  ^he  proportion  of  resting  and  labouring 
prisoners,  in  which  a  class  or  gang  is  appointed  to  work 
on  a  tread-wheel,  and  by  the  number  of  hours  which  the 
regulations  of  the  prison  require  for  daily  labour.  Thus 
where  two-thirds  of  a  class  are  appointed  to  be  on  the 
wheel,  and  one-third  to  be  off  the  wheel  as  relays,  and 
when  the  number  of  hours  of  general  labour  for  the  day 
are  10,  the  duration  of  actual  labour  will  be  6}  hours. 
Then,  if  the  rate  of  exertion,  2000  feet  per  hour,  be 
multiplied  by  6|,  we  have  a  result  of  13,333  feet  ascent  as 
the  measure  of  each  man's  labour  at  the  wheel  for  the 
whole  day.  The  labour  of  the  tread-wheel  is  at  present 
chiefly  applied  to  the  grinding  of  com  and  pumping 
water  for  prison  consumption.  (See  Description  of  the 
Tread-mill  for  the  Employment  of  Prisoners,  with  Obser- 
vations on  its  Management,  published  by  the  Committee  of 
the  Society  for  the  Improvement  of  Prison  Discipline,  <J'C.) 
In  some  prisons  females  as  well  as  males  are  employed 
on  the  tread- wheel,  the  application  of  this  mode  of  punish- 
ment to  either  or  both  of  the  sexes  being  determined  by 
the  discretion  of  the  justices  of  the  peace  in  connection 
with  each  prison.  In  Coldbath-Fields  prison  females  are 
so  employed,  whereas  in  Westminster  Bridewell  they  are 
not.  The  application  of  tread-wheel  labour  to  women  is 
liable  to  occasion  miscarriage  in  cases  of  pregnancy,  and 
in  various  ailments  of  the  sex  it  is  apt  to  produce  serious 
disease :  it  is  injurious  also  to  males  when  applied  for  a 
prolonged  period.  As  a  punishment  it  is  very  uneaual, 
its  severity  depending  upon  the  physical  strengtli  of  tnose 
subjected  to  it ;  and  it  is  administered  with  great  want  of 
uniformity  in  different  prisons,  as  the  following  table  will 
show ; — 

Ordlaary    Avenxgc 

Average  Ordinary    Protortion     Nam  tier 

Housaa  Number  of     Height  Velocity   ofPxisoneiv     of  feet 

of  Working      ofeadi  of  Wheels       off  the       inasceot 

Correction.  Hours  per      Step.  per  Wheel,  to       per 

Diem.  Minute.    Total  Number    Dieia. 
Inches.       Steps.         employed. 

Walsingham    .  7  8  36  |  7,799 

Northampton  .  6J  7  48  i  10,929 

Coldbath-fields  7|  8  48  \  16.800 

Petworth     .     .  8^  9  .       48  J  18,473 

knutsford  •     .  Sf  8f  48  f  21,000 
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(See  Digest  of  Gaol  Returns^  No,  6  ;  Appendix  to 
the  Report  of  the  Inspectors  of  Prisons,  1837.) 

Another  mode  of  employing  prisoners,  but  one  which  is 
not  so  much  in  use  as  the  tread-wheel,  is  with  the  crank. 

This  machine,  which  is  intended  for  providing  labour 
for  prisoners  in  solitary  cells,  is  contained  in  a  strong  cast- 
iron  case  ;  the  height  is  about  3  feet  6  inches ;  breadth 
nearly  2  feet,  and  the  thickness  about  18  or  20  inches. 
The  fly-wheel  belonging  to  it  is  about  4  feet  in  diameter. 
The  crank  is  made  of  wrought-iron,  not  less  than  2^ 
inches  square  in  the  centre,  and  a  proportionate  strength 
at  the  ends,  on  which  is  fixed  the  fly  on  one  side,  and  the 
crank  for  the  labour  of  the  prisoner  at  the  other  ;  a  con- 
necting-rod is  attached  to  the  crank,  with  strong  steel 
joints,  and  a  brass  pulley  or  sheave  on  sliders  to  preserve  a 
parallel  motion  to  the  pump-rod  moving  through  the  stuff- 
ing-box. The  pump  is  a  brass  cylinder  bored  very  cor- 
rectly, and  about  2  or  2J  inches  diameter,  and  10  or  12 
inches  long. 

The  cistern  is  a  vessel  made  of  strong  copper,  and  will 
contain  about  four  or  five  gallons  of  water  or  any  other 
fluid.  The  air-vessel  is  also  made  of  strong  copper,  about 
5^  inches  in  diameter  and  12  inches  in  length,  connected 
by  a  strong  lead  pipe  with  the  pump  and  cistern.  To  this 
pipe  is  fixed  a  brass  valve,  which  is  covered  to  prevent 
the  water  or  other  fluid  from  spraying  about.  This  valve, 
and  the  rod  connected  with  the  valve,  is  loaded  with  a 
lever  and  weight,  and  by  shifting  the  weight  the  degree  of 
labour  is  varied. 

When  the  crank  is  put  in  motion  by  the  prisoner,  the 
water  is  received  into  the  pump,  a  part  is  forced  into 
the  air-vessel,  and  part  through  the  valve  into  the  cistern 
whence  it  was  taken:  this  produces  a  continued  round 
of  hard  labour  for  any  length  of  time.  The  crank  is 
generally  provided  with  a  gvrometer  (ywpoc,  a  circle,  and 
fikrpov,  a  measure),  which  calculates  the  exact  number  o£ 
turns  made  by  the  prisoner  in  the  week,  at  the  rate  of  from 
20,000  to  ^,000  turns  per  day,  or  from  45  to  50  turns  per 
minute,  for  any  number  of  working  hours.  The  machine 
is  very  closely  shut  from  the  prisoner ;  and  at  any  time 
when  the  superintendent  desires  to  examine  the  labour 
done  by  the  prisoneri  he  unlocks  the  circular  door,  and  the 
fryrometer  at  once  points  out  the  number  of  turns  that 
have  been  made.  The  rising  bottom  to  the  cistern  is  made 
with  very  small  holes,  to  prevent  any  substances  passing 
into  the  pump.  The  prisoner  stands  on  a  step  of  wood  to 
work,  which  makes  him  a  proper  height  for  the  crank, 
which  should  be  about  2  feet  6  or  8  inches  above  his  stand- 
ing-place. The  crank-machine  may  be  constructed  of  dif- 
ferent sizes.  Plans  will  be  found  in  the  work  from  which 
we  quote,  which  will  render  the  above  description  more  in- 
telligible. (Description  of  the  Tread-Mill,  and  qf  the 
Portable  Crank-Machine  by  Wm.  Hose,) 

Expense  of  the  Silent  System.^The  average  expense  of 
each  convict  kept  in  a  House  of  Correction,  on  tne  silent 
system,  is  about  55^.  or  56/.  for  four  years.  (Lord  John 
Kussell's  Note  on  Transportation  and  Secondary  Punish- 
ments, January  2, 1839.) 

Separate  Sj^^/cm.— Separate  imprisonment  differs  from 
what  is  ordinarily  understood  by  solitary  imprisonment  in  the 
following  particulars : — *  In  providing  the  prisoner  with  a 
large,  well-ventilated,  and  lighted  apartment,  instead  of 
immuring  him  in  a  confined,  ill-ventilated,  and  dark  cell ; 
in  providing  him  with  everything  that  is  necessary  to  his 
cleanliness,  health,  and  comfort  during  the  day,  and  for  his 
repose  at  night,  instead  of  denying  him  those  advantages ; 
in  supplying  him  with  sufficient  food  of  wholesome 
quality,  instead  of  confining  him  to  bread  and  water ;  in 
alleviating  his  mental  discomfort  by  giving  him  employ- 
ment ;  by  the  regular  visits  of  the  officers  of  the  prison,  of 
the  governor,  surgeon,  turnkeys,  or  trades*  instructors,  and 
particularly  of  the  chaplain,  instead  of  consigning  him  to 
the  torpor 'and  other  bad  consequences  of  idleness,  and  the 
misery  of  unmitigated  remorse ;  in  separating  him  from 
none  of  the  inmates  of  the  prison  except  his  fellow-pri- 
soners, instead  of  cutting  him  off  as  far  as  may  be  from  the 
sight  and  solace  of  human  society ;  in  allowing  him  the  privi- 
lege of  attending  both  chapel  and  school,  for  the  purposes 
of  public  worship  and  education  in  class  (securing  on  these 
occasions  his  complete  separation  from  the  sight  and  hear- 
ing of  his  feUows),  insteaa  of  excluding  him  from  divine 
service  and  instruction ;  in  providing  him  with  the  means 
of  taking  exercise  in  the  open  air,  whenever  it  is  necessary 


and  proper,  instead  of  cpnfining  him  to  the  unbroken 
seclusion  of  his  cell.'  {Inspectors*  Report,  1838.)  It  is 
contended  by  the  advocates  of  the  separate  system  that  as 
a  mode  of  punishment  it  prevents  contaminating  inter- 
course among  criminals,  witnout  requiring  for  that  purpose 
the  addition  of  those  punishments  which  are  attached  to 
breaches  of  regulation  in  prisons  on  the  silent  system ;  and 
that  it  obviates  the  necessity  of  that  minute  supervision  by 
prison  officei-s  likewise  characteristic  of  the  silent  system, 
and  which,  in  its  operation,  is  found  to  be  humiliating  and 
degrading  without  being  effective :  that  it  diminishes  the 
probability  of  a  prisoner  being  recognised  after  his  restora- 
tion to  society  as  having  been  the  subject  of  penal  inflic- 
tion, and  thereby  favours  his  permanent  reformation  ;  that 
it  presents  the  mind  of  the  pnsoner  in  the  most  favourable 
circumstances  for  receiving  new  and  right  impressions; 
that  it  does  not  disturb  these  impressions  m  their  progress 
to  becoming  settled  habits  ;  that  labour  being  given  as  a 
mitig^ation,  not  an  aggravation,  of  confinement,  in  a  separate 
cell,  it  is  ever  afterwards  associated  in  the  mind  with  what 
is  agreeable,  instead  of  with  what  is  degrading  and  repug- 
nant, as  in  the  case  of  those  prisons  where  it  is  imposed  as 
a  pvmishment. 

py  the  opponents  of  the  separate  system  the  compati- 
bility of  the  enforcement  of  that  system  with  the  mainte- 
nance of  the  sound  state  of  body  and  mind  of  the  prisoners 
has  been  questioned.  The  assumption  that  all  association 
of  criminals  must  necessarily  be  degrading  has  been  dis- 
puted; and  it  has  been  urged  that  it  is  the  object  for 
which  men  are  associated,  and  the  principles  by  which 
their  association  is  regulated,  not  the  original  character 
of  the  individuals  brought  together,  wmch  determines 
the  effect  of  this  association  on  the  individuals.  Accord- 
ingly  it  has  been  contended  that  while  it  may  be  perfectly 
I  true  that  association  for  exemplary  or  vindictive  punish- 
ment  is  deteriorating,  it  remains  to  be  proved  that 
association  for  reform  would  be  so ;  and  it  is  further 
contended,  that  in  a  process  contemplating  reform,  success 
will  be  aided  by  association,  as  in  the  case  of  societies 
for  the  promotion  of  temperance  and  the  like.  In  reply 
to  the  argument  respecting  the  recognition  of  the  criminal 
after  release,  it  is  said  the  argument  may  be  allowed 
all  its  assumed  weight  if  it  can  be  shown  that,  con- 
sistently with  justice,  the  conviction  of  an  offender 
may  take  place  without  the  knowledge  of  more  than 
the  parties  immediately  concerned  in  his  prosecution,  or 
that  his  release  will  not  involve  a  renewal  of  any  of  the 
connections  of  place  or  person  which  subsisted  before 
imprisonment.  That  solitude  is  favourable  to  the  inculca- 
tion of  new  principles  is  allowed,  but  it  is  urged  that  the 
cultivation  of  principles  in  the  mind  is  only  one-half  of  a 
process  of  conversion,  and  that  without  a  sphere  of  action 
they  can  neither  be  matured  nor  satisfactorily  tested.  These 
and  other  objections  have  been  urged  by  writers  to  whose 
works  the  reader  is  referred;  but  it  is  generally  agreed 
that  a  satisfactory  determination  of  the  question  at  issue 
can  only  be  derived  from  experiments,  to  enter  on  which 
there  is  less  reluctance,  seeing  that  every  mode  of  secon- 
dary punishment  which  has  yet  been  triedf  has  disappointed 
the  expectations  in  which  it  originated.  {Australiana,  or 
Thoughts  on  Convict  Management ;  and  A  General  View 
of  the  Social  System  of  Convict  Management,  ^c,  by  Cap- 
tain Maconochie ;  The  Merits  cfa  Home  and  of  a  Colonial 
Process  ;  of  a  Social  and  of  a  Separate  System  of  Convict 
Management,  by  F.  M.  Innea ;  Reports  of  the  Inspectors 
of  Prisons,) 

The  separate  system  originated  in  this  country  in  the 
yeai- 1790,  and  was  first  tried  in  the  county  gaol,  Gloucester. 
This  building  was  provided  with  cells  in  which  prisoners 
were  confined  apart,  day  and  night,  from  the  hour  of 
admission  to  that  of  discharge.  Those  confined  under 
short  sentences  were  denied,  those  under  long  sentences 
were  provided  withf  employment.  Moral  and  religious 
instruction  was  given  in  the  cells  and  in  the  chapel.  This 
discipline  was  enforced  during  seventeen  years,  in  which 
period  there  were  very  few  re-commitments.  But  the 
increase  of  population  demanding  increased  prison  accom- 
modation, the  system  was  abandoned  to  make  room  for 
additional  prisoners.  In  1811  the  favourable  opinion  con- 
ceived of  separation  in  prisons  by  a  committee  of  the 
House  of  Commons  led  to  a  recommendation  Hhat  a 
separate  prison  should  be  erected  in  the  first  instance,  for 
the  counties  of  London  and  Middlesex,  and  that  measures 


Digitized  by 


Google 


T  R  A 


152 


T  R  A 


should  be  taken  for  carrying  on  the  pentitentiary  system, 
as  soon  as  might  be  practicable,  in  different  parts  of  the 
country.'  In  the  following  year  (1812)  the  act  52  Geo. 
III.,  c.  44,  was  framed  in  conformity  with  the  committee's 
recommendation,  by  which  act  the  Penitentiary  at  Millhank 
was  commenced  in  1813 — subsequent  acts  punting  leave 
to  increase  its  accommodations.  In  1821  this  great  prison 
was  completed  for  the  reception  of  1200  hundred  convicts, 
for  England,  Scotland,  and  Wales.  The  separate  system 
did  not  begin  to  be  carried  out  for  some  years  after  the 
establishment  of  the  Mill  bank  Penitentiary,  and  after 
having  been  for  some  time  in  operation  it  was  abandoned, 
owing  to  the  great  mortality  which  prevailed  there.  This 
mortality,  it  is  alleged,  resulted  from  the  unheaJthiness  of 
the  situation  in  which  the  Penitentiary  is  built,  and  all 
connection  of  it  with  the  separate  system,  in  the  nature  of 
a  consequence,  is  denied.    {Inspector^  Reports.) 

A  model  prison  on  the  separate  system  has  just  been 
completed,  and  no  less  than  14  more  are  projected  in 
different  parts  of  England ;  the  success  or  failure  of  which 
will  determine  whether  the  system  shall,  or  shall  not, 
become  general.  The  following  are  the  general  principles 
observed  in  the  construction  of  the  model  or  Pentonville 
prison,  London : — 

Separate  Prison  Construction. — ^The  boundary-wall  is  of 
a  height  above  the  ground  sufficient  to  preclude  all  chance 
of  escape  by  climbing,  and  the  foundation  of  such  a  depth 
as  to  prevent  undermining  in  the  course  of  a  single  night. 
It  presents  an  even  smooth  surface  on  both  sides.  A  clear 
space  is  preserved  on  the  outside  of  ihe  boundary,  that  no 
erection  may  be  made  against  it,  and  that  the  exterior  may 
be  open  to  inspection  ;  and  in  like  manner  the  prison  vrings 
are  not  connected  with  it,  but  a  clear  space  preserved  round 
the  interior.  There  is  only  one  gateway  in  this  external 
boundary,  which  is  placed  immediately  opposite  the  en- 
trance-door, opening^into  an  inclosed  court-yard.  The  gate 
being  retired  a 'little,  it  is  deemed  will  be  of  advantage  in 
affording  the  means  of  defending  it  through  loop-holes 
made  in  the  side- walls,  should  attempts  be  made  to  force  it 
during  riots  or  popular  excitement!  Accommodation  is 
provided  within  the  prison  walls  for  the  officers  in  detached 
houses.  The  prison  is  entered  by  a  broad  passage  leading 
through  the  entrance-building  to  the  central  hall,  on  the 
sides  of  which  there  are  convenient  apartments  for  the 
turnkey,  male  and  female  superintendants,  and  surgeon ; 
and  a  mess-room  for  the  officers,  together  with  a  room  for 
the  magistrates,  and  an  office  for  the  governor :  these  last 
rooms  look  into  the  central  hall,  and  command  a  view  of 
the  interior  of  the  prison :  there  are  likewise  staircases 
leading  to  the  basement,  intirmary,  and  chapel.  The  base- 
ment of  the  entrance  building  contains  reception  cells,  a 
cleansing-room  for  males,  a  fumigating  oven  for  disinfect- 
ing prisoners'  clothes,  store-rooms  for  clothing  and  prison 
stores,  such  as  bedding,  &c.,  water-closet,  andf  a  room  for 
the  steward  or  prison  officer  employed  about  the  kitchen 
and  store  departments.  A  portion  of  the  upper  part  of 
this  entrance  building  is  appropriated  as  a  chapel,  and  the 
remainder  as  an  infirmaiy,  or  convalescent  rooms ;  the 
former  opening  into  the  central  hall,  and  the  latter 
entirely  detached  from  the  rest  of  the  prison  by  a  partition 
wall,  being  a  separate  staircase  from  the  passage  below. 
The  central  hall,  as  before  explained,  opens  from  the  floor 
to  the  roof,  and  will  be  iised  as  the  principal  station  of  the 
officers  engaged  in  carrying  on  the  discipline  of  the  prison. 
A  gallery,  which  is  a  continuation  of  that  into  which  the 
prison  rooms  or  cells  open,  runs  round  the  central  hall 
about  10  feet  above  the  floor,  affording  access  to  the 
chapel  and  all  the  wings ;  staircases  being  placed  in 
convenient  situations  communicating  with  it.  The  windows 
of  the  hall  overlook  the  airing-yards,  and  the  greater  part 
of  the  space  within  the  boundary  wall.  The  general 
kitchen  of  the  prison,  the  bread-room,  scullery,  coal- 
cellar,  and  an  apparatus  for  cookiitg,  and  for  ventilating 
and  warming  the  entrance  building,  are  situated  in  the 
basement  under  the  central  hall  and  a  small  portion  of  the 
adjacent  wings.  The  prison  wings,  as  before  explained, 
radiate  from  the  central  hall,  an  open  passage  or  corridor 
being  designed  to  run  longitudinally  through  the  centre  of 
each,  and  the  prison  rooms  or  cells  open  into  the  corridor ; 
these  being  ranged  in  three  stories.  The  lower  range  is 
on  the  level  of  the  floor  of  the  conidor  and  hall ;  the  upper 
ranges  open  upon  a  narrow  gallery  attached  to  the  wall, 
>Vhich  is  continued  round  tne  central  hall  as  already 


explained.  At  the  farther  extremity  ol  each  prison  win^ 
a  flight  of  steps,  covered  by  a  trap-door,  Icatl  to  the  punish- 
ment cells,  which  are  placed  in  the  basement.  In  the 
centre  of  each  wing  a  circular  iron  staircase  is  designed  to 
communicate  with  the  galleries,  and  to  be  continued  into 
the  store-rooms  below.  In  addition  to  the  stores  and  ven- 
tilating apparatus,  placed  in  the  basement  under  the  centre 
of  each  prison  wing,  is  a  large  bath,  the  use  of  which  it  is 
conceived  will  be  essentially  conducive  to  the  health  of 
the  prisoners.  The  general  dimensions  of  the  cells  are 
about  13  feet  long  by  7  broad,  9  or  10  feet  high,  to  the 
under  side  of  the  arched  ceiling.  It  is  deemed  desirable 
that  the  length  should  greatly  exceed  the  breadth,  as  this 
affords  a  better  opportunity  of  taking  exercise,  and  facili- 
tates the  unobserved  inspection  of  the  interior.  The  par- 
titions between  the  cells  are  not  less  than  18  inches  in 
thickness,  thereby  precluding  as  much  as  possible  the 
transmission  of  sound  between  adjoining  cells.  The 
external  walls  are  two  bricks  and  a  half  thick,  or  two  feet 
of  stone  ;  the  internal  walls  next  the  corridor  or  passage 
two  bricks  thick,  or  18  inches  of  stone ;  the  flues  are  12  by 

5  inches,  and  are  worked  in  the  corridor  wall  and  the  ex"- 
ternal  wall  for  ventilation.  The  windows  of  the  cells  are 
placed  close  under  the  arch,  and  have  stone  sills.  The  iron 
window-frame  is  a  fixture  let  into  a  ctoovc,  with  proper 
rebates  for  the  glass,  which  is  unpoTished :  the  general 
dimensions  of  the  windows  are  about  3  feet  6  inches  long, 
and  not  exceeding  11  inches  in  breadth.  For  additional 
security  a  strong  wrought-iron  bar  is  placed  outside  the 
window-frame,  m  the  direction  of  its  length,  so  as  to 
divide  the  opening  into  two  portions  of  about  5  inches  each. 
The  cells  have  single  doors,  the  frame  of  which  is  of  oak, 

6  inches  by  5  ;  the  doors,  2  inches  thick,  of  deal,  framed 
flush  on  both  sides,  the  edges  covered  with  felt,  to  prevent 
noise  in  the  transmission  of  sound ;  a  strong  iron  plating  is 
on  the  side  next  the  cell,  riveted  through ;  and  tne  doors 
are  hung  with  strong  4J-inch  butt  hinges,  and  fastened 
with  a  spring  lock  and  latch ;  a  bevelled  aperture  is  cut 
for  the  inspection  slide,  and  a  trap-door,  6  by  9,  is  fixed  in 
the  door  for  passing  provisions  through,  and  which  is  hun^ 
on  two  centres,  so  as  to  form  a  shelf  when  let  down ;  it  is 
fitted  with  a  strong  bottom  thumb-bolt  to  secure  it  in  its 
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place.  The  outer  door  next  the  corridor  is  hung  with  4J- 
inch  butt  hinges,  working  on  centres,  the  object  being  that 
the  door  may  be  opened  without  noise  for  inspection  ;  the 
edge  is  covered  with  felt,  and  shuts  i^to  a  rebate  in  the 
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door  frame,  flush  with  the  wall.  For  every  cell  there  are 
suitable  means  provided  for  a  constant  supply  of  fresh 
water,  and  for  necessary  relief  without  entailing  unWhole-^ 
some  smells.  The  exercise  of  prisoners  in  the  open  air, 
without  compromising  individual  separation,  is  thus 
obtained.  The  airing  yurds  radiate  from  a  central  point, 
round  which  is  placed  a  dark  passage  affording  an  inspec- 
tion into  each  yard :  the  advantage  of  a  dark  passage  is, 
that  it  facilitates  close  and  unobserved  inspection.  The 
yards  have  open  railings  at  both  extremities,  in  order  to 
allow  a  free  circulation  of  air,  and  they  are  so  constructed 
that  no  two  prisoners  can  see  each  other.  A  small  roof 
is  attached  to  the  division  walls,  to  afford  shelter  when 
necessary,  and  the  position  of  the  yards  with  reference  to 
the  doors  in  the  centre  of  the  prison  wings,  gives  a  ready 
means  of  access  from  the  cells. 

The  chapel  is  fitted  up  with  separate  stalls  or  sittings ; 
the  sides  of  each  stidl,  and  the  doors,  which  form  the  con- 
tinuation of  those  sides,  and  shut  up  the  general  passage 
to  each  row,  radiate  upon  the  pulpit  so  that  each  prisoner 
can  see,  and  be  seen  by,  the  cnaplain.  The  back  of  each 
row  of  seats  is  made  of  such  a  height  as  to  intercept  the 
communication  between  the  rows,  when  the  prisoners  are 
standing  up,  and  yet  not  so  high  as  to  conceal  them  from 
the  observation  of  the  prison  officers  when  sitting  down. 
A  double  passage  is  made  down  the  centre  of  the  chapel, 
opening  into  and  communicating  with  the  gallery  sur- 
rounding the  central  hall,  and  thus  affording  two  points  of 
access  to  it.  A  staircase  leads  from  the  gsdlery  to  a  door 
on  a  convenient  level  for  entering  near  the  upper  row  of 
seats,  from  whence  a  succession  of  steps  arranged  in  pairs 
communicate  downwards  with  each  row  in  front.  The 
ceiling  of  the  chapel  is  coved,  and  ventilators  are  intro- 
duced into  it;  the  roof  and  the  bearers  supporting  the 
seats  being  made  of  iron.    For  the  ventilation  and  warm- 
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ing  of  the  prison  rooms  or  cells,  an  apparatus  is  placed  in 
the  centre  of  the  basement  story  of  each  win^,  tne  object 
of  which  is  to  secure  a  more  complete  venulation  than 
could  be  obtained  if  the  system  had  been  extended  from 
either  extremity.  The  apparatus  consists  of  a  proportion 
of  large  tubes  or  pipes  for  hot  water ;  and  in  connection  with 
it  there  is  a  large  cold-air  flue  communicating  with  a  shaft 
out  of  doors,  which  serves  for  two  wings.  The  fresh  air 
introduced  through  the  flue  is  brought  in  contact  with 
and  passes  through  the  tubes  of  the  apparatus,  and  may 
therefore  be  wanned  or  left  at  its  natural  temperature,  as 
may  be  desirable.  The  air  thus  brought  from  without  then 
passes  to  the  right  and  left  along  the  flue  which  runs  hori- 
zontally under  the  floor  of  the  corridor,  from  whence  a 
communication  is  established  by  lateral  small  flues 
separately  with  each  cell,  both  on  the  lower  and  upper 
floors. 

The  means  whereb)r  foul  air  is  extracted  from  the  flues 
are  these :  a  grating  is  placed  close  to  the  door  of  each 
cell,  on  the  siae  next  to  the  outer  wall,  and  diagonally  op- 
posite to  where  the  fresh  air  is  introduced.  This  grate 
opens  into  a  flue  which  passes  down  the  outer  wall,  and 
communicates  with  a  main  foul-air  flue  placed  under  the 
floor  of  the  basement.  These  main  foul-air  flues  termi- 
nate in  a  chimney-shaft  rising  above  the  top  of  the  build- 
ing. With  a  view  to  obstruct  the  transmission  of  sound, 
and  prevent  that  communication  which  might  be  attempted 
by  means  of  the  flues,  the  main  foul-air  flues  are  divided 
into  three  compartments,  one  for  each  range  of  cells.  By 
means  of  the  system  of  flues  which  has  been  described,  a 
communication  is  established — ^first,  from  the  outer  air, 
through  the  warming  apparatus,  to  the  top  of  each  cell ; 
and  then  from  the  floor  of  each  cell  back  again  through 
the  extracting  or  foul-air  flues  or  chimney  into  the  outer 
air.  In  order  to  regulate  the  quantity  of  air  admitted  into 
each  cell,  which  with  apertures  of  equal  size  would  differ 
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in  proportion  to  the  distance  from  the  apparatus,  a  vaive 
or  damper  may  be  placed  in  the  extracting  flues,  close  t» 
the  outer  door  of  each  cell  in  the  corridor,  so  constructed 
as  not  to  close  it  up  entirely,  but  to  leave  sufficient  ran^e 
to  operate  upon  the  circulation ;  the  damper  beine  at  the 
command  of  the  superintending  officer,  he  is  enabled  to  re- 
gulate the  quantity  according  to  circumstances.  By  the 
application  of  this  system  of  ventilation  it  has  been  found 
that  a  circulation  of  air  of  from  six  to  eight  cubic  feet  per 
minute  may  6e  kept  up  through  all  the  cells,  at  all  times 
of  the  year,  and  under  all  possible  circumstances,  when  the 
doors  and  windows  of  each  are  perfectly  closed.  {Fourth 
Report  of  the  Inspectors  of  Prisons,) 

Employments  of  Prisoners  under  the  Separate  System, — 
In  reference  to  the  occupations  which  will  be  pursued  by 
prisoners  in  separate  confinement  in  this  country,  there 
appears  to  exist  some  uncertainty.  At  Millbank  Peniten- 
tiary the  males  are  employed  in  weaving,  shoemaking, 
tailoring,  bed-making,  and  junk-picking ;  the  females  in 
needle-work.  In  the  report  of  MM.  de  Metz  and  Blouet 
(Paris,  July  5,  1837)  the  following  list  of  trades  which  may 
be  pursued  in  prisons  on  the  separate  system  is  intro- 
duced:— manufactures  of  polished  steel,  clasps,  hooks, 
scales,  whalebone,  jewellery  in  copper,  bonnets,  boots 
and  shoes,  purses,  buttons,  bronzes,  brushes,  picture-frames, 
cages,  canes,  pasteboards,  baskets,  girdles,  chains,  woollen 
shawls,  footstools,  shoes,  chimney-pieces,  carving,  corslets . 
stajrs,  spun  and  twisted  cotton,  cutlery,  pencils,  glasses, 
breeches,  thimbles,  ebony-work,  fans,  tin- work,  fringes, 
scabbards,  lace,  gloves,  wood-engravings  for  types,  laces, 
lamps,  spectacles  and  eye-glasses,  mother-of-pearl  orna- 
ments, tea  and  coffee  services,  umbrellas,  combs,  pearls, 
rackets,  paper-rulers,  cloth  and  paper  bags,  sandals,  bel 
lows,  mouse-traps,  snuff-boxes,  and  aprons. 

Expense  of  the  Separate  System, — ^Any  estimate  of  the 
expense  per  prisoner  of  the  separate  system  must,  until 
that  system  has  been  for  some  time  in  operation,  be  liable 
to  dispute.  At  Millbank  Penitentiary  (which  is  allowed  to 
be  an  imperfect  criterion)  the  net  annual  expense  of  each 
prisoner,  deducting  his  earnings,  is  said  to  be  24/.  6s,  6d, 
(Lord  John  Russell's  Note  on  Transportation  and  Secon- 
dary Punishments.)  It  is  urged  by  the  advocates  of  the 
system  that  the  sentence  of  imprisonment  in  a  separate 
prison  need  be  only  a  half  or  two-thirds  the  duration  of  a 
sentence  to  any  other  prison  for  it  to  be  as  seveie  and  as 
much  dreaded,  and  that  the  difference  of  expense  will  be 
thus  made  up. 

State  of  Prisons  and  Prison  Discipline  generally, — In 
the  preceding  accounts  we  have  treated  of  mflerent  modes 
of  prison  management,  and  we  have  stated  what  are  the 
rules  laid  down  oy  the  law  for  the  government  of  prisons : 
but  of  the  prisons  of  the  kingdom,  there  are  a  great  num- 
ber which  can  scarcely  be  said  to  come  under  any  descrip- 
tion whatever ;  and  the  actual  management  in  others,  owing 
to  a  variety  of  causes,  must  not  be  considered  to  come 
up  to  the  rules.  The  improvement  in  prison  discipline  has 
little  more  than  commenced ;  and  even  in  the  metropolis 
vices  which  have  been  long  admitted  as  such  continue  in 
undiminished  force.  The  description  of  the  ^eat  ^aol  of 
Newgate,  given  by  the  Inspectors  of  Prisons  in  their  Re- 
port for  1^,  equally  applies  in  the  year  1842 : — *  The  pri- 
soners are  associatea  in  smaller  numbers  than  formerly,  but 
they  are  thrown  into  closer  contact,  and  companionship  is 
more  directly  facilitated ;  their  mutual  acquaintance  is 
more  perfect ;  their  knowledge  of  each  other's  habits,  tem  • 
pers,  and  capacities  is  more  readily  acqiured,  more  firmly 
established,  and  more  mischievouslv  brought  to  bear 
against  the  interests  of  society  and  their  own  well-being 
and  reformation.  What  (say  the  inspectors)  but  mischief, 
inevitable  and  manifold,  can  be  expected  from  locking  up 
from  morning  to  night,  without  intermission  and  change, 
in  utter  idleness  (in  numbers  varying  from  three  to  fifteen, 
or  even  more),  the  most  abandoned  characters,  adepts  in 
crime,  compelled  associates  with  the  uninitiated  or  trivial 
offender  ? '  To  the  Giltspur  Street  prison  language  of  even 
more  decisive  condemnation  is  applied  and  continues  to 
apply.  Great  differences  subsist  m  the  dietary  of  the 
prisons,  in  its  quality  and  amount,  and  the  health  of  those 
confined  suffers  accordingly.  The  prevalent  prison  disease 
is  petechia,  or  scurvy,  which  in  some  cases  is  attended  by 
prolonged  weakness,  and  in  others  is  so  virulent  that  the 
patient  never  recovers.  In  some  prisons  the  ventilation  is 
exceedingly  bad  and  thereby  sickness  is  generated ;  while 
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ID  others  colds  and  eonsumptioo  originate  in  the  exposure 
of  the  prisoners  on  coming  off  the  tread-wheel  in  a  iSate  of 
fcTerish  heat.  The  labour  imposed  is  of  every  degree  of 
severity,  in  some  instances  being  too  light,  and  in  others 
excessiVe.  Association  in  its  worst  forms  has  not  ceased ; 
little  provision  is  made  for  the  moral  amendment  of  the 
criminals  in  many  places ;  and  to  sum  up,  there  is  a  gene- 
ral want  of  uniformity  in  the  discipline,  and  in  the  moral 
and  physical  treatment  of  the  prisoners,  productive  of  the 
wont  results.  The  appointment  of  inspectors  of  prisons, 
and  the  annual  publication  of  detailed  reports  from  these 
officers,  may  have  contributed  to  check  the  growth  of  some 
vices  and  to  remove  others ;  but  the  influence  of  the  in- 
spectors is  confined  to  what  may  chs^nqe  to  result  from 
their  reprwentations :  they  have  no  actual  authority ;  and 
how  little,  or  how  slowly,  the  labours  of  such  officers  are 
attended  by  practical  results  may  be  seen  in  the  case  of  Ire- 
land, by  connecting  the  state  of  the  prisons  there  (see 
below)  with  the  fact  that  for  twenty-five  years  there  have 
been  inspectors  of  prisons  in  that  country,  by  whom 
reports  have  been  annuallv  addressed  to  the  government, 
wmch  have  been  published  by  order  of  parliament.  The 
circumstance  we  have  stated  is  not  desired  to,  nor  does  it, 
prove  the  inutility  of  the  appointment  m  question,  but  it 
tends  to  show  that  further  means  are  needed  to  render  the 
prisons  of  this  country  what  they  ou^ht  to  be.  • 

Other  Modes  of  Punishment, — CnminaJs  are  sometimes 
punished  by  fine,  and  sometimes  by  whipping.  Fine  is  im- 
posed for  criminal  offences  only  in  pecuhar  cases— where, 
for  instance,  the  offender  is  a  wealthy  person.  -Whipping 
is  seldom  used  excepting  in  the  case  of  juvenile  offenders, 
or  as  a  disciplinary  punuhment  in  the  hulks  or  in  prison. 
By  a  recent  statute  (5  and  6  Vic,  cap.  51),  its  public  in- 
fliction is  allowed  in  respect  to  any  person  found  guilty  of 
any  act  intended  to  alarm  or  ii^ure  the  royal  person.  Not- 
withstanding the  act  in  question,  the  principle  of  corporal 
punishments  is  in  England,  as  everywnere  else,  becoming 
daily  more  unpopular,  and  its  practice  going  into  disuse. 
But  by  the  finamers  of  this  act,  the  end  contemplated  was 
to  attach  the  most  i^ominious  penalty  to  the  commission 
of  an  offence  for  which  there  seemed  in  successive  cases  to 
have  been  no  other  or  more  powerful  motive  than  the  desire 
for  notoriety.  Another  mode  of  punishment,  but  one  which 
has  also  nearly  passed  into  desuetude,  is  that  of  the  stocks. 

Prieonere  be/ore  Trial. — ^Prisoners  committed  fOr  trial 
or  for  examination  are  permitted  to  wear  their  own  cloth- 
ing in  prison,  provided  it  be  sufficient ;  they  are  not  oom- 
pelled  to  work  or  labour ;  but  at  their  own  request  or  with 
their  own  consent  may  be  supplied  with  any  work  not 
severe,  or  they  ma3r,  at  their  own  expense,  procure  any 
employment,  materials,  and  tools  which  the  governor  may 
deem  safe  and  proper.  Provided  no  bill  has  been  found 
against  a  prisoner,  or  that  upon  his  trial  he  has  been 
acquitted,  ne  is  allowed  such  a  p>roportion  of  the  amount 
of  his  earnings  as  the  visiting  justices  deem  fit  and  reason- 
able. But  nothing  in  the  above  rule  interferes  to  prevent 
the  governor  of  the  prison  from  requiring  prisoners  of  this 
class  to  make  their  own  bed,  and  clean  the  cells,  wards, 
yards,  and  passages  of  the  division  of  the  |)iison  to  which 
they  belong.  An  untried  prisoner  may  maintain  himself; 
ana  receive  at  stated  hours  a  reasonable  quantity  of  cooked 
provisions,  and  malt  liquor,  not  exceeding  one  pint  in 
twenty-four  hours ;  and  any  linen,  l>edding,  clothing,  or 
other  necessaries  (subject  to  a  strict  search  and  under  such 
regulations  as  are  deemed  expedient  to  prevent  extrava- 
gance and  luxury) ;  and  such  articles  so  procured  may  be 
p^d  for  out  of  the  monies  belonging  to  such  prisoner  in 
the  hands  of  the  governor.  No  part  of  such  food,  malt- 
liquor,  or  other  articles  is  allowed  to  be  given,  sold  to,  or 
exchanged  with  any  other  prisoner;  and  any  prisoner 
transgressing  this  rule  is  pronibited  from  procuring  any 
food  other  than  the  prison  allowance,  or  other  articles,  for 
such  a  period  as  a  visiting  justice  ma3r  direct.  Prisoners 
of  this  class  are  permitted  to  see  their  friends  on  any  week- 
day without  any  order,  within  specified  hours ;  and  their 
legal  adviser  at  any  reasonable  hour.  Letters  to  and  from 
them  are  subject  to  the  inspection  of  the  governor.  They 
are  liable,  in  case  of  their  t)eing  riotous,  or  disorderly,  or 
being  guilty  of  a  breach  of  the  regulations,  to  be  connned 
in  separate  cells,  and  be  allowed  no  other  food  from  the 
county  than  bread  and  water.  (See  Regulations  for  Pri" 
sons  in  England  and  Wales,  issued  by  the  Secretary  of 
State,  1841.) 


The  apphcation  of  the  separate  system  to  untned  pri 
soners  remains  a  subject  of  controversy.  On  the  one  hand, 
it  is  contended  that  any  severity  not  absolutely  required  in 
order  to  secure  the  custody  of  an  individual  charsed  with 
offence  is  unjust ;  and  that  the  isolation  of  such  an  in* 
dividual  is  an  unnecessair  infliction.  On  the  other,  it  is 
argued  that  a  separate  cell,  if  it  be  to  some  prisoners  before 
trial  more  obnoxious  than  association,  is  not  so  to  others ; 
and  that  if  it  be  in  a  particular  degree  at  variance  with 
strict  justice  to  impose  on  individuals  of  this  class  any 
penalty  not  necessary  for  the  protection  of  sooiety,  it  la 
likewise  at  variance  with  justice  and  the  interests  of  society 
to  expose  them  to  what  is  deemed  to  be  an  inevitable  con- 
sequence of  prison  aisociation,  contamination.  There  is 
probabl}^  no  solution  of  this  question  which  is  not  open  to 
some  objection  on  principle,  and  its  best  solution  in  prac- 
tice, we  think,  is  frequency  of  trial.  The  importance  of  a 
^od  method  of  procedure  in  respect  to  the  unconvicted 
IS  illustrated  by  the  following  statistics  :^— 

Males,    Feaiplos. 
The  total  number  of  priaonen  before  trial  la  the  orisons  of 
England  and  Wales  in  the  ooarae  of  die  year  ending 
Miohaelmas.lS37,a]iiottntQdto    ,  •  .  .    2»M^   Z   7.929 

Of  this  nnmbeir  there  were  eomuitted  for  re-axamiBati<m, 
bat  aftenrardt  ditehargtd,  there  nol  hataif  aTen  a  pnmrn 

iiiCM  caae  against  them    .....  4.398  1.806 

Aeqaitted 3,284  798 

NobUlsfoand 1»16S  3S1 

Not  proaoented        ......  869  374 

Making  a  total  of  .  .  .      9,Tia         8.369 

with  reference  to  whoa  the  charges  brought  against  Aem  were  not  sttbstan 


The  time  during  which  this  number  of  prisoners  was 
confined,  before  trial,  was  as  follows : — 

Males.  Femaln 

Under  fonrteen  days    ....  12.230  S.955 

Foortaan  days  ami  under  one  month  .           .  6,181  1,387 

One  month  and  under  two  months      '.           .  4.505  1,082 

Two  months  and  under  three  months  .            .  2,431  471 

Three  months  and  under  six  months    .  719  166 

Six  months  and  under  one  year          .            .  102  13 

(Iny)ectors*  Report,  1838.) 

Besides  what  the  above  returns  show  in  condemnation 
of  the  existing  modes  of  procedure  in  reference  to  the  un- 
convicted, an  instance  is  quoted  b^  the  Inspectors  of  Pri- 
sons, of  a  prison  where  the  })unishments  for  breach  of 
regulations  incurred  by  the  untried  were  greater  in  amount 
than  those  incurred  by  the  convicted.  In  this  prison  there 
were  90  untried  prisoners,  who  were  visited  with  224 
punishments ;  while  236  convicted  prisoners  were  visited 
with  574. 

Disposal  of  Criminals  after  their  Discharge. — ^The  dis- 
posal of  criminals  after  the  expiration  of  the  period  of  their 
imprisonment  is  in  England  one  of  the  most  difficult  ques- 
tions connected  with  punishments,  and  it  is  one  for  the 
settlement  of  which  no  measures  have  yet  been  adopted  or 
devised.  Until  this  deficiency  is  supptied,  unoer  any 
system  of  secondary  punishment  whatever,  the  hnmense 
amount  of  recommitments  which  take  place  in  this  country 
may  be  expected  to  continue.  The  amount  of  recommit- 
ments is  an  evidence  not  merely  of  the  inefficienqr  of  par- 
ticular modes  of  punishment,  but  probably,  more  generally, 
of  the  difficulty  of  finding  employment  in  this  country. 
Mr.  Bentham  suggested  several  means  whereby  this  object 
might  be  met :  employment  in  the  army  or  navy ;  the  en- 
couragement of  vohmtaiy  emigration  to  the  colonies ;  the 
requinng  of  security  for  good  behaviour,  with  liberty  to 
the  surety  to  contract  for  the  prisoner's  labour ;  or  a  sub- 
sidiary establishment  fbr  the  reception  of  the  prisoners 
under  a  modified  kind  of  imprisonment.  Of  these  methods 
it  is  not  improbable  that  the  encouragement  of  voluntary 
emigration  wiU  be  resolved  upon.  It  is  a  question  whether 
the  emigration  should  not  be  compulsory  instead  of  volun- 
taiy.  Sut  to  this  it  has  been  objected,  that  making  emi- 
gration thus  as  it  were  a  punishment  or  part  of  a  puni^- 
ment,  would  tend  to  render  it,  by  association  of  ideas,  a 
mark  of  disgrace,  whereas  it  is  desirable  that  industiy 
should  be  encouraged  to  find  channels  for  itself  in  the 
colonies. 

Punishment  qf  Juvenile  Offender s.--TJniil  recently  there 
was  no  further  distinction  observed  in  the  discipfine  of 
juvenile  offenders  than  by  their  separate  classification 
from  the  adults  in  the  hulks,  in  prwons,  &c.,  where  they 
were  put  to  the  same  or  nearly  the  same  routine  of  duties 
as  the  adults ;  but  with  the  establishment  of  the  Parkhurst 
Reformatoiy,  in  the  Isle  of  Wight,  the  commencement  of 
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Svtematic  improvement  in  this  respect  has  been  made, 
f  this  prison,  as  it  is  to  be  a  model  for  similar  prisons  to 
be  estabhshed  in  different  parts  of  England,  we  shall  in- 
troduce some  account.    It  occupies  a  square  area  of  about 
four  acres  in  extent,  the  enclosure  bemg  410  feet  from 
north  to  south,  and  420  from  east  to  west.    It  is  encom- 
passed by  a  boimdary-wall,  which  at  its  lowest  part  is  15 
feet  high.    The  entrance  to  the  prison  is  at  the  centre  of 
one  of  the  sides,  by  an  arched  gateway  of  stone.    To  the 
left  of  the  entrance  is  the  gatekeeper's  dwelling ;   to  the 
right  a  corresponding  building,  containing  an  examining- 
room,  with  two  small  separate  cells  opening  into  it:    be- 
yond are  a  cleansing-room  and  bath,  attached  to  which  is 
a  fbmigatory  for  purifying  the  prisoner's  clothes.    Fronting 
the  entrance  is  an  espiaiude  of  about  250  feet  by  200  feet, 
on  the  opposite  side  of  which,  in  the  centre,  is  the  gover- 
nor's house,  including  offices  and  store-room.  To  the  right 
and  left  of  the  centre  are  buildings  containing  the  sleeping- 
cells  of  the  prisoners.     The  buildings  are  twOHstoried, 
and  have  eacn  36  separate  cells,  wnich  are  10^  feet 
by  6  feet,  with  access  by  external  doors ;  a  gallery  of 
slate,  which  rests   on  iron  supports,  giving  the  means 
of   communication    to   the  doors  on   the    upper  floor. 
Connected  with    these   two   bnildinf^^s,    by  a  turnkey's 
room,  are  two  other  buildings,  standing  east  and  west, 
similar  in  all  respects  to  those  before  described.    Still 
&rther   to    the    east,   and    connected,  by  the    external 
galleries  to  the  other  buildings,  are  two  detached  buildings, 
three  stories  hi^h,  containing  thirty  separate  cells,  uie 
access  to  which  is  by  an  intermd  central  passage.    On  the 
upper  story  of  each  of  these  buildings  is  an  inflrmary,  which 
is  warmed  by  an  open  iire-place ;  the  ceiling  coved  up  to 
a  central  aperture  for  ventilation,  communicating  through 
the  roof  with  the  external  air  by  a  turn-cap.    The  ccJls 
are  ventilated  by  several  small  openings  in  the  ceiling  of 
each,  communicating  with  a  vertical  shaft,  one  to  each 
cell,  worked  in  the  brick  division-walls,  communicating  at 
top  with  the  vacant  space  of  the  roof,  over  the  ceilings  of 
the  upper  floor  of  celfs :  fh>m  hence  the  heated  and  foul 
air  escapes  by  louvre-turrets,  two  to  each  building.    The 
cell  doors  to  the  four  building,  which  have  external  access, 
are  of  slate,  one  inch  thick,  hned  in  the  inside  with  wood 
also  one  inch  thick  ;  these  doors  are  shut  into  wrought-iron 
rebated  door-frames.    Hie  cell  doors  to  the  two  buildings 
which  have  an  internal  passage  are  of  wood  in  two  thick- 
nesses, braced   and  secured  with  hoop-iron  worked   in 
between  the  two  thicknesses ;  these  doors  shut  into  Port- 
land-stone rebated  jambs.    Beyond  the  governor's  house 
to  the  west  is  a  range  of  building  one  story  high,  contain- 
ing at  the  east  end  a  scullery  and  kitchen  fbr  the  prison 
use,  the  latter  fltted  up  with  a  steam  apparatus  for  boiling 
separately  soup,    gruel,  meat,  vegetables,  &c. :    north- 
ward of  the  kitchen  are  two  store-rooms.    In  the  centre  of 
this  range  of  buildings,  and  equi-distant  from  all  the  ex- 
tremities of  the  prison  buildings,  is  the  chapel,  fltted  up 
with  moveable  benches.     Parallel  with  tms  range    of 
building,  and  to  the  west,  is  the  junior  ward  for  the  recep- 
tion of  120  children  under  12  years  of  age.  On  the  ground- 
floor,  in  the  centre,  are  the  entrance  lobby  and  school- 
master's room.    To  the  right  is  the  school-room,  80  feet  by 
20  feet,  and  to  the  left  the  eating-room  of  thye  same  size  : 
beyond  these  two  rooms,  at  each  end,  is  a  dormitory  30 
feet  by  20  feet.    The  ventilation  of  these  rooms  is  secured 
in  the  way  described  before  in  reference  to  the  other 
pison  buildings.    The  upper  floor  of  the  whole  of  this 
junior  ward  is  appopriated  as  dormitories  fbr  the  children, 
and  at  each  wing  is  a  turnkey's  room.  F^urther  to  the  west, 
and  parallel  to  the  junior  ward,  there  is  a  rope-walk  900 
feet  long.    On  the  north  side  of  the  area,  15  feet  within 
the  line  of  the  boundary-wall,  is  a  laundry;  adjoining 
which  to  the  east  and  wert  are  langes  of  workshops  two 
stories  high,  fltted  up  for  the  employment  of  the  prisoners 
m  the  various  trades  in  which  they  are  instructed.    De- 
tached ftom  these,  farther  to  the  east,  is  a  building  for  the 
employment  of  the  boys,  consisting  of  a  bakehouse  and 
smith's  shop.    On  the  opposite  side  of  the  precinct>  and 
adjoining  the  south  boundary^wall,  is  a  large  hall  100  feet 
long  by  40  feet  wide  and  21  feet  high,  lighted  and  venti- 
lated by  seven  large  windows^  and  having  three  separate 
entrances  (the  hall  being  capable  of  temporary  separation 
into  three  divisions),  which  is  used  for  in-door  recreation^ 
and  for  any  purpose  in  which  it  is  required  that  the  chil- 
dren should  be  collected.    In  the  centire  of  the  esplanade, 


sunk  below  the  surface  of  the  ground,  is  an  hydraulic 
engine  (which  may  be  worked  by  eight  boys)  for  lifting 
water  from  the  well  immediately  beneath,  and  forcing 
water  up  to  the  slate  cisterns  at  the  infirmary,  the  kitchen, 
the  governor's  house,  and  the  washing-places.  {ITiird 
Report  qfthe  Jrupectors  qf  Prisons.) 

The  objects  sought  to  be  attained  at  the  Parkhurst 
prison  are,  the  penal  correction  of  boys  with  a  view  to 
deter  juvenile  offenders  generally  from  the  commission  of 
crime,  and  their  moral  reformation.  In  carrying  the  first 
of  these  objects  into  effect,  it  is  professed  that  the  utmost 
care  is  taken  to  avoid  any  species  of  discipline  which  is 
inconsistent  with  the  habits  and  character  of  youth,  or  cal- 
culated in  any  degree  to  harden  and  degrade.  The  second 
object  is  sought  by  a  judicious  course  of  moral,  religious, 
and  industrial  training.  In  the  general  treatment  of  the 
boys,  every  comfort  and  indulgence  not  necessary  to  pre-* 
serve  the  health  of  the  mind  and  body  is  excluaed.  On 
the  Ist  January,  1841,  247  juvenile  oflenders  were  confined 
in  this  prison,  which  number  was  increased  during  the 
year  to  302.  The  employments  in  which  the  boys  are 
trained  are  those  of  tailoring,  shoemaking,  gardening,  and 
agriculture ;  besides  which  they  receive  a  general  education 
fitted  to  their  future  destination  in  life,  including  reading, 
writing,  and  the  common  rules  of  arithmetic.  In  1841  the 
total  expense  of  the  prison,  exclusive  of  those  for  repairs, 
alterations,  or  additions  to  the  buildings,  was  5814/.  lis, 
1|</.,  and  the  total  cash  receipts  for  contract  and  other 
work,  and  for  the  produce  of  the  prison  farm,  was  587/.  6*. 
Oid.  .  The  average  expense  per  prisoner  is  under  20/.  per 
annum.  The  disposal  of  the  ooys  at  Parkhurst  on  release 
appears  to  be  a  question  of  some  diflicultY.  Of  those 
lioerated  since  its  establishment  some  have  been  appren 
ticed  to  the  trades  in  which  they  were  educated  tnere ; 
others  have  been  sent  to  the  Refuge  for  the  Destitute,  and 
the  PhDanthropic  Institution^  and  a  considerable  numbei 
have  recently  been  sent  to  New  Zealand.  The  adoption 
of  some  scheme  for  their  emigration  is  understood  to  be 
in  contemplation.  {Reports  relating  to  Parkhurst  Prison.) 
The  establishment  of  a  prison  for  juvenile  female  crimi 
nak,  on  the  principle  of  Parkhurst  prison,  has  been  re 
solved  upon  by  the  legislature. 

Institutions  auxiliary  to  those  for  Punishment.  {Houses 
of  Reform.) — ^There  are  several  institutions  auxiliary  to  the 
penal  institutions  of  the  country,  without  taking  some 
notice  of  which  the  operation  of  these  last  cannot  be  so 
fully  appreciated.  The  institutions  referred  to  are  either 
wholly  supported  by  voluntary  contributions,  or  partly  by 
voluntary  contributions  and  annual  parliamentary  grants, 
and  their  objects  are  to  receive  convict  youths  after  they 
have  endured  the  sentence  of  the  law,  as  voluntary  inmates, 
and  to  educate  them  in  suitable  branches  of  knowled^^e, 
and  in  useful  trades ;  or  to  receive  the  destitute  offspring 
of  adult  convicts  who  have  been  executed  or  transported, 
or  are  imprisoned  for  a  lengthened  period,  and  to  dve 
them  the  advantages  mentioned.  In  the  metropolis,  where 
the  models  of  these  institutions  are  to  be  found,  there  are 
two  whioh  may  be  referred  to  in  illustration.  These  are 
the  Refuce  ior  the  Destitute,  and  the  Philanthropic 
Society's  Eutitution. 

The  Refuge  for  the  Destitute  was  founded  in  1805,  and 
incorporated  by  Act  of  Parliament  in  1838.  It  is  a  place 
of  refuge  for  young  persons,  of  both  sexes,  discharged  from 
penal  confinement ;  or  who,  having  lost  their  character  by 
dishonest  piractices,  are  unable  to  procure  an  honest  main- 
tenance. The  females  in  the  establishment  are  employed 
in  washing  and  in  needlework,  for  which  the  institution 
contracts  with  the  public,  and  in  household  work.  The 
males  are  employed  in  shoemaking,  tailoring,  and  prepar- 
ing fire-wood  for  sale.  As  an  encouragement  to  food 
conduct,  a  portion  of  their  earnings  is  reserved  for  those 
who  have  been  dischainfed.  The  objects  of  the  institution 
having  acquired  a  competent  knowledge  of  religious  and* 
moral  duty,  and  been  trained  to  such  habits  of  industry  as 
may  retider  theia  usefUl  members  of  society,  a  reconciliar 
tion  to  their  friends  or  relations,  if  persons  of  character,  is 
attempted :  if  they  are  otherwise,  the  youths  are  placed  out 
in  suitable  situations^  or  bound  apprentices  to  respectable 
tradesmen,  and  rewards  are  comerred  on  those  who  axe 
observed  to  persevere  in  good  conduct.  During  the  years 
in  which  the  Refuge  has  been  open  nearly  6000  outcasts 
have  received  maintenance  and  instruction  within  its  walla, 
many  of  whom  are  now  respectable  members  of  society. 
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and  some  subscribers  to  the  institution  to  which  they  owed 
their  rescue  from  destruction.     {The  Society's  Reports.) 

The  Philanthropic  Society  embraces  in  its  scheme,  be- 
sides juvenile  criminals,  the  destitute  oflfepring  of  criminals. 
The  education  given  at  the  Society's  institution,  in  addition 
to  the  details  at  the  Refuge,  includes  the  trades  of  printing, 
book-binding,  rope  and  twine  making.  To  those  young 
men  who,  after  quitting  the  institution,  bring  satisfactory 
testimonials  from  the  masters  by  whom  they  have  been 
employed,  of  honesty,  sobriety,  and  steady  habits,  rewards 
varying  in  amount  are  given  at  the  end  of  one  and  two 
years  respectively.  The  inquiries  of  the  committee  of 
this  institution  were  successful  in  obtaining  information  of 
the  fortunes  of  about  180  of  the  boys  admitted  within  25 
years  previously  to  1842.  Of  these  180  neariy  150  were 
steadily  pursuing  the  various  branches  of  industjy  they  had 
been  taught  and  apprenticed  to,  and  mostly  with  a  fair 
average  success.  Of  the  remaining  thirty  who  had  left 
their  original  business  for  the  army,  the  sea-service,  or 
other  occupations,  only  six  had  been  found  guilty  of 
offences  against  the  laws.  This  institution  is  entirely  de- 
pendent upon  voluntary  contributions.  {An  Account  of 
the  Philanthropic  Society,  1842,  printed  at  the  Institu- 
tion.) 

Prisons  of  Scotland  and  Ireland.^The  prisons  of  Scotland 
were  in  a  state  of  eross  mismanagement  when,  in  1826,  a 
committee  of  the  I&use  of  Commons  was  appointed  to  in- 
quire into  the  subject.  The  recommendations  of  that 
committee,  the  appointment  of  inspectors,  and  the  passing 
of  an  act  of  parliament  (2  &  3  Vic,  c.  42),  by  which  the 
burden  of  maintaining  prisons  is  removed  from  the  royal 
burghs,  and  provided  for  by  a  general  rate  upon  property, 
and  their  management  is  devolved  upon  county  boards 
and  upon  a  general  board  sitting  in  Edinburgh,  have  led 
to  some  improvements,  and  paved  the  way  for  still  greater. 
Where  system  can  be  said  to  have  been  attempted 
in  Scotland,  it  has  been  one  of  those  which  we  have 
noticed  in  connexion  with  England.  The  separate  S3rstem 
has  been  for  several  years  in  force  at  Glasgow  in  respect 
to  prisoners,  the  duration  of  whose  sentence  is  six  months 
or  under,  and,  according  to  the  reports  of  the  inspectors 
gf  Scotch  prisons,  with  generally  good  effects,  although 
the  construction  of  the  prison  in  which  it  is  carried  out 
b  not  completely  favourable.  The  difficulty  of  pro- 
curing employment  on  release  from  prison  has  however 
beeu  so  great,  that  lately  criminals  in  confinement  at  the 
Glasgow  penitentiary,  when  in  prospect  of  their  liberation, 
have  been  found  to  threaten  the  commission  of  crimes  by 
which  they  might  ajain  be  sent  there.  Another  separate 
prison  has  been  established  at  Perth,  and  the  extension  of 
the  systcfn  is  contemplated  by  the  board  of  direction  in 
connexion  with  Scotch  prisons,  provision  for  the  purpose 
having  been  made  already  by  parliament. 

The  gaols  of  Ireland  are  regulated  by  an  act  of  parlia- 
ment (7  Geo.  IV.,  c.  74)  passed  in  1828,  by  which  annual 
reports  of  the  state  of  the  several  prisons  are  required  from 
inspectors  of  prisons  who  had  been  appointed  some  years 

greviously.  From  the  reports  of  the  inspectors  a  lamenta- 
le  picture  is  to  be  drawn  of  the  management  of  the  pri- 
sons so  recently  as  the  last  year  (1841).  Industry  appears 
to  have  been  only  partially  introduced;  classification, 
where  it  is  attempted,  is  of  the  most  imperfect  description ; 
and  lunatics  are  frequently  committed  to  prison  simply 
as  being  dangerous  to  society,  of  which  practice  the 
results  are,  '  that  each  prison  in  the  kingdom  has 
charge  of  from  five  to  ten  lunatics,  and  even  more,  to  the 
great  injury  of  the  internal  discipline  and  peace  of  the  es- 
tablishment, as  well  as  to  the  poor  individuals,  as  there  is 
no  proper  accommodation  for  them,  or  means  of  treating 
the  disease  with  a  view  to  cure.'  i^^P^^^  Of  '^  Inspectors 
of  Prisons  for  Ireland,  1842,  p.  9.)  The  inspectors  specify 
prisons  in  which  the  accommocktions  are  sufficient  for 
little  more  than  a  half  of  tiie  average  number  in  custody 
(p.  17),  and  where  the  cells  intended  for  one  are  generally 
occupied  by  three  prisoners;  where  a  dungeon  having 
scarcely  any  means  of  ventilation,  without  light  or  heat, 
contained  in  the  hours  of  night  an  unhappy  maniac  (p.  18), 
and  where  the  prisoncFs  are  mentioned  as  '  poor  creatures, 
many  of  them  naif  naked,  lieing  about  in  tatters '  (p.  21). 
All  these  disgraceful  incidents  occur  in  the  capital  of 
Ireland.  In  parts  less  exposed  to  notice,  the  vices  of  the 
prisons  are,  if  possible,  worse.  Modifications  on  the  prin- 
ciple of  separation  are  contemplated  in  respect  to  sucn  of 


the  Irish  prisons  as  are  capable  of  receiving  them,  with  a 
view  to  the  adoption  of  the  separate  system,  should  it  be 
found  to  work  well.  (Rejmrt,  p.  5.)  llie  extreme  poverty 
to  which  many  of  the  Irish  are  reduced,  and  tiie  conse- 
c[uent  deprivation  of  comforts  which  they  sustain,  render 
it  difficult  to  devise  a  system  of  treatment  which  shall  not 
either  operate  as  a  temptation  to  crime  or  be  liable  to  the 
charge  of  undue  severity. 

Prisons  in  the  British  Dewndencies. -^The  attention  of 
the  general  government  of  India  was  drawn  some  years 
since  to  the>  state  of  the  prisons  and  convict  discipline  in 
the  several  provinces  of  that  country,  and  a  veiy  able  and 
elaborate  report  by  a  committee  appointed  to  inquire  into 
these  subjects  was  printed  in  1838.  Prom  this  Report  it 
appears  that  the  manner  in  which  criminal  prisoners  have 
been  generally  employed  has  been  in  working  upon  the 
public  roads  in  fetters,  under  the  superintendence  of  native 
soldiers.  Female  prisoners,  where  employed  at  all,  have 
been  so  in  gaol,  excepting  infirm  prisoners,  who  have  gone 
daily  to  some  distant  place  to  pound  bricks.  In  some 
cases  male  prisoners  have  been  employed  in  weaving  cloth ; 
in  the  manufacture  of  shatrangees,  or  cotton  carpets ;  and 
on  the  tread-wheel,  when  confined  to  prison ;  but  in  others 
they  have  been  kept  completely  idle.  The  classification 
observed  in  different  gaols  nas  been  as  diverse  as  the  em- 
ployments, and,  in  the  words  of  the  Report,  *bo  imperfect 
as  hardly  to  deserve  the  name.'  (Article  50.)  It  has 
been  customary  to  supply  prisoners  with  a  money  allowance, 
with  which  they  have  been  permitted  to  purchase  their 
own  food  fh>m  shopkeepers,  to  whom  access  to  the  pri- 
soners has  been  allowed;  and  it  appears  that  the 
prisoners  in  such  cases  have  fared  better  than  the  agri- 
cultural labourers.  The  means  of  ascertaining  the  re- 
commitments have  been  very  imperfect,  which  renders 
the  average  of  the  following  per  centages  rather  below  than 
above  the  truth  :  in  the  lower  provinces  of  the  presidency 
of  Bengal,  about  nine  and  a  haJf ;  in  the  north-western  pro- 
vinces, about  ten  and  a  third ;  in  the  Bombay  territories, 
about  six ;  in  the  whole  of  India,  about  eight  and  three- 
(juarters.  These  proportions  are  not  large,  but,  besides  the 
imperfect  means  of  ascertaining  them,  it  is  to  be  observed 
that  they  refer  to  the  numbers  who  have  been  before  sen- 
tenced to  the  same  gaol  only. 

From  various  causes  the  difficulty  of  establislung  a  sys- 
tem of  punishments  in  India  which  shall  be  free  from  radi- 
cal objections  is  very  great.  '  For  the  mere  locality  of 
the  prison,  that  which  is  healthy  in  one  season  may  be- 
come a  pest-house  by  a  blast  of  fever  or  of  cholera  in 
another.  For  its  form,  the  close  yard,  which  is  adapted 
for  classification  and  is  not  unwholesome  in  England, 
would  be  a  sink  of  malaria  in  India.  For  food,  for  labour, 
and  for  consort,  there  are  habits,  and  an  inveteracy  of 
prejudice  and  of  feeling,  bearing  upon  health,  and  almost 
upon  life,  opposing  difficulties  to  the  just  management  of 
prisons,  such  as  are  not  elsewhere  to  be  encountered ;  and 
superadded  to  all  this  is  the  absence  of  fitting  instruments 
for  control  and  management.'  {Resolution  recorded  by  the 
Government  of  India  on  the  Sth  of  October,  1838,  after 
taking  into  consideration  the  Report  of  the  Committee  on 
Prison  Discipline,  Calcutta,  1838.)  In  India  also,  manual 
labour  is  so  cheap,  and  machinery  so  expensive,  that  it  is 
improbable  that  ^e  produce  of  prison  industry  will  ever 
be  profitable.  The  establishment  of  central  penitentiaries 
for  the  reception  of  two  thousand  prisoners  each,  and  con- 
nected with  the  several  gaols  of  the  districts,  as  recom- 
mended by  the  committee,  has  been  so  far  approved  by  the 
Council  of  India,  that  a  central  penitentiary,  to  be  con- 
ducted on  improved  principles,  is  now  in  progress  of  erec- 
tion in  the  Bengal  presidency.  At  this  penitentiaiy  labour- 
wards  will  be  fitteci  up  for  every  description  of  labour  to 
which  it  may  be  determined  to  give  a'  trial.  Three  hun- 
dred cells  will  be  prepared  for  prisoners  to  be  confined 
within  them  by  day  and  night,  ten  of  which  to  be  dark  or 
capable  of  beinf  darkened,  and  the  rest  to  have  small  yaids 
attached  to  each.  Sleeping-cells  are  to  be  constructed  for 
each  of  the  remaining  prisoners,  and  a  court  for  everv  fifty, 
into  which  not  more  than  half  that  number  will  be  allowed 
access  at  one  time.  A  system  of  rations  will  be  substituted 
for  money  allowances  on  account  of  food.  Tread-wheels 
are  to  be  provided ;  strict  silence  is  to  be  enforced  at  all 
times.  For  breach  of  prison  rules,  solitude  in  darkness 
and  privation  of  food  are  to  be  the  punishments ;  and  if 
experience  prove  it  to  be  indispensable,  whipping  is  to  be 
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resorted  to.  Several  measures  of  reform  are  likewise  to  be 
introduced  in  the  district  gaols  connected  with  the  central 
penitentiarv,  or  should  experience  render  the  extension  of 
the  plan  advisable,  penitentiaries.  Ezuerience,  however, 
is  to  determine  every  detail  which  should  be  introduced  or 
retained ;  and  with  a  view  to  bring  the  results  of  experi- 
ments under  the  notice  of  the  general  government,  inspec- 
tors are  to  be  appointed,  whose  duty  it  wiU  be  to  make 
periodical  reports.  (Jieport  qf  the  Committee  on  Prison 
Discipline  to  the  Governor-General  qf  India  in  Council^ 
January  8,  1838,  Calcutta.) 

An  mcpiry  was  instituted  in  1837-8,  through  Captain 
Pringle,  mto  the  state  of  the  prisons  of  the  British  West 
Indies,  which  appears  at  that  time  to  have  been  very  de- 
fective. Classification  seems  only  to  have  been  practised 
in  the  gaols  to  the  extent  of  locking  up  the  sexes  at  night 
in  different  rooms,  excepting  at  Spanish  Town  and  King- 
ston, where  debtors  had  a  separate  yard :  in  the  latter  the 
females  had  also  a  separate  yard ;  but  the  general  practice 
was,  that  all  classes,  convicted  and  untried,  males,  females, 
and  debtors,  had  almost  unrestricted  intercourse  with  each 
otiier.  Personal  cleanliness  was  not  enforced,  and  for  the 
most  part  the  prisoners  were  filthy  in  their  persons  and 
clothes.  Soap  was  not  given  to  them.  No  prison-dress 
was  allowed,  except  where  those  belonging  to  the  prison- 
ers were  ragged  in  the  extreme.  Money  was  allowed  in- 
stead of  fwA ;  the  apprentice-convicts  (originally  slaves) 
were  still  heavily  fettered  witii  irons  on  the  leg,  weighing 
from  nine  to  fifteen  pounds :  to  prevent  escape  chains  were 
used ;  no  work  was  exacted  from  the  prisoners,  and  few 
were  employed.  Prisoners  in  the  houses  of  correction 
were  brought  out  every  morning  to  work — ^men  and  women, 
men  chained  in  couples,  women  tlie  same — in  gangs,  on 
the  roads,  quarrying,  carrying,  and  breakine  stones.  The 
supervisors  chained  such  together  as  they  thought  proper, 
commoidy  two  of  unequal  strength,  to  allow  less  chance  of 
escape :  old  men  were  thus  found  chained  to  boys,  and 
girls  to  old  women.  On  mairy  of  the  plantations  where 
slavery  existed,  there  were  ceDs  and  dungeons  provided 
witli  bilboes  or  chains,  and  shackles :  these  places,  thoueh 
very  unfit  for  the  purpose,  were  frequently  used,  at  the 
time  of  Captain  Pringle*s  inquiries,  as  prisons.  {Report  qf 
Captain  J.  W,  Pringle  on  Prisons  in  the  West  Indies^ 
July,  1838.)  Since  1838  some  improvements  have  been 
introduced  into  the  penal  institutions  of  the  West  Indies. 
An  act  was  passed  in  that  year  (1  and  2  Victoria,  cap.  67), 
*  Aji  Act  for  the  better  Government  of  Prisons  in  the  West 
Indies,'  by  which  rules  for  the  government  of  the  prisons 
of  each  colony  are  ordered  to  be  prepared  by  the  governor 
and  council— the  governor  is  autnonsed  from  time  to  time 
to  appoint  inspectors — ^periodical  reports  are  required  re- 
specting each  prison — ^imprisonment  is  prohibited  from 
taking  place  in  prisons  declared  to  be  unfit,  and  some 
minor  reforms  are  provided  for. 

The  government  of  Lower  Canada,  in  1836,  appointed 
commissioners  to  visit  the  United  States  penitentiaries, 
and  to  report  upon  them,  with  a  view  to  the  introduction 
of  improvements  into  Canada.    These  commissioners  re- 

Sorted  that,  according  to  the  Auburn  practice,  a  higher 
egree  of  profit  was  to  be  obtained  from  the  labour  of  the 
convict ;  according  to  the  Philadelphia  practice,  a  more 
subdued  tone  of  mind  in  the  convict,  and  apparently  a 
greater  reform  in  his  disposition  and  habits,  butless  profit 
from  his  labour.  Weigning  these  respective  advantages, 
•  they  recommended  the  adoption  of  the  separate  system ; 
but  we  are  not  aware  that  their  recommendation  has  been 
yet  executed.  {Report  of  the  Hon.  D.  Mondelet  and  J. 
Neilson,  Esquires,  Quebec,  1835.) 

Capital  Punishments.— 'Ih^  ordinary  mode  of  inflicting 
the  punishment  of  death  in  England  is  han^ng  hy  rope. 
Mumerers,  after  execution,  were  formerly  either  given  to 
be  dissected  or  hun^  in  chains  ;  but  by  the  4  and  5  Wil- 
liam IV.,  cap.  26,  mose  practices  were  abolished,  as  also 
the  hanging  in  the  first  instance  of  murderers  by  chain 
instead  of  by  rope,  and  the  bodies  of  such  criminals  are, 
by  the  same  act,  ordered  to  be  buried  within  the  precincts 
of  the  prison  in  which  they  were  confined  alter  conviction. 
When  Blackstone  wrote  Lis  *  Commentaries '  there  were 
one  hundred  and  sixty  offences  to  which  the  penalty  of 
death  was  attached.  At  the  present  time  that  punish- 
ment is  confined  to  a  few  of  the  worst  crimes  only.  It  is  not 
irrelevant  to  introduce  some  notice  of  the  effects  which 
have  been  observed  in  connection  with  a  change   so 


remarkable,  and  a  change  which  has  not  been  aided  in  its 
favourable  tendencies  by  sound  institutions  for  secondary 
punishment,  but  rather  counteracted  by  radically  inefficient 
and  vicious  ones.  In  the  year  1821  there  were  114  execu- 
tions in  England  and  Wales;  in  1828  the  number  was 
reduced  to  59 ;  in  1836  to  17  ;  and  in  1838  it  was  only  6. 
That  this  change  has  been  effected  without  diminishing 
the  security  of  person  and  property  there  is  this  evidence, 
that  there  have  been  a  smaller  number  of  highway  rob- 
beries in  the  last  7  years,  with  5  executions,  uian  m  the 
preceding  7  years,  with  58  executions ;  that  there  have 
been  a  less  number  of  acts  of  burglary  and  house-breaking 
in  the  last  7  years,  with  only  2  executions,  than  in  the 
preceding  7  years,  when  57  persons  suffered  death  for  those 
crimes ;  that  there  has  been  less  horse-stealing  in  the  last 
7  years,  without  any  executions,  than  in  the  preceding  7 
years,  during  whicn  for  that  offence  22  were  executed. 
There  have  been  a  less  number  of  commitments  for 
murder  in  the  last  5  years  when  the  executions  for  that 
crime  were  40  (or  8  annually),  than  in  the  five  years  pre- 
ceding, when  the  executions  were  66  (or  13  annually),  llie 
foUowing  tables  place  in  a  clear  light  the  statistics  of 
crime  in  connection  with  the  mitigations  of  the  penal 
code : — 

London  and  Middlesex, — For  cnmes  capital  in  1828> 
From  *  Parliamentary  Return,'  No.  165,  printed  1837. 

Thrae  Yean.  Execute.  Committed. 

1828-29-30  .  .     52     .  .     960 

1831-32-33  .  .     12     .  .     896 

1834-35-36  .  .  none   .  .     823 

The  foregoing  shows  a  decrease  of  the  crimes  that  were 
capital  in  tne  first  period.  During  the  same  three  periods 
(in  London  and  Middlesex)  the  committals  for  minor 
offences  increased,  being  respectively  9,513,  10,049,  and 
10,006. 

England  and  Wales, — ^From  'Parliamentary  Return, 
No.  547,  printed  1839. 

FiveYeaxB.  ~  Ezeeuled.  Committed. 

1829-30-31-32-33     .     .     259     .     .     11,982 
1834-35-36-37-38     .     .       99     .     .     11,332 

This  return  also  shows  a  decrease  of  the  crimes  that 
were  capital  in  the  first  period.  During  the  same  time 
the  committals  for  minor  offences  {%,  e,  offences  not  capital 
in  the  year  1828),  increased;  being  85,348,  in  the  first 
period,  and  99,540  in  the  second  period. 

It  is  thus  shown  that  while  crime  in  general  was  in- 
creasing, there  was  a  diminution  in  the  numbev/of  those 
offences  for  which  the  punishment  of  death  was  partially 
discontinued  or  altogether  abolished,  and  another  penalty 
substituted. 

That  juries  were  prevented  from  convicting  where  the 
offender's  life  was  in  jeopardy  was  one  of  the  objections  to 
the  punishment  of  death,  wmch  was  urged  in  support  of 
its  abolition.  The  truth  of  that  objection  has  been  sub- 
stantiated by  subsequent  experience,  as  the  following  re« 
turns  (Parliamentary  Papers,  No.  87,  1840),  show : — 

Three  Yean       Three  Yeazf 
endins  ending 

'   England  and  Wales.  *        Dee.  1836.  Dee.  1837. 

Executions 85  25 

Commitments    for    offences 

which  were  capital  in  1824  3,104  2,989 

Convictions  for  the  same     .  1,536  1,788 


Centesimal  proportion  of  con- 
victions to  commitments  .           40  59 

Murder.— England  and  Wales,--FTom  *  Parliamentary 
Return,'  No.  48,  printed  September,  1841. 

6  Yean    5  Yean  5  Yean    6  Yean 

ending     ending  ending    ending 

IVrioda.     '     .     .         1895.       1830.  1835.       1840. 

Committed ,383      317  339      291  . 

Convicted 83       74  81        87 

Executed 76        65  66        40 


Centesimal  proportions  of  exe- 
cutions to  convictions    .     . 

Centesimal  proportion  of  con- 
victions to  committals  .     . 


86 


87        81       45 


22        23        23        29 


Here  it  is  shown  that  in  the  last  period,  when  executions 
became  less  frequent,  the  crime  of  murder  became  less 
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frequent ;  and  that  juries  convicted  one-fouith  more  crimi- 
nals, namely  the  centesimal  proportion  of  29  instead  of  23. 

In  1840  a  «  Pariiamentary  Return/  No.  87,  was  printed 
showing,  for  five  consecutive  years,  the  number  of  persons 
sentenced  to  death  for  murder,  *  whose  punishment  was 
commuted ;  specifying  the  counties  in  which'  their  crimes 
occurred,  ana  stating  the  number  of  commitments  for 
murder  in  the  same  counties,  during  the  same  year,  and  in 
the  following  year.'  This  return  exhibits  a  striking  fact, 
namely,  that  in  not  a  single  instance  was  there  an  increase 
of  the  crime,  although  those  commutations  of  the  sentence 
of  death  extended  over  fifteen  counties. 

In  the  present  year,  1842,  another  document.  No.  36, 
has  been  printed  by  order  of  parliament.  It  exhibits  the 
number  of  executions  for  all  crimes  in  London  and  Mid- 
dlesex during  21  years,  divided  into  seven  triennial 
periods;  together  with  the  committals  on  charges  of 
murder.  In  one  of  those  periods,  namely,  the  three  years 
1834,  1835,  1838,  no  execution  whatever  took  place  ;  and 
it  is  shown  upon  official  authority,  that  that  was  the  only 
period  in  which  there  were  no  convictions  for  the  crime  of 
murder.  (See  a  paper  issued  by  the  Anti-Capital  Punish- 
ment Society,  1842.) 

The  punishment  of  death  is  in  England  alwa^rs  publicly 
inflicted,  and  an  execution  leads  to  crime  by  brining  the 
hardened  and  the  daring  together.  No  picture  that  has 
been  drawn  of  the  scenes  which  commonly  take  place 
around  the  scaffold  can  be  too  highly  coloured  for  a  repre- 
sentation of  what  may  be  seen  on  the  morning  of  an 
execution  in  the  neighbourhood  of  Newgate.  It  is  difficult 
to  show  what  good  (M>ject  is  effected  by  the  spectacle  of 
an  execution ;  it  is  equally  impossible  to  calculate  the 
demoralising  consequences  which  spring  from  it.  This 
has  ^ven  birth  to  an  opinion  in  which  well-meaning 
persons  sympathize,  in  favour  of  the  private  execution  of 
the  sentence  of  death.  But  the  pr^udices  of  Englishmen 
are  opposed  to  such  a  change,  and  a  motion  which  was 
introduced  in  the  House  of  Commons  to  that  effect,  about 
two  years  since,  was  almost  unanimously  negatived. 
Opinion  is  gaining  ground  in  favour  of  the  entire  abolition 
of  death  punishment ;  but  more  efficient  provision  for 
secondary  punishment,  it  is  alleged  by  many  who  are 
opposed  to  capital  punishments,  is  needed  m  order  to 
render  such  a  step  beneficial. 

Progress  of  Penal  Reform  in  Foreign  Countries, — ^The 
subject  of  punishments  engaged  general  attention  at  an 
earlier  period  in  America  than  in  this  country ;  and  from 
the  results  of  experiments  which  were  tried  there  some 
valuable  hints  for  the  improvement  of  penal  discipline 
have  been  derived  by  European  states,  in  1776  a  society 
was  formed  in  Philadelphia,  the  objects  of  which  were  to 
obtain  a  mitigation  of  tne  criminal  code  and  a  reform  in 
prison  management.  To  the  recommendations  of  this 
society  the  legislature  of  Pennsylvania,  in  the  year  1786, 
yielded  to  the  extent  of  abolishing  the  punishment  of  deaUi 
m  all  except  two  or  three  cases.  This  measure  was  how* 
ever  nearly  counterbalanced  bvthe  immediate  introduetion 
b>  law  of  hard  labour  in  a  public  and  disgraceful  manner 
enforced  by  corporal  pumshment.  From  this  measure 
there  resulted  a  complete  demoralization  of  the  convicts 
and  the  most  pernicious  influence  upon  the  free  com- 
munity, frightmlly  increasing  instead  of  diminislidng 
crime,  which  oblifi^ed  the  legidature  to  abolish  it  within 
four  years  from  its  adoption.  Solitary  confinement  with 
laborious  employment  was  then  introauced.  It  appears 
however  that  the  construction  of  the  prison  in  whicn  this 
S3r8tem  was  first  tried  was  defective,  and  that  the  system 
could  not  thus  be  fairly  carried  out ;  and  the  experiment 
was  a  failure.  Another  prison  on  the  same  system  was 
afterwards,  in  1818,  erected  at  Pittsburg ;  but  owing  again 
to  errors  in  the  construction  of  the  buuding,  the  expecta- 
tions of  the  founders  were  defeated.  The  state  of  Maine 
next  tried  the  experiment,  but  with  no  better  success  than 
in  the  previous  instances.  Orice  more  it  was  tried  at  Auburn 
in  New  York,  and  there  several  of  the  prisoners  became 
insane,  the  health  of  some  was  destroyed,  and  of  others  seri- 
ously impaired,  which  led  to  its  abandonment  and  the  intro- 
duction of  the  silent  system  at  Auburn.  The  advocates 
of  separate  imprisonment  however  still  maintained  the 
advantages  of  that  over  every  other  system,  and  contended 
that  a  fair  trial  had  not  been  given  to  it  in  any  of  the  in- 
stances we  have  mentioned.  The  result  of  meir  perse- 
yering  advocacy  was  the  establishment  of  the  Eastern 


Penitentiary  of  Philadelphia  in  1829.  Since  that  period 
the  operation  of  separate  confinement  in  America,  besides 
being  subjected  to  strict  criticism,  has  engaged  the  atten- 
tion of  the  governments  of  England,  France,  and  Prussia, 
by  whom  commissioners  have  at  different  times  been  sent 
to  that  country  for  the  purpose  of  inquiring  into  and 
reporting  upon  its  penal  institutions.  J^Mr.  Crawford*8 
Report^  and  the  Reoorts,  in  French,  of  MM.  de  Beaumont 
and  Tocqueville,  mM.  de  Metz  and  Blouet,  and  that, 
translated  into  French  from  the  German,  of  Dr.  Julius.) 
The  testimony,  more  or  less  decided,  of  all  these  au- 
thorities is  in  favour  of  the  separate  system  of  the  Phila- 
delphia prison  and  against  the  silent  system  of  Anbum. 
Health,  which  it  was  apprehended  and  urged  could  not 
be  maintained  consistently  with  the  enforcement  of  com- 
plete separation,  has  not  to  the  degree  supposed  appa- 
rentiy  suffered  frx)m  it.  The  average  mortality  dunng 
the  first  seven  years  of  its  establishment  did  not  exceed 
three  per  cent.,  and  of  312  prisoners  who  left  in  that  time, 
78  were  in  better  health,  166  in  equal  health,  17  weaker 
not  worse,  13  in  worse  health,  4  much  worse,  34  dead,  in- 
cluding one  suicide,  C^*  Crawfiord's  Report,)  In  1838 
the  cases  of  madness  or  idiotcy  were  14  among  367  pri- 
soners ;  in  1839  they  amounted  to  26  among  425.  M.  de 
Tocqueville,  from  wnose  statement  we  quote  these  propor- 
tions, gives  it  to  be  understood  that  previous  to  1838  the 
statistics  of  madness  in  the  Philadelphia  prison  are  not  to 
be  relied  on :  the  same  authority  says,  that  separate  con- 
finement has  in  that  penitenuaiy  particularly  austere 
features,  the  consequence,  he  thinks,  of  its  having  been 
formed  rather  with  a  religious  than  a  political  aim.  A 
modification  of  this  austerity  would  diminish  or  altogether 
prevent  madness  or  idiotcy,  he  conceives,  (Pp.  43-4,  Rap- 
port fait  au  nom  de  la  Vonimission  ehargbe  d^examiner 
le  prqfet  de  loi  tendant  d  introduire  une  Itiforme  dans  le 
Regime  GSnSral  des  Prisons,  par  M.  AL  de  Tocqueville, 
Chambre  des  Dhnttis,  Session  1842.) 

The  social  ana  economical  circumstances  of  the  United 
States  are  favourable  to  the  system  of  separate  confine- 
ment in  a  financial  point  of  view,  there  being  a  demand 
for  the  articles  of  penitentiary  manufacture ;  and  they  are 
ftirther  favourable  in  a  political  view  by  affording  the 
prospect  of  employment  m  the  trades  in  which  they  are 
educated  in  prison  to  the  convicts  when  liberated.  Since 
the  erection  of  the  Philadelphia  Penitentiary,  prisons  on 
the  principle  of  separation  in  cells  have  been  opened  at 
Pittsburg:,  and  in  the  states  of  New  Jersey,  Rhode  Island. 
Missouri,  and  others  are  in  process  of  erection. 

In  the  prisons  on  the  silent  system  in  the  United  States, 
silence  is  enforced  by  the  instant  use  of  the  lash,  some- 
times to  a  most  barbarous  extent. 

The  reader  is  referred  for  fiirther  information  respecting 
the  prisons  of  America  to  the  works  which  have  been 
quoted  in  this  notice. 

In  France  prison  management  is  still  behind  that  in 
England.  The  prisons  of  uiat  kingdom  are  divided  info 
those  for  off'enders  sentenced  to  hard  labour,  hagnes;  for 
offenders  sentenced  to  terms  of  imprisonment  exceeding 
one  year,  maisons  centrales ;  and  for  offenders  sentenced 
for  periods  less  than  a  year,  maisons  dipartementales.  Dis- 
tinct establishments  are  provided  by  the  law  for  prisoners 
before  trial ;  maisons  d'arr^  for  persona  arrested ;  maisons 
de  justice  for  those  against  whom  a  warrant  of  caption  has 
issued  from  the  court ;  maisons  de  dipSt  fbr  the  temporary 
custody  of  persons  apprehended.  *rtie  basnes  of  Prance' 
are  similar  to  our  hulks,  and  are  established  at  Toulon, 
Brest,  and  Rochefort.  Criminals  sentenced  to  ten  years* 
hard  labour  and  under  are  sent  to  Toulon :  those  con- 
demned for  life,  or  for  upwards  of  ten  jears,  are  sent  to 
Brest  and  Rochefort.  At  Toulon  tiie  prisoners  are  divided 
into  three  categories,  les  inconnus^  les  meritans,  les  indo- 
dies.  The  first  are  kept  in  the  hagnes  Jlottans^  where 
they  pass  the  night  and  chief  part  of  the  a&y.  They  con- 
stitute the  largest  class,  being  composed  of  those  who 
have  not  by  good  conduct  recommended  themselv^  to  any 
mitigation,  or  by  bad  conduct  become  Obnoxious  to  any 
increase  of  their  punishment.  Each  inconnu  is  coupled  to 
another  by  a  chain,  and  the  two  become  inseparable  com- 
panions. The  second  division  of  forcats,  or  prisoners. 
Dears  the  name  of  salle  ctSpreuve,  ana  includes  such  as 
have  by  good  conduct  recommended  themselves  to  a  miti* 
gation  m  their  lot.  From  this  class  are  chosen  those  to 
whom  petty  employments  in  connection  with  the  establish** 
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ment  are  given.  They  are  distinguished  by  a  difference  of 
dress,  they  reoeire  better  food,  and  are  besides  freed  from 
chains,  wearing  an  iron  ring  instead  on  each  leg.  The  in- 
dociles  consist  of  those  who  give  no  signs  of  amendment, 
and  from  whose  association  corruption  is  found'  to  result 
to  the  rest  Tha  for fiott  are  employed,  according  to  their 
elsss,  in  carrying  larre  pieces  of  timber  to  be  used  in  the 
construction  of  vessels,  m  works  in  straw  and  pasteboajd, 
tailoring  and  shoemaking.  These  two  last  occupations  are 
given  in  particular  to  misoners  who  have  attempted  to 
escape,  and  they  are  kept  diained  to  their  beds  while 
engaged  in  them.  The  detail  of  the  bagne*  at  Brest  and 
Kochefort  are  of  the  same  character  as  at  Toulon.  (Z>« 
VEtat  Actuel  des  Prisons  en  France  coneidiri  done  see 
Rapports  avec  la  Th6orie  Pinal  du  Cdde,  par  L.  M.  Mo- 
reau-Christophe,  8ous-Pr4fet,  Ancien  Inspeoteur-64n6ral 
des  Prisons  de  la  Seine,  Paris,  1837.)  Since  M.  Christophe 
wrote  no  change  has  been  made  in  the  system  of  the 
bagnes^  and  M.  de  Toequeville,  in  a  recent  report  (quoted 
above),  thus  refers  to  them : — ''  II  n'y  a  pas  une  voix  dans 
le  pays  qui  ne  reclame  contre  Texistence  des  bagnes. 
L*emprisonnementaux  bagnes  est  une  peine  d^gradante,  et 
qui,  cependant,  est  peu  redout6e  par  la  plupart  des  crimi* 
nels.  Elle  blesse  tous  les  sentiments  et  toutes  les  id^es  de 
notre  temps  en  matiere  de  peine,  et,  avec  les  extftrieurs  de 
la  barbaric,  die  ne  d£toumee  pas  des  crimes  qui  amdnent 
k,  la  subir.'  The  number  of  criminals  in  the  bagnes  has 
been  gradually  diminishing  of  late  years  i  in  1886  it 
amounted  to  6425,  all  males. 

The  Mmsons  centrales  receive  criminals  of  both  sexes. 
The  surveillance  of  each  maison  oentraU  is  confided  to  the 
prefect  of  the  department  where  it  is  situated,  under  the 
control  of  the  minister  of  the  interior.  Under  the  prefect 
are  responsible  officers  intrusted  with  the  discipline,  tiie 
health,  and  religious  teaching  of  the  prisoners,  llie  rules 
of  each  prison  are  left  to  a  great  extent  to  be  made  by  the 
prefect ;  the  consequence  of  which  is  a  want  of  uniformity 
in  the  prisons  generally.  The  prisoners  are  employed  in 
di£Perent  descriptions  of  manual  industry,  and  a  part  of 
their  earnings  is  reserved  for  their  benefit  on  liberation. 
The  nature  of  the  dassifioation  in  the  maisons  centrales  is 
not  such  as  to  prevent  general  corruption ;  and  M.  Chris- 
tophe gives  a  painful  picture  of  some  which  he  had  him- 
self visited.  In  1836  there  were  15,870  eiiminals  in  the 
maisons  centrales. 

The  Maisons  dhxirtementales  appear  to  remain  in  a  worse 
condition  even  uian  the  maisons  centrales.  They  have 
been  left  to  the  administration  of  local  authorities,  ijnorant 
or  uninterested  in  the  improvements  of  the  art  oi  prison 
discipline ;  and  associated  together  in  them  are  to  be  met 
'  les  prevenus  et  les  eondamnfo,  les  mendicants,  les  vaga- 
bonds, les  alito^  les  hommes,  les  femmes,  les  enfans. 
Point  de  distinction  de  crime,  ni  de  peine,  de  sexe  ni 
d'dge.  Tout  oela  vit  ensemble  comme  une  famille  attablee 
au  vice.  Point  de  travail  qui  fruse  diversion ;  Toisivet^ 
les  ronge :  ces  sont  des  auges  a  pourceaux.'  (Leon  Faucher, 
Description  du  F&rt  du  Hal,  quoted  by  M.  Christophe.) 

In  the  maisons  dParret,  maisons  de  justice,  and  maisons 
de  dSp^,  association  in  its  worst  forms  has  hitherto 
existed. 

The  attention  of  the  government  of  France  has  been 
lately  directed  to  the  state  of  the  penal  institutions 
of  that  kingdom;  and  the  results  are,  that  a  prison 
on  the  separate  system  has  been  provided  by  the 
council- general  of  tne  department  of  the  Seine  for  the 
untried;  and  the  appointment  of  a  commission  of  in- 
quiry and  advice  by  the  Chamber  of  Deputies.  This 
commission.  In  their  Report  (1842),  recommend  the 
adoption  of  the  separate  system  for  the  convicted  as 
well  as  unconvicted :  but  they  appear  to  have  considered 
this  system,  as  enfbrced  at  tne  Philadelphia  Penitentiary, 
to  be  too  austere  in  character ;  and  it  is  proposed  to  mo- 
dify its  features  in  France.  A  model  prison  nas  been  set 
on  foot  at  Versailles. 

In  France  there  are  several  institutions  or  societies 
auxiliary  to  the  prisons,  ibr  the  benefit  of  liberated  con- 
victs. 

One  of  the  first  acts  of  the  government  of  Belj^um  ailer 
the  revolution  of  1830  was  to  mitigate  the  seventy  of  the 
criminal  code,  improve  the  methods  of  criminal  procedure, 
and  reform  the  prisons.  The  prisons  of  Belgium  are 
similarly  divided  to  those  of  France,  into  maisons  de  dSpSt 
et  de  passage^  maisons  d*arrdt  et  de  justice,  prisons  pour 


peines,  M.  Christophe  represents  the  greater  number  of 
the  maisons  de  dipot  as  consisting  of  an  agglomeration  of 
many  apartments  without  courts,  where  the  asres  and  the 
sexes  are  often  confounded.  In  the  maisons  d'arril  et  de 
justice  an  attempt  is  made  to  dassify  the  prisoners  accord* 
in^  to  their  moral  character,  as  wdl  asages  and  sexes.  The 
prisons  pour  peines  fail  in  effecting  any  of  the  purposes 
for  which  the^  were  designed,  "nie  labour  of  the  pri- 
soners (of  various  descriptions)  is  easy;  they  receive  a 
weekly  money  allowance,  which  they  are  allowed  to  spend 
in  the  purchase  of  beer,  tobacco,  &c. ;  so  that  the  prisons, 
instead  of  being  dreaded,  are  esteemed  agreeable  places 
of  resort.  The  Belgian  government  is  impressed  with  a 
conviction  of  the  necessity  which  exists  of  introducing  a 
systematic  improvement  into  the  prisons  of  that  kingdom, 
and  the  advantages  of  the  separate  above  any  other  system 
are  strongly  maintained  by  M.  Ducpetiaux,  the  inspector* 
^eneral  of  prisons  in  Belgium,  at  whose  instance  a  trial  of 
it  is  now  being  made  on  a  limited  scale  at  Ghent.  {Rap- 
port  sur  les  Prisons  de  PAngleterre,  de  VEcosse,  de  la 
Hollande,  de  la  Belgique,  et  de  la  Suisse,  par  M.  L. 
Moreau  Christophe,  Paris,  1839.) 

In  Holland  th^  prisons  are  divided  similarly  to  those  of 
France  and  Belgium,  into  prisons  for  the  accused,  for  the 
convicted,  for  female,  Juvenile,  and  adult  offenders.  In 
the  prisons  for  the  convicted  there  are  divisions  for  cri* 
minus  under  punishment  for  minor  and  for  heinous 
offences.  Association  in  one  form  or  another  is  allowed 
in  all  the  prisons,  classification  being  the  only  means  em- 
ployed to  counteract  or  control  the  spread  of  contamina- 
tion. The  number  of  the  classes  is  ordinarilv  three  or 
four  in  each  prison,  consisting  of  those  who  are  oadly  con- 
ducted and  the  recommitted,  the  doubtfiil,  and  the  well 
behaved.  Each  class  has sivard,  a  refectory, workshops, 
and  dormitories  distinct.  The  classes  are  subjected  to  a 
rSghne  more  or  less  rigid,  consisting,  among  other  par- 
ticulars, in  the  interdiction  of  the  visits  of  parents  or 
friends,  and  of  the  indulgence  of  spirituous  liquors  and 
tobacco ;  in  depriving  them  of  the  most  productive  em- 
ployments, thereby  diminishing  the  proportion  of  profit 
received  by  them ;  the  refiisal  to  commute  their  sentence 
or  alleviate  its  severity ;  the  prohibition  of  speech  and  (a 
measure,  M.  Christophe  says,  but  feebly  attempted,  owing 
to  the  deficiency  of  means)  cellular  separation.  To  every 
prison  there  is  attached  a  council  of  regents,  which  pe- 
riodically reports  to  the  minister  of  the  interior.  The  de- 
fective state  of  the  prisons  of  Holland  is  generaUjr  acknow- 
ledged in  that  country,  and  societies  have  been  instituted 
there  for  the  purpose  of  obtaininiB^  ameliorations  in  them, 
and  in  the  meantime  of  introducing  incidental  means  of 
improving  the  criminals.  There  are  also  societies  for  the 
patronage  of  liberated  prisoners. 

The  spirit  of  improvement  in  penal  law  and  disdpline 
has  been  excited  in  diff^Brent  parts  of  Germany;  and 
although  the  tortures  and  fetters  of  uncivilised  ages  are 
not  quite  discontinued,  they  are  sparingly  used,  and  are 
likely  soon  to  give  place  to  mild  institutions.  The  pro- 
gress towsjrds  a  good  system  varies  in  the  different  states 
and  kingdoms. 

A  few  years  since  the  prisons  of  Hungary  are  described 
as  having  been  in  a  worse  state  even  tnan  were  those  of 
Sngland  in  the  days  of  Howard.  But  the  accounts  pub- 
lished in  1830,  by  Boloni  Farkas,  a  Hungarian  traveller,  of 
the  United  States  penitentiaries,  excited  the  attention  of 
leading  men,  and  led  to  the  introduction  of  labour  and 
of  improved  means  of  health  into  the  existing  prisons. 

In  18^  the  county  Bihar  resolved  to  make  a  trial  of  the 
Auburn  system  on  about  eighty  prisoners,  the  number  in 
confinement  in  the  prison  of  Bihar  being  six  hundred.  The 
same  experiment  was  shortly  afterwards  adopted  in  the 
county  Abauj ;  and  two  years  later,  a  prison  adapted  to 
the  complete  execution  of  the  system  was  estabhshed  in 
county  Komarom.  At  a  more  recent  period  the  visit  to 
England  and  to  the  Continent  of  two  Hungarians,  Szemere 
and  Ebtv5s,  the  first  of  whom  became  a  partisan  of  the 
separate,  the  second  of  the  silent  sy^em,  originated  a  con- 
troversy, which  still  continues,  on  the  merits  of  these 
systems,  in  Hung[ary.  Some  practical  results  would  have 
arisen  before  this  from  the  efforts  of  these  gentlemen  in 
the  counties;  but  the  diet  of  1839  and  1840  had  previously 
come  to  a  resolution  to  introduce  a  uniform  r»rison  dis- 
cipline throughout  the  whole  country,  and  a  delay  was  to 
be  allowed  to  collect  the  information  by  which  ^e  nature 
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of  that  discipline  should  be  determined.  Two  cotnmisaons 
are  now  sitting  at  Pesth ;  the  one  intrusted  to  draw  up  a 
project  of  a  criminal,  and  the  other  that  of  a  prison  code. 
The  commission  on  prisons  has  decided  in  favour  of  the 
separate  system,  ana  has  submitted  a  project  for  the  erec- 
tion of  ten  penitentiaries,  corresponding  to  which  it  is  pro- 
posed to  divide  the  country  into  ten  districts.  The  coming 
diet  (for  1843)  will  take  the  recommendation  of  the  com- 
mission into  consideration ;  but  it  is  impossible  to  predict 
what  its  decision  may  be.  The  enlightened  men  of  Hun- 
gary are  mostly  in  favour  of  the  separate  system;  but 
unless  that  system  carry  the  approval  of  the  people  who 
control  the  votes  of  the  deputies  m  the  diet  it  will  not  be 
adopted.  We  are  not  aware  of  any  improvements  being 
contemplated  in  respect  to  the  prisons  in  other  parts  of  the 
Austrian  empire.  At  present  their  state  is  understood  to 
be  very  bad. 

The  employment  of  prisoners  on  the  tread-wheel  was  in- 
troduced into  some  of  the  prisons  of  Prussia  a  few  years 
since,  on  the  recommendation  of  Dr.  Julius.  Classification 
to  a  limited  extent  was  adopted  about  the  same  time ; 
and,  following  the  progress  of  improvement  in  this  country, 
the  silent  system  was  next  brought  into  operation  there,  as 
well  as  in  other  parts  of  Grermany.  At  a  subsequent  date 
(1834)  Dr.  Julius  was  dispatched  to  the  United  States  to 
inquire  into  the  state  of  the  prisons  of  that  country ;  and 
having  reported  decidedly  in  favour  of  the  separate  system 
of  discipline,  that  system  is  likely  to  be  brought  into  opera- 
tion in  the  Prussian  dominions.  No  separate  prison  has 
yet  been  built  in  Prussia,  but  we  axe  enabled  to  state,  on 
the  authority  of  Dr.  Julius,  that  four  are  about  to  be  built, 
one  at  Berlin,  anotiier  at  Konigsberg,  a  third  at  Miinster  in 
Westphalia,  and  the  fourth  at  Katisbon.  The  two  first  are 
to  be  constructed  on  Uie  plan  of  the  Model  Prison  at  Pen- 
tonville. 

At  Butcow  in  Mecklenburg  a  penitentiary  has  been  for 
some  time  in  operation,  which  consists  of  three  distinct 
buildings,  the  one  appropriated  to  the  execution  of  the 
silent,  the  other  to  that  of  the  separate  system,  and  the 
third  as  a  place  of  residence  for  the  governor  and  superin- 
tendants.  The  first  of  these  buildings  contains  one  hun- 
dred and  sixty-eight  night  cells ;  the  second  a&veniy  cells 
adapted  for  day  use.  The  silent  system  is  applied  to 
minor  offenders;  the  separate  to  those  who  have  been 
guilty  of  grave  crimes.  At  a  short  distance  from  this  pe- 
nitentiary there  is  a  prison  for  the  untried. 

At  Hambui]^  a  plan  has  been  drawn  up  by  director  W\im- 
mel  of  a  penitentiary  similar  to  that  at  Butzow ;  but  its 
adojption  is  at  present  doubtfiil. 

Ine  merits  of  the  separate  system  are  differently  esti- 
mated by  the  distin^stied  writers  and  thinkers  of  Ger- 
many. Professor  Mittermaier  of  Heidelberg  has  declared 
his  opinion  against  it  on  these  amon^  other  grounds,  that 
its  introduction  is  enormousl}r  expensive  :  that  it  is  difficii?t 
to  assi^  to  the  prisoners  in  isolation  trades  or  professions 
by  which  they  will  be  enabled  on  their  restoration  to  free- 
dom to  obtain  an  honest  subsbtence ;  that,  on  becoming 
free,  the  danger  of  a  prisoner's  relapse  will  be  very  gte& 
after  years  of  isolation  in  which  his  powers  of  resistence 
have  never  been  taxed  owing  to  the  absence  of  all  the 
temptations  of  real  life.  Mittermaier  concludes  his 
statement  of  this  last  head  of  objection  with  the  prediction 
that  the  liberated  offender  will  infallibly  fall  into  the 
hands  of  those  who  will  mislead  him  anew.  (Revue  Etran- 
gh^e  de  LSgislation  et  cTEconomie  politique^  Nov.  1836, 
art.  Du  Sff Sterne  Penitentiairey  et  des  derniers  icrita  relati/s 
d  la  mature  qui  ont  paru  d  Geneve*) 

In  Sweden  the  cnminal  laws  are  undergoing  revision 
and  the  subject  of  prisons  engages  corresponding.attention. 
The  modes  of  treating  criminals  hitherto,  and  to  this  time, 
in  use,  are  of  the  rudest  character.  Employment  on  roads 
and  public  works  in  chains  is  one  form  of  punishment,  and 
another  is  public  flogging.  Burglars  only  are  punished 
in  this  way,  and  the  punishment  is  deemed  equivalent 
to  twenty-eight  days'  confinement  on  bread  and  water. 
Untried  prisoners  are  indiscriminately  associated  in  con- 
fined ill-ventilated  rooms.  But  a  project  is  in  a  fair  way 
of  being  executed  for  the  erection  of  a  prison  on  the  sepa- 
i^te  system  for  the  untried ;  and,  instead  of  the  punish- 
ments which  have  been  mentioned,  prisons  on  that  or  on 
the  silent  system  (more  probably  tne  former)  are  to  be 
built  in  Stockholm,  Fahlun,  Gefle,  Carlstad,  Mariestad, 
Linkopingv  and  Christianstad,    The  punishment  of  death 


is  inflicted  in  cases  of  high-treason  and  murder,  and  it  is 
allowed  by  the  law,  but  seldom  executed,  on  offenders 
guilty  of  coining  money :  the  mode  of  inflicting  this  pu- 
nishment is  beheading* 

In  Norway  the  labours  of  a  Prison  Commission  have  re- 
sulted in  a  proposition  by  the  king  to  the  Storthing  for  the 
erection  of  a  prison  on  the  sejMirate  system,  for  which  a 
sum  of  183,000  dollars  (about  40,000/.  steriing)  has  been 
voted.  This  prison  is  to  be  fitted  for  the  reception  of 
two  hundred  and  thirty-eij^ht  criminals,  and  is  to  oe  built 
in  the  vicinity  of  Christiama. 

In  Denmark  a  project  is  under  consideration  for  the  in- 
troduction of  improved  discipline :  but  the  system  remains 
undetermined. 

In  Switzerland  the  construction  of  the  prisons  and  the 
systems  pursued  in  them  vary  to  some  extent  in  the  dif- 
ferent cantons.  In  those  of  Geneva  and  Lausanne  the  silent 
system  is  said  to  have  been  carried  to  a  high  degree  of 

Serfection  without  the  use  of  corporal  punishment.  M. 
hristophe  however  says  that  communication  between  the 
prisoners  is  far  from  being  effectually  prevented.  (Aap- 
portf  p.  167-S,  &c.)  The  number  of  recommitments  to  tne 
penitentiary  of  Geneva  appears  to  be  considerable ;  but 
M.  Christophe,  coinciding  with  M.  Diodati,  clumlain  of 
that  penitentiary,  appears  to  regard  the  number  of  recom- 
mitments as  an  unsound  test  of  the  efficiency  of  any 
prison.  '  Change  (says  M.  Diodati)  the  system  if  you  please ; 
redouble  at  your  will  its  rigours ;  place  the  prisoners  under 
the  terror  of  brutal  force  \  make  the  places  of  detention,  if 
you  can,  the  wells  of  Vemce  or  Spielberg;  you  will  always 
have  returned  convicts ;  you  will  always  find  men  who  will 
hazard  this  kind  of  punishment  against  the  kind  of  misfor- 
tune which  pursues  them  in  society ;  and  in  this  unlucky 
game  the  prison  will  not  be  more  their  bugbear  than  their 
accomplice.  The  relapsed  are  then  an  incurable  sore — une 
plaie  incurable.'  (Rapport,  p.  173-4.)  M.  Christophe  sug- 
gests a  different  test  of  the  efficiency  of  systems  of  punish- 
ment. It  ought  (he  says)  to  be  judged  rather  by  the 
diminution  of  the  number  of  crimes  thui  by  the  diminu- 
tion of  the  number  of  the  relapsed.  We  are  not  sure  that 
this  writer  consistently  keeps  in  view  this  test :  in  his  ac- 
count of  the  penitentiary  of  Geneva  he  refers  to  circum- 
stances peculiar  to  Geneva  as  explaining  the  large  number 
of  recommitments.  A  good  penitentiary  system  will  both 
reform  criminals  and  prevent  crimes ;  and  peculiarities  of 
social  condition  may  account  for  a  large  amount  of  crime, 
but  a  large  amount  of  crkninal  recommitments— in  other 
words,  a  large  number  of  relapses — cannot  be  accounted 
for  as  a  circumstance  of  long  duration  excepting  in  con- 
nection with  the  character  of  penal  institutions. 

The  penitentiary  of  Lausanne  is  represented  as  being 
better  managed  and  producing  more  reform  than  that  of 
Geneva;  but  this  praise  has  been  bestowed  upon  the  last 
in  common  with  the  first  of  these  establishments,  that  dis- 
cipline is  better  maintained  in  it,  and  that  the  moral  re- 
form of  the  prisoner  is  promoted  more  than  in  any  of  the 
prisons  on  the  same  system  in  Europe  or  America.  Tlie 
prisons  of  Berne  are  regulated  qu  the  principle  of  silence 
also,  but  they  allow  of  more  association  among  the  pri- 
soners than  is  the  case  in  those  of  Lausanne  and  Geneva, 
and  the  same  meed  of  praise  has  not  been  accorded  to 
them  as  to  the  above-mentioned  penitentiaries  by  those 
competent  to  form  a  judgment  of  both. 

A  prison  on  the  separate  system  is  now  in  progress  of 
erection  at  Geneva. 

TRANSPORTATION,  the  name  used  to  designate 
banishment  when  used  as  a  punishment  of  offenders  by 
the  law  of  England.  It  is  a  punishment  altogether  created 
by  statute,  although,  by  the  common  law,  criminals  who 
had  taken  refuge  ^in  sanctuary  were  permitted  to  abjure 
the  realm,  and  bamsh  themselves,  proceeding  for  that  pur- 

,  pose  to  the  port  assigned  them.  fSANcnjARY.]  The 
earliest  statute  by  which  transportation  was  inflicted  ap- 

!  pears  to  be  the  39  Eliz.,  c.  4,  which  enacted  that  rogues  and 

I  vagabonds,  &c.  might  be  banished  out  of  the  realm  by 
the  justices  in  sessions,  and  conveyed,  at  the  charge  of  the 

I  county,  to  such  parts  beyond  the  seas  as  should  be  assigned 
by  the  privy  council,  or  otherwise  adjudged  perpetuaUy  to 
the  galleys  of  this  realm ;  and  any  rogue  so  banished,  and 
returning  again  into  the  realm,  was  to  be  held  guilty  of 
felony.  The  general  principle  of  this  first  enactment 
seems  to  have  been  observea  ever  since.  Soon  after  the 
restoration  of  Charles  II.,  a  practice  was  introduced  ia. 
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ciUes  of  conviction  for  felony,  where  the  convict  was  liable 
to  the  punishment  of  death,  of  granting  a  pardon,  on  con- 
dition that  the  convict  should  consent  to  be  banished 
either  for  his  life  or  a  less  time.  The  full  sentence  of  the 
law  was  passed  upon  the  convict,  and,  on  the  breach  of 
the  condition  under  which  he  obtained  his  pardon,  the 
sentence  was  held  to  revive,  and  might  be  executed  upon 
him.  Convicts  thus  banished  were  assigned,  under  inden- 
tures, to  persons  residing  in  the  North  American  colonies, 
then  generally  called  the  plantations.  These  persons  were 
entitled  to  their  labour  cwring  the  period  of  the  mden- 
tures,  paying,  the  latter  part  of  the  time,  a  certain  amount 
of  wages.  At  the  end  of  it  the  convicts  received  from  the 
j^overnment  some  land  and  stock.  By  the  22  Ch.  II.,  c.  5, 
judges  and  justices  before  whom  an  ofPender  is  convicted 
are  first  expressly  empowered  to  grant  him  a  reprieve,  and 
transport  him  to  the  plantations,  there  to  be  kept  to  hard 
labour.  If  he  refuses  to  be  transported,  or  returns  before 
the  expiration  of  the  time,  he  is  to  be  put  to  execution 
upon  the  judgment  pronounced.  The  Habeas  Corpus  Act, 
31  Ch.  II.,  c.  2,  s.  14,  recognises  the  existence  of  this 
power.  By  the  4  Geo.  I.,  c.  11,  transportation  is  substi- 
tuted as  a  punishment  for  a  variety  of  offences  there 
named,  in  lieu  of  burning  in  the  hand,  whipping,  &c. 
Many  other  acts  have  been  since  passed  determining  the 
offences  punishable  by  transportation,  regulating  the  mode 
in  which  the  sentence  u  to  be  carried  into  effect,  the  ser- 
vices of  the  transports  assigned,  &c.  By  27  Geo.  III., 
c.  2,  it  having  become  necessary,  in  consequence  of  the 
independence  of  America,  to  appoint  a  new  place  for  the 
reception  of  convicts,  and  New  South  Wales  naving  been 
selected,  the  governor  there  was  enabled  to  receive  them, 
hold  courts  for  their  trial  in  case  of  subsequent  offences,  &c. 
The  law  regulating  the  transportation  of  offenders  has 
been  since  revised  and  consolidated  into  one  act,  the 
5  Geo.  IV.,  c.  84  (amended  by  11  Geo.  IV.  and  1  Will. 
IV.,  c.  39),  which  contains  the  principal  provisions  now 
in  force  on  the  subject.  The  6  Geo.  IV.,  c.  69,  regulates 
the  punishment  of  offences  committed  by  transports  sent 
to  labour  in  the  colonies.  The  governors  of  such  colonies 
have  power  to  lessen  the  peritw  for  which  a  convict  is 
transported ;  but  by  2  and  3  Will.  IV.,  c.  62,  the  extent  to 
which  they  can  do  this  is  limited  in  the  cases  of  transporta- 
tion for  seven,  fourteen  years,  and  for  life,  to  a  remission  of 
the  punishment  to  four,  six,  and  eight  years  respectively. 
Persons  rescuing  or  aiding  a  transport  to  escape  are  guilty 
of  the  same  offence  as  if  he  had  been  confined  in  gaol. 

(Hawkins,  P.  C,  b.  2,  c.  33 ;  Russell,  On  Crimes  and 
Misdemeanours,  b.  2,  c.  35.) 

TRANSPOSITION,  the  name  given  in  algebra  to  the 
process  of  removing  a  term  from  one  side  of  an  equation 
to  another,  changing  its  sign.  Thus,  if  a  =  6  -|-  c,  by  trans- 
position, a— c=o.  On  this  we  have  only  to  remark,  that 
m  this  instance  the  rule  is  not  much  of  an  abbreviation. 
If  we  say « transpose  c,'  instead  of  *  take  c  from  both  sides,* 
so  little  IS  gained,  that  it  may  be  doubted  whether  it  would 
not  be  bettBT  to  follow  the  Continental  writers  in  the  use 
of  the  latter  form  of  expression :  a  process  which  would 
have  the  advantage  of  being  a  perpetual  appeal  to  reason 
instead  of  rule. 

TRANSUBSTANTIATION.     [Sacraments.] 

TRANSVERSAL,  a  name  lately  given  to  a  line  which 
is  drawn  across  several  others,  so  as  to  cut  them  all.  The 
word  is  used  in  this  sense  in  the  writings  of  Camot,  Poncelet, 
Chasles,  &c. 

Let  there  be  a  triangle  ABC  (the  reader  may  easily  draw 
the  figures  of  this  article  for  himself)  and  let  a  transversal 
cut  its  three  sides  internally  or  externally ;  namely,  let  AB 
cut  the  transversal  in  c,  BU  in  a,  and  CA  in  b.    Then  will 

Ac  X  Ba  X  CA  =  Be  X  Ca  X  A^ ; 
and  the  converse,  namely,  if  a,  6,  c,  be  points  taken  on  the 
three  sides  for  which  the  above  relation  is  true,  then  those 
three  points  are  on  the  same  straight  line.  In  the  language 
of  Euclid,  the  ratio  compounded  of  the  three  ratios  of  Ac 
to  Be,  Ba  to  Ca,  and  Cb  to  A6,  is  the  ratio  of  a  line  to  its 
equal. 

This  proposition  is  now  frequently  demonstrated  in  ele- 
mentary works  on  geometry  as  follows:— From  any  one  of 
the  vertical  {)oints  A,  B,  C,  draw  a  parallel  to  either  of  the 
sides  of  the  triangle  which  does  not  pass  through  that  point ; 
from  C,  for  instance,  draw  cM  parallel  to  AB,  cutting  the 
transversal  in  M.  Then  we  have  two  p^rs  of  similar 
triangles,  MC6,  cA6,  and  aBc,  aCM,  which  give 
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aC  :  CM  : :  oB  :  Be 
CM  :  C6  : :  Ar  :  AA 
or  Ca  :  C6  : :  AcXBa  :  AAxBc ; 
whence  the  proposition  required  is  obvious.    The  converse 
readily  follows  by  indirect  demonstration. 

Let  any  point  P  be  taken  inside  or  outside  of  the  triangle 
ABC,  and  let  AP,  BP,  CP  cut  BC,  CA,  AB  in  a,  b,  c. 
Then 

Ac  X  Ba  X  C6  =  Ba  X  C6  X  Ae, 
which  is  proved  by  using  the  former  property  in  the 
triangle  ABa  with  the  transversal  CPc,  and  the  triangle 
AaC  with  the  transversal  BP6.  The  converse  is  also  easily 
proved,  namely,  that  if  a,  6,  o  be  so  taken  on  the  sides  as 
to  satisfy  the  above  relation,  then  Aa,  B6,  Cc  all  meet  in 
one  point. 

The  same  proposition  as  the  first  is  true  of  any  polygon 
whatsoever :   thus,  let  ABODE  be  a  pentagon,  the  sides  of 
which  are  cut  externally  or  internally  by  a  line,  namely, 
AB  in  c,  BC  in  d,  CD  in  e,  D£  in  a,  £A  in  b ;  then 
AA .  Be .  Crf .  Dtf .  Ea  =  A(? .  Brf .  Ctf .  Da .  E  A. 

For  let  BD  and  BE  meet  the  transversal  in  m  and  n  : 
then  the  three  triangles  BDC,  BED,  BAE  are  cut  by  a 
transversal,  giving 

Bot  .  D<? .  Crf  =  D  ffi .  Ctf .  B  rf 
Dm .  Ea .  Bn  =  Bm .  Da .  En 
En .  A6  .  Be  =  B7i .  E6  .  Ac ; 
by  multiplication  of  which  the  theorem  follows. 

If  the  transversal  be  parallel  to  either  of  the  sides,  the 
two  segments,  which  are  then  infinite,  are  to  be  considered 
as  equal,  and  removed  from  both  sides  of  the  equation. 

In  the  article  Projection  a  test  is  ^ven  which,  being 
satisfied,  shows  that  a  proposition  is  true  of  any  figure,  if  it 
be  true  of  any  one  of  its  projections.  This  test  is  satisfied 
in  all  the  preceding  cases,  so  that  it  is  enough  to  prove 
any  one  case  of  these  propositions,  that  is,  for  any  one  pro- 
jection of  the  figure.  Now  there  is  no  case  in  which  they 
are  obviously  true,  d  priori,  except  for  that  projection  in 
which  the  transversal  becomes  the  vanishing  line,  or  all 
the  segments  become  infinite.  If  we  put  the  first  proposi- 
tion of  all  in  this  form 

Ac  Ba  C6_ 
A^'B^*CS~'' 
it  is  obviously  true  when  the  line  abc  is  at  an  infinite  dis- 
tance, each  of  the  ratios  being  then  unity.  It  would  not  be 
safe,  upon  the  proof  given  in  the  article  cited,  to  allow 
this  extreme  case  of  projection  to  enter  into  the  theorem  : 
nevertheless,  other  proof  might  be  given,  which  would 
make  this  very  simple  and  perceptible  instance,  the  truth 
of  which  is  seen  at  once,  sufficient  evidence  of  all  the 
others.  We  mention  this  only  to  show  the  very  great  power 
of  the  geometry  of  projections :  our  limits  do  not  allow  of 
our  entering  further  into  the  subject. 

The  theory  of  transversals  may  be  made  useful  in  sur- 
veying, particularly  in  military  surveying :  as  an  instance 
take  the  following.  There  is  an  inaccessible  point  A,  from 
which  to  B  it  is  required  to  find  the  distance  without  any 
instruments  except  signal-poles  and  a  measuring-line.  At 
B  set  up  a  signal,  and  another,  C,  at  a  convenient  distance 
between  B  and  A.  Choose  another  signal-point,  D,  and 
between  D  and  B  set  up  a  signal  at  E,  and  another  at  F, 
between  D  and  C,  and  also  between  E  and  A.  All  this  must 
be  done  by  trial.  Then  measure  DE,  EB,  DF,  FC,  and  BC. 
The  triangle  DBC,  cut  by  the  transversal  EFA,  gives  the 
following  relation ; — 

DE.BA.CFsEB.CA.FD 
or  DE .  CF .  BA  =  EB .  FD  (BA-BC) 

EB.FD.BC 
whence  BA -eb.FD-DE.CF 
The  projection  of  figures  may  throw  them  into  such  dif- 
ferent forms  that  lines  which,  in  Euclid*s  mode  of  speak- 
ing, would  be  called  sides,  become  diagonals,  and  vice 
versd.  The  distinction  of  diagonal  and  side  therefore  be- 
comes an  incumbrance,  and  a  new  mode  of  viewing  poly- 
gons is  introduced,  of  which  we  shall  now  give  an  instance. 
A  figure  contained  by  four  straight  lines  is,  generally 
speaking,  one  which  has  six  points:  since  four  straight 
lines  meet  two  and  two  in  six  points ;  thus,  the  four-sided 
figure  EFBC  has  the  six  points  E,  F,  B,  C,  D;  A.  If  all 
these  points  be  joined  two  and  two,  we  have  the  additionid 
lines  BF,  CE,  DA,  of  which  only  the  two  first  are  com- 
monly called  diagonals :   but  all  three  have  common  pro^ 
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perties.    We  shall  prove  the  following  by  the  extreme 
method  of  projection  already  alluded  to,leaving  the  reader 


to  venfvr  it  by  the  theory  of  transversals:  each  of  the 
diagonals  is  harmonically  divided  by  the  other  two ;  that  is, 

AM  :  MD  : :  AN  :  ND 

CG  :  GE  : :  CN  :  NE 

BG  :  GF  : :  BM :  MF 
To  show  the  first:  project  the  figure  so  that  NB  shall 
be  the  vanishing  line.  Then  DECA  will  be  projected  into 
a  parallelogram  and  MG  into  a  parallel  to  DE  and  AC 
passing  through  the  intereection  of  the  diagonals :  conse- 
quently, in  the  projection,  AM  =  MD,  and  we  have,  aJso  in 
Mie  projection, 

AM  DN_ 

for  DN  and  NA  are  both  infinite,  and  DN-f-NA  is  unity. 
Now  by  the  test  in  Projection,  which  is  here  satisfied, 
this  proposition  must  be  always  true,  whence  in  our  figure 
we  have  AM  :  MD  : :  AN  :  ND.  Similarly  the  other  pro- 
portions may  be  proved. 

Here  then  is  the  easiest  way  of  dividing  a  line  in  har- 
monic proportion.  Let  AD  be  given,  and  M :  it  is  re- 
quired to  complete  the  harmonic  division  by  finding  N. 
Take  any  point,  B,  and  draw  DB,  MB,  AB.  Choose  any 
point,  F,  in  MB,  and  produce  DF  and  AF  to  C  and  E.  Then 
CE  produced  to  meet  AD  will  give  the  point  N  required. 
No  mstrument  is  wanted,  except  the  ruler  and  pencil,  and 
it  is  a  good  exercise  in  drawing  to  find  out  by  repeated  in- 
stances that,  let  B  be  taken  where  it  may,  there  is  but  one 
•  position  of  N. 

TRANSVERSE,  a  name  often  given  to  one  of  the  axes 
of  a  figure,  usually  that  of  greatest  magnitude  or  which 
goes  most  directly  across  the  figure.  Thus  the  longer  axis 
of  an  ellipse  or  nyperbola  is  called  the  transverse  axis. 
Properly  speaking,  it  ought  to  be  only  a  term  of  relative 
distinction  :  either  axis  is  transverse  to  the  other. 

TRANSYLVA'NIA,  a  grand  principality  belonging  to 
the  Austrian  empire.  It  lies  between  45°  I2f  and  4T 
42'  N.  lat.,  and  22"  15'  and  26*»  20'  E.  long.:  its 
greatest  length  from  north-west  to  south-east  is  194  miles, 
and  its  greatest  breadth  from  west  to  east  is  184  miles. 
According  to  lichtenstein,  who  wrote  in  the  beginning 
of  this  century,  the  area  of  Transylvania  does  not  exceed 
880  German  square  miles,  or  18,708  English ;  but  accord- 
ing to  the  last  edition  of  Malte-Brun,  the  area  is  1109.80 
German  square  miles,  or  23,480  English.  However,  from 
this  amount  we  must  deduct  the  area  of  three  counties,  the 
possession  of  which  is  claimed  by  Hungaiy,  and  of  which 
we  shall  speak  below.  Transylvania  is  bounded  on  the 
north  by  the  Hungarian  counties  of  Marmaros  and  Szatmar, 
on  the  east  by  Bukowina  and  Moldavia,  on  the  south  by 
Wallachia,  and  on  the  west  by  the  Hungarian  military  fron- 
tier, and  by  the  counties  of  Krasso,  Arad,  and  Bihar. 

Transylvania  is  the  western  part  of  the  Roman  Dacia. 
The  name  Transylvania  has  been  given  to  the  country  by  the 
Hungarians,  who  called  it  'Terra  ultra  sylvas,'  or  'Partes 
transylvaniBB,'  that  is,  *  the  country  beyond  the  woods :' 
extensive  woody  mountains  separate  Transylvania  from 
Hungary.  However  the  true  Hungarian  name  is  « Erd61y- 
Orzag,'  or  *the  woody  country.'  The  German  name  is 
» Siebenburgen,'  which  signifies  either  the  •  Seven  Castles' 
CM"  the  *  Seven  Boroughs.' 

M<Mntains.--The  range  of  the  Carpathian  Mountains 
having  been  descnbed  under  Carpathian  Mountains,  we 
shall  only  mention  the  passes  by  which  that  range  is 
crossed,  and  which  arp  of  great  military  importance,  being 
the  only  wajrs  of  communication  between  Transylvania  on 


one  side,  and  Moldavia  and  Wallachia  on  the  other  side. 
The  following  lead  to  Wallachia : — 1.  The  pass  of  Zaikan 
in  the  valley  of  the  Hatze^,  in  the  county  of  Hunvad. 
This  pass  is  called  the  *  Iron  Door'  on  account  of  the  nigh 
and  steep  rocks  by  which  it  is  bounded.  2.  The  pass  of 
Valkan,  near  the  village  of  Krivadia,  in  the  county  of 
Hunyad,  famous  for  the  bloody  defeats  which  the  T\irks 
have  suffered  there  in  difi*erent  wcurs.  3.  The  pass  of  the 
Rothen-Thurm,  or  the  *  Red  Tower,'  the  most  remarkable 
of  all.  Formed  by  the  narrow  valley  of  the  Alt,  it  begins 
near  the  village  of  Boitza  or  Ochsenkopf  in  Transylvania, 
and  it  ends  near  the  convent  of  Kosia  in  Wallachia. 
The  length  of  this  pass  is  eleven  leagues,  and  the  greater 
part  of  the  road  is  hewn  in  the  rock.  4.  llie  pass 
of  Fortschwar  or  Terzburg  in  the  district  of  Kronstadt. 
5.  The  pass  of  Tomosch,  south  of  Kronstadt,  formed 
by  the  valley  of  the  river  Tomosch.  6.  The  pass 
of  Bosau  in  the  district  of  Kronstadt.  The  passes  of 
Ovtosch,  Gjrmesch,  and  Paritsch,  or  Bereczk,  lead  into 
Moldavia,  and  the  Borgo  pass  makes  the  communication 
with  Bukowina. 

Transylvania  is  a  table-land,  bounded  on  the  east  and 
the  south  by  the  principal  range  of  the  Carpathians; 
on  the  north  by  a  branch  of  the  Carpathians,  which 
beginning  at  Mount  Grallatz,  stretches  westward  as  far  as 
Mount  Pleska,  and  thence  to  the  north-west  as  far  as 
Mount  Pretrosza  in  Hungary ;  and  on  the  west  by  an  ex- 
tensive system  of  mountains  which  is  composed  of  three 
large  groups.  The  first  or  southern  group  begins  near 
Mount  Kosztara,  in  45**  13'  N.  lat.  and  22*40' E.  long., 
stretching  to  the  north  as  far  as  the  river  Maros  :  the  centre 
of  this  group.  Mount  Ruska-Poyana,  is  9300  feet,  or  per- 
haps 9900  feet  high.  The  second  group  lies  between  the 
Maros  in  the  south,  and  47®  N.  lat.  in  the  north,  sending 
out  lofty  and  extensive  branches  to  the  east  and  to  the 
west.  The  third  group  begins  in  4T  N.  lat.,  and  stretches 
as  far  as  47**  35'  N.  lat. ;  the  southern  part  of  it  is  called 
the  Reuss-Mountains,  and  the  northern  part  known  by  the 
German  name  of  the  Buch-Gebirge.  Between  the  northern 
slopes  of  the  Buch-Gebirge  and  Mount  Pleska  in  the  east, 
lies  the  valley  of  the  Szamos,  which  is  one  of  the  few 
larger  passes  between  Transylvama  and  Hungary,  another 
being  formed  by  the  valley  of  the  river  Maros.  Inclosed 
by  high  and  woody  mountains,  and  containing  the  sources 
of  a  multitude  of  rivers,  Transylvania  has  a  striking  resem- 
blance to  Bohemia,  although  her  nutural  barriers  present 
more  difficult  obstacles.  The  middle  of  Transylvania  is 
traversed  by  several  parallel  ranges  of  mountains,  which, 
being  links  between  the  Carpathians  in  the  east,  and  the 
Hungaro-Transylvania  mountains  on  the  frontier  in  the 
west,  give  to  the  country  the  aspect  of  a  gigantic  .gridiron. 
The  direction  of  these  ranges  is  generally  from  north-east 
to  south-west ;  the  elevation  of  the  summits  is  less  than 
that  of  the  Carpathians,  and  in  many  districts  they  are 
mere  hills.  The  first  or  northern  of  these  ranges  begins  at 
Mount  Bistriksora  in  the  east,  and  joins  the  western  system 
in  46°  30'  N.  lat. ;  it  is  not  interrupted  by  any  river  or 
plain,  and  separates  the  valley  of  the  Szamos,  or  the  north- 
ernmost part  of  the  country,  from  the  valley  of  the  Maros. 
The  second  lies  between  the  Maros  and  the  river  Little 
Kockel ;  the  third  is  between  the  Little  Kockel  and  the 
Great  Kockel ;  and  the  fourth  forms  a  barrier  between  the 
Great  Kockel  and  the  river  Alt.  Plains  are  rare  in  Tran- 
sylvania. Extensive  tracts  of  the  hilly  and  mountainous 
parts  are  covered  with  forests,  the  largest  of  which  are 
those  of  Ricka,  Har^t,  Parayde,  Mikoane,  and  Zeidne. 

Rivers. — All  the  rivers  of  Transylvania  are  tributaries  of 
the  Danube,  either  flowing  directly  into  this  river,  or  join- 
ing the  Theiss ;  a  few,  of  httle  importance,  join  other 
affluents  of  the  Danube.  1.  The  Marosh  (Maros)  has  its 
sources  on  the  eastern  frontier  at  the  foot  of  Mount  Tarko 
or  Tatarrhago.  It  runs  first  north-west  and  west  for  about 
46  miles,  and  afterwards  south-west,  west,  and  south-south- 
west for  upwards  of  100  miles  till  it  reaches  Karlsburg ;  from 
this  town  to  its  junction  with  the  Theiss  at  Szegedin  it  has 
a  generally  west  course.  The  whole  length  of  this  river  is 
above  300  miles,  but  its  course  within  Tmnsylvania 
is  only  from  180  to  190  miles.  The  mouth  of  the  Maros 
at  Szegedin  is  600  feet  wide,  and  it  b^Momes  naviga- 
ble for  boats  at  Karlsburg :  it  contains  abundance  of  fish, 
and  it  brings  down  particles  of  gold.  The  most  important 
of  its  southern  tributary  rivers  is  the  Great  Kockel 
(Kukullo),  which  receives  the  Little  Kockel  (Kukullo>» 
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On  its  northern  side  the  Maros  receives  cne  Aranyos,  which 
has  its  sources  in  the  west  on  the  frontiers  of  Hungary,  and 
which  flows  eastwards  in  a  direction  opposite  to  that  of  the 
Maros.  The  latter  part  of  the  Aranyos  is  navigable. 
2.  The  Samosh  (Szamos)  is  formed  by  the  junction  of  the 
Great  and  the  Little  Szamos.  The  Great  Szamos  comes  from 
Mount  Kahlberg,  or  Gallatz,  in  the  district  of  Bistritz,  in 
the  north-eastern  comer  of  Transylvania,  and  runs  south- 
west as  far  as  Deez,  where  it  is  joined  by  the  Little  Szamos, 
the  sources  of  which  are  at  the  foot  of  Mount  Kalata,  in 
the  district  of  Klausenburg,  on  the  frontiers  of  Hungary. 
Th^  direction  of  the  Little  Szamos  is  north-east. 

From  Deez  the  united  stream  of  the  two  Szamos  first 
runs  north-west,  then  south-west,  and  at  last  north,  till 
it  reaches  the  frontiers  of  Hungary  a  little  above  Szada : 
it  joins  the  Theiss  at  the  village  of  Apati.  The  whole 
length  of  the  Szamos  is  upwards  of  200  miles,  and  three- 
fourths  of  its  length  are  within  Transylvania.  3.  The 
sources  of  the  Alt  (Aluta")  are  in  a  part  or  the  Carpathians 
called  Nagy-Hagymas,  a  little  distance  south  of  the  sources 
of  the  Great  Szamos.  The  Alt  runs  at  first  from  north  to 
south  in  an  alpine  valley  bordered  by  high  and  steep 
rocks,  till  it  reacnes  the  limits  of  the  district  of  Kronstadt, 
near  niyefalva.  There  it  turns  suddenly  to  the  north- 
north-west,  but  soon  again  changes  its  direction,  which 
is  south-west  and  west,  as  far  as  the  southern  environs 
of  Hermannstadt,  where  it  turns  to  the  south,  and  keeps 
this  direction  through  the  pass  of  the  Rothen-Thurm,  and 
as  far  as  its  junction  with  the  Danube  opposite  Nikopoli. 
The  length  of  the  Alt  is  about  250  miles,  and  about  134 
miles  are  within  Transylvania.  The  navigation  on  the  Alt 
within  Transylvania  has  many  obstacles,  the  bed  of  the 
river  beins"  ftill  of  rocks,  part  of  which  however  have  been 
blown  up  oy  order  of  the  Austrian  government.  This  river 
affords  a  natural  communication  between  Southern  Tran- 
sylvania and  Wallachia  and  the  Danube,  and  is  therefore 
of  great  importance  for  commerce,  especially  as  the  valley 
of  the  Alt  is  the  most  fertile  and  the  most  civilized  part  of 
Transylvania,  being  almost  entirely  inhabited  by  German 
colonists.  The  Danube  being  sufficiently  deep  for  sea-ships 
at  Nikopoli,  any  productions  of  foreign  countries  might  be 
sent  direct  to  that  town,  whence  they  could  be  transported 
by  means  of  boats  into  the  very  heart  of  Transylvania. 
But  the  government  of  Wallachia  is  far  from  imitating  the 
Austrian  government  in  its  care  for  the  navi^tion  of  the 
Alt,  and  the  whole  Wallachian  part  of  this  nver  is  still  in 
a  state  of  primitive  wildness.  There  are  some  lakes  of 
importance.  The  lake  of  Hados  in  the  county  of  Doboka 
is  15  miles  long  ;  the  lake  of  St.  Anna  near  LazarfklVa  in 
the  country  of  the  Szeklers  is  10  miles  long  and  as  many 
broad  ;  the  lake  of  Piritsch  in  the  Carpathians  is  renowned 
fof  the  gas  which  its  surface  exhales,  and  which  suffocates 
birds  that  fly  over  it :  the  Holt-Maros  is  a  lake  formed  by 
the  Maros  near  Karlsburg. 

Climate. — ^The  temperature  is  generally  very  variable. 
Severe  cold  varies  with  extreme  heat :  the  summer  days 
are  veiy  hot,  especially  in  the  valleys  and  in  the  western 
and*southem  parts  of  the  country,  and  the  nights  are  cold ; 
in  the  winter  the  cold  is  almost  insupportable.  In  the  east 
the  temperature  is  wet  and  cold,  and  not  favourable  for 
grain.  Cold  winds  prevail  in  the  spring  and  autumn,  and 
they  blow  with  great  regularity.  Dreadful  storms  followed 
by  sudden  severe  cold  are  frequent ;  they  have  given  the 
name  to  a  district  called  Burzenland,  or « the  country  of 
the  storms.'  The  regular  winds  have  different  names  in 
different  districts :  in  the  district  of  Hermannstadt  they  are 
called  winds  of  the  Rothen-Thurm,  because  they  blow  from 
south  to  north,  bursting  with  irresistible  violence  through 
the  northern  opening  of  that  long  defile ;  iit  the  district 
of  Haromszek  they  are  called  Nenewinds ;  and  in  the 
country  of  the  Szeklers  they  ha^e  the  name  of  the  winds 
of  Thorda-hashadek.  Notwithstanding  these  phenomena 
Transylvania  produces  abundance  of  froits  of  aU  kinds. 

SoiU  Productions^  and  Commerce. — The  southern  and 
western  parts  are  intersected  by  hills  which  contain  plea- 
sant vidleys,  and  the  soil  is  of  great  fertility :  the  eastern 
and  northern  parts  and  a  narrow  tract  along  the  western 
frontier  are  covered  with  forests,  and  the  soil  is  stony  in 
many  districts ;  but  even  the  stony  surface  is  covered  with 
a  layer  of  soil  which  renders  it  nt  for  agriculture.  The 
country  is  far  from  being  equally  well  cultivated  in  aJl 

J)arts.    Transylvania  produced,  in  1834,  iron,  51,238  cwt. ; 
ead,  2353  cwt. ;  copper,  906  cwt. ;  quicksilver,  26  cwt. ;  sul- 


phur, 38  cwt. ;  silver,  5431  marks  ;  gold,  3030  marks ;  rock- 
salt,  in  six  mines,  770,706  cwt. ;  the  greater  part  of  which  is 
exported  to  Hungary  and  Bukowina ;  salt,  from  112  salines. 

There  are  serpentine,  topazes,  chrysolites,  emeralds,  and 
amethysts  in  the  hig;h  mountains;  abates,  opals,  chalce- 
dony, and  camelians  in  the  hills  and  nvers.  The  mineral- 
waten  are  celebrated.  Besides  enormous  quantities  of 
timber,  Transylvania  produces  wheat,  barley,  com,  oats, 
millet,  and  maize  ;  apples,  ^ears,  and  other  fruits  in 
abundance;  wine,  especially  in  the  valley  of  the  Alt, 
of  excellent  quality,  though  not  so  strong  as  the  Hun- 
garian wine ;  tobacco,  of  very  good  quality  and  in  abun- 
dance, especially  in  the  valley  of  the  Alt.  The  breeding 
of  cattle  chiefly  occupies  the  WaJlachians  in  Transyl- 
vania :  sheep  Jire  numerous,  and  their  flesh  has  that 
aromatic  taste  which  distinguishes  the  sheep  that  feed 
on  the  mountainous  pasture-grounds  of  southern  Europe. 
There  are  fish,  wild  and  tame  fowl,  and  game  of  all  sorts,  in 
abundance ;  wolves  are  frequent  in  the  Carpathians,  and 
even  bears  and  lynxes  appear.  The  horses  are  of  small 
size,  but  swift,  and  very  fit  for  li^t  cavalry.  Manufrustures 
scareely  exist,  except  in  the  valley  of  the  Alt,  where  Uie 
Germans  produce  some  fine  dyed  cloths  and  cotton,  fine 
felt-hats,  and  leather-ware,  and  a  considerable  Quantity  of 
linen.  The  commerce  with  Wallachia,  Moldavia,  and 
Turkey  is  of  some  importance,  and  there  are  hopes  that  it 
will  increase  in  proporiion  with  the  progress  of  navigation 
on  the  Danube.  Sulzer  states  that  towards  the  end  of  the 
past  century  the  commerce  of  Transylvania  was  almost 
destroyed ;  but  the  commerce  of  the  Black  Sea  having 
greatly  increased  since  that  time,  even  Transylvania  has 
felt  the  favourable  influence  of  this  circumstance,  notwith- 
standing the  prohibitory  tariff  of  the  Austrian  government. 
At  present  tne  manumctures  are  in  the  hands  of  the  Ger- 
mans, and  commerce  is  carried  on  by  Grreeks  and  Arme- 
nians. The  total  value  of  the  exports  in  1834  was  346,243/., 
and  that  of  the  imports  was  222,472/.  The  total  length  of 
good  roads  in  1834  was  248  Austrian  post-miles,  or  966 
jSnglish  miles. 

Political  Divisions  and  Population, — ^Transylvania  is 
divided  into  three  political  divisions,  viz.  1,  Tne  country 
of  the  Hungarians ;  2,  The  country  of  the  Szeklere ;  3,  The 
country  of  the  Saxons.  The  population  of  tliese  three 
countnes  in  1832  was  2,092,200  inhabitants. 

1.  The  country  of  the  Hungarians  occupies  the  northern, 
middle,  and  soutn-westem  parts  of  Transylvania ;  it  is  divided 
into  11  counties  (comitatus)  and  2  districts.  The  counties 
are — 1,  Hunyad,  area  2259  English  square  miles,  151,226 
inhabitants  m  1832 ;  2,  Zarand,  541  square  miles,  47,267 
inhabitants;  3,  Kraschna  (Krasna),  420  square  miles, 
61,784  inhabitants;  4,  Mittel-Szolnok  (KSszep-Szolnok), 
841  square  miles,  104,901  inhabitants ;  5,  Unter-Szolnok 
(Bello-Szclnok),  1337  square  miles,  130,157  inhabitants ; 

6,  Debok  (Doboka),  1166  square  miles,  111,513  inhabitants; 

7,  Klausenburg  (Kolos),  1934  square  miles,  141,060  inha- 
bitants;  8,  Thorenburg  (Thorda\  1853  square  miles, 
152,351  inhabitants;  9,  Kockelburg  (Kukiillo),  596  square 
miles,  56,480  inhabitants ;  10,  Unter-Weissenburg  (Also- 
feyer),  1966  souare  miles,  99,445  inhabitants ;  11,  Ober- 
Weissenbur^  (Felso-feyer),  645  square  miles,  49,426  inha- 
bitants. Districts:  1,  Fagarosch  (Fagaros),  681  square 
miles,  76,182  inhabitants;  2,  Kowar,  386  square  miles, 
54,061  inhabitants. 

The  counties  of  Zarand,  Mittel-Sz«lnok,  and  Kraschna 
are  to  be,  or  have  dready  been,  ceded  to  Hungary.  As 
their  area  contains  1B02  English  square  miles,  with  213,952 
inhabitants,  the  surface  of  Transylvania  after  the  cession 
will  not  reach  102490  geographical,  or  21,678  English, 
square  miles,  with  1,878,248  inhabitants. 

The  principal  towns  of  the  country  of  the  Hungarians  are 
—Klausenburg  (Kolosvar),  on  the  Little  Szamos  [Clauskn- 
burg].  Karlsburg  or  Weissenburg  (in  Latin,  AJba-Julia ;  in 
Hungarian,  Gvuta-Fejervar ;  in  Slavonic,  Bialogrod),  a 
strongly  fortified  town,  with  6000  inhabitants,  on  the 
Maros :  it  has  a  mint,  observatonr,  public  library,  and  is 
the  seat  of  the  Roman  Catholic  DiShop  of  Transylvania. 
In  the  environs  are  the  richest  gold-mines  of  Europe,  the 
principal  among  which  are  those  of  Szekeremb,  Zalathna 
or  Golden  MarKt,  Abrudbanya,  and  Verospatak ;  it  is  said 
that  the  gold  and  silver  mines  of  Verospatak  were  known 
to  the  Romans.  Nagy-Enyed,  with  6000  inhabitants, 
and  a  college,  which  is  tlie  principal  school  for  those  of 
the  Reformed  religion.    Varhely  (Gredistye)   is  in  the 
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beautiful  valley  of  the  Hatzeg,  in  the  county  of  Hunyad, 
on  the  site  of  Zarmice-Gethuaa,  the  capital  of  the  antient 
Dacians,  and  the  Ulpia  Trajana  of  the  Romans.  The  envi- 
rons are  full  of  Roman  antiquities,  amon^  which  the  most 
remarkable  are  the  remains  of  an  amphitheatre,  and  the 
foundation  of  a  Roman  house  containing  the  pavement  of 
two  rooms,  which  are  in  fine  mosaic  representing  scenes 
from  the  Greek  mythology.  This  house  was  discovered  in 
1823.  Thorenburg  (Thgrda),  with  6000  inhabitants,  has 
rich  mines  of  rock-salt,  which  produce  240,000  cwt.  per 
annum. 

2.  The  country  of  the  Szeklers  (Pars  Siculorum)  extends 
along  the  eastern  frontier  or  the  range  of  the  Carpathians, 
and  is  bounded  on  the  north  and  north-west  by  part  of  the 
country  of  the  Hungarians ;  on  the  north-east  and  east  by 
Moldavia ;  on  the  south-east  and  south  by  Wallachia ;  and 
on  the  west  and  south-west  by  a  small  part  of  the  countrv 
of  the  Hungarians  and  by  the  country  of  the  Saxons.  It 
contains  five  *  Jurisdictions,'  viz.  1,  Aranyosh  (Aranyos), 
128  English  square  miles,  21,969  inhabitants ;  2,  Neumarkt 
or  Marosch  (Maros), 615  square  miles,  57,611  inhabitants; 
3,  Udhavely,  1082  square  miles,  46,576  inhabitants ;  4,,Csik 
(Csik-Szeke),    1806    square    miles,    93,383    inhabitants; 

5,  Haromschek  (Haromsek),  1887  square  miles,  82,686  in- 
habitants. The  principal  town  is  Neumarkt  (Maros-Vazar- 
hely),  with  10,000  inhabitants :'  it  contains  the  chief  seat 
of  justice  of  the  country  of  the  Szeklers,  a  Roman  Catholic 
gymnasium,  a  Reformed  college,  a  mineralogical  museum, 
and  a  public  library,  the  largest  and  best  in  Transylvania. 
Szekely-Udharvely  has  6000  inhabitants.  Gvorgio  St. 
Miklos,  Sepsi  St.  Gyorgy,  and  Felvinez  are  small  towns. 

3.  The  country  of  the  Saxons.  The  main  or  southern 
part  of  it  is  bounded  on  the  east  and  north-east  by  the 
country  of  the  Szeklers ;  on  the  north  and  west  by  the 
country  of  the  Hungarians ;  and  m  the  south  by  Wallachia. 
Another  smaller  part,  the  district  of  Bistritz,  lies  in  the 
north-eastern  comer  of  Transylvania,  on  the  frontier  of 
Bukowina.  The  country  of  the  Saxons  is  divided  into 
nine  Jurisdictions  and  two  districts.  Jurisdictions :  1,  Reps 
or  Rappes  (KB-halom),  227  English  square  miles,  31,000 
inhabitants;  2,  Schassburg  (Segesvar),  219  square  miles, 
27,391  inhabitants;  3,  Gross-Schenk  (Nagy-Senk),  246 
square  miles,  31,482  inhabitants ;  4,  Mediasch  or  Medwisch 
(Medgyas),  257  square  miles,  37,908  inhabitants ;  5,  Lesch- 
kirch  (Vj-Egyhaz)^  \23  scruare  miles,  18,950  inhabitants ; 

6,  Hermannstadt  (Szeben-Szeke),  788  square  miles,  99,921 
inhabitants;  7,  Reismarkt  (Szerhadely),  81  square  miles, 
21,813  inhabitants  ;  8,  Miihlenbach  (Szasz-Sebes),  119 
square  miles,  18,104  inhabitants ;  9,  Broos  (Szaaz-Vaios), 
172  square  miles,  21,989  inhabitants.  Districts :  1,  Bis- 
tritz (Beszterez),  1215  square  miles,  109,534  inhabitants ; 
2,  Kronstadt  (Brasso-Videke),  692  square  miles,  81,786 
inhabitants. 

The  popular  division  of  the  country  of  the  Saxons  is  as 
follows :— 1,  Weinland,  with  the  capital  Schassburg ;  2,  Alt- 
land,  with  the  capital  Hermannstadt;  3,  Land  vor  dem 
WaJde,  wHh  the  capital  Miihlenbach ;  4,  Burzenland,  with 
the  capital  Kronstadt. 

The  principal  towns  of  the  country  of  the  Saxons  are  the 
following:  Hermannstadt  (in  Hungarian,  Nagy-Szeben; 
in  Latin,  Cibinium),  the  capital  of  Transylvania  with 
regard  to  administration  and  finances,  is  said  to  have 
been  built  by  a  certain  Hermann  of  Niimberg,  one  of 
the  leaders  of  the  first  German  colonists,  who  came  to 
Transylvania  between  1101  and  1103.  The  town  is  situated 
on  the  river  Ziblin,  a  short  distance  north-west  of  the  Alt, 
m  the  west  part  of  the  country  of  the  Saxons,  and  is  sur- 
rounded by  most  beautiful  environs.  It  has  upwards  of 
20,000  inhabitants,  among  whom  there  are  about  9000 
Lutherans.  It  consists  of  two  parts ;  the  upper  town,  situ- 
ated on  a  hill  with  an  old  fortress,  and  tne  lower  town, 
which  lies  at  the  foot  of  this  hill :  they  are  enclosed  by 
a  double  wall.  The  market-place  is  ver\'  fine,  and  the 
streets  are  regular.  The  most  remarkable  buildings  are — 
the  Lutheran  cathedral,  built  in  1460;  the  palace  of 
Bnickenthal,  containing  the  BriickenthaL  gymnasium,  a 
museum,  a  public  library,  and  a  room  with  18,000  medals, 
and  a  fine  collection  of  antiquities,  amon^  which  there  are 
many  Roman  remains  found  in  Transylvama ;  and  the  town- 
hall,  an  old  Gothic  building  of  beautiful  workmanship, 
which  is  the  meeting-house  of  the  Saxon  nation,  and  con- 
tains the  archives  of  the  Saxons.  Among  the  public  institu- 
tions the  most  remarkable  are — ^two  gymnasia,  two  national 


schools,  two  orphan-houses,  an  establishment  for  military 
education,  four  hospitals,  one  military  hospital,  a  poorhouse 
a  workhouse.  Hermannstadt  is  the  seat  of  the  *  thesauriat, 
or  the  court  of  finance  of  Transylvania;  and  the  residence 
of  the  commander-in-chief  of  the  Austrian  forces  in  Transyl- 
vania, and  of  a  Greek  bishop  and  his  chapter.  The  inhabit- 
ants fabricate  40,000  pieces  of  cloth  per  annum,  more  than 
one  million  horn-combs,  much  leather,  and  some  paper  and 
gunpowder;  there  are  two  printing-offices,  and  one  pub- 
lisher. In  the  environs  there  are  several  places  for  bleaching 
wax.  The  village  of  Heltau  near  Hermannstadt  is  Renowned 
for  the  gigantic  size  of  its  inhabitants.  The  town  is  chiefly 
inhabited  by  Germans,  but  the  population  of  the  three 
suburbs  is  composed  of  Wallachians.  Kronstadt  TCron- 
stadt].  Schassburg  (Segesvar),  on  the  Great  Kockel,  in  a 
beautiful  valley,  with  6000  inhabitants,  has  manufactories 
of  cotton  and  cloth ;  wine  is  made  in  the  environs.  Bis- 
tritz ^esztercz),  on  the  river  Bistritz,  opposite  to  the  Borgo 
Pass,  has  5000  inhabitants,  who  fabricate  cloth,  leather,  and 
soap,  and  carry  on  commerce  with  Bukowina,  Austrian 
Poland,  and  Moldavia. 

That  tract  of  Transylvania  which  lies  on  the  frontier  of 
Moldavia  and  Wallachia  belongs  to  the  Austrian  military 
frontier  [Military  Frontier],  and  hsB  a  separate  adminis- 
tration with  regard  to  military  affairs. 
.  Irthabitants,--The  inhabitants  belong  to  different  na- 
tions. According  to  Malte-Brun  there  are,  526,000  Hun- 
garians (Magyars  and  Szeklers) ;  483,000  Saxons;  920,000 
Wallachians;  80,000 gipsies ;  10,000 Slavonians ;  6000  Ar- 
menians ;  and  2000  Itafians.  The  statements  of  the  duke 
of  Ragusa  (Marshal  Marmont)  about  the  number  of  the 
different  nations  in  Transylvania  are  generally  too  hieh ; 
according  to  him  there  are  120,000  Armenians,  which  is 
manifesting  a  gross  error.  The  difference  of  nationality 
is  of  high  importance  in  Transylvania,  for  the  political 
rights  of  the  individuals  depend  upon  their  origin. 

Constitution.— The  nation  in  the  political  sense  of  the 
word  is  composed  of  three  bodies  or  '  nations,*  the  Hun^- 
rians,  tiie  Szeklers,  and  the  Saxons,  who  have  the  collective 
name  of  the  *  Uniti.'  But  pohtical  rights  are  not  onlv  per- 
sonal, they  are  also  territonal :  if  for  instance  a  member  of 
the  body  of  the  Hungarians  settles  in  the  country  of  the 
Saxons,  lie  will  cease  to  belong  to  the  Hungarian  body,  and 
will  be  entitled  to  the  rights  of  a  Saxon,  without  prejudice 
however  to  his  personal  nahts  as  a  nobleman.  The  Saxons 
having  no  nobles  among  them,  a  Saxon  who  settles  in  the 
country  of  the  Hungarians  will  be  entitied  to  the  rights  of 
a  Hungarian,  but  he  will  not  become  noble,  and  therefore 
not  ac(}uire  those  privileges  which  depend  upon  nobility. 
The  pnvilege  of  nobility  is  personal  and  territorial  in  this 
sense,  that  if  any  freeman  of  the  three  nations  acquires  a 

*  noble  estate '  he  will  have  the  political  rights  of  a  nobje- 
man.  The  Wallachians  have  no  political  rights,  but  they 
have  lately  ceased  to  be  serfs;  some  families  among  them 
are  of  antient  freedom,  and  others  belong  to  their  national 
nobility,  but  they  do  not  possess  any  political  rights  unless 
they  are  received  among  the  Hungarian  or  Szekler  nobility, 
or  become  citizens  among  the  Saxons.  When  a  Hungarian 
or  Szekler  nobleman  of  Transylvania  setties  in  Hungary,  he 
is  entitled  to  all  the  privileges  of  noblemen  in  Hungary, 
but  the  nobles  of  Hungary  do  not  acquire  tiie  same  privi- 
leges with  regard  to  Transylvania  when  they  settie  tnere. 
The  principfu  privilege  of  the  nobles  is  exemption  from 
taxes.  The  '  Annalists'  however,  or  those  petty  nobles  who 
possess  no  noble  estates,  pay  taxes,  and  so  do  the  Saxons, 
and  generally  all  the  rest  of  the  people,  except  the  clergy. 
The  different  charters  of  the  Transylvanian  constitution  are 
BA  follow :— 1,  the  '  Puncta Unionis'  of  1542-3 ;  2,  the  'Di- 
ploma Leopoldinum  *  of  the  4th  of  June,  1691 ;  3,  the 

*  Sanctio  Pragmatica  *  from  1744 ;  4,  the  *  Articuli  diae- 
tales.'  The  high  commission  which  is  intrusted  with  the 
administration  of  Transylvania  sits  in  Vienna,  and  is  called 

*  Die  hohe  Siebenbiir^sche  Hof-Kanzlei,"  or  the  high  chan- 
cery of  Transylvama,  which  is  under  the  immediate 
control  of  the  emperor  and  his  ministry.  Transylvania 
is  in  every  respect  separated  from  and  independent  of 
Hungary,  and  the  emperor  styles  himself  grand-prince  of 
Transylvania.  The  revenue  of  Transylvania  in  1834 
amounted  to  325,400/.,  of  which  the  revenue  from  the 
post-office  was  only  90/. 

History. — ^The  early  history  of  Transylvania  has  been 
given  under  Dacia.  From  the  fifth  century  it  was  suc- 
cessively occupied  by  different  nations  [Goths  ;  Attila  ; 
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Huns]  ,  and  remained  at  last  in  the  hands  of  the  PoloYzians, 
or  Petshenegues,  who  were  a  Turkish  tribe.  When  the 
Hunffanans  or  Magyars  conquered  the  country  between 
the  Carpathians  and  Germany,  they  also  settled  in  Tran- 
glvania  and  subdued  or  drove  out  the  Petshenegues. 
However  Transylvania  became  independent  of  Hungary 
until  it  was  conquered  by  King  Stephen  I.  in  1004.  It 
then  became  a  part  of  Hungary  [Hungary],  and  continued 
so  until  the  civil  troubles  of  this  country  became  the  cause 
of  the  independence  of  Transylvania.  John  Zapolya  dis- 
puting the  crown  of  Hungary  with  Ferdinand  of  Austria, 
afterwards  emperor  under  the  name  of  Ferdinand  I.,  was 
supported  by  the  Turks,  and  he  at  last  compelled  Ferdinand 
to  allow  him  to  possess  Transylvania  as  an  independent 
principality. 

But  Zapolya  was  forced  in  his  turn  to  acknowledge  him- 
self a  vassal  of  the  Osmanlis.  During  150  years  Transyl- 
vania was  governed  by  princes  of  the  houses  of  Zapolya 
and  Bathon,  and  some  of  her  princes,  especiaJIy  Betlen 
Gabor  and  George  Ragozi  were  dangerous  enemies  of  the 
house  of  Austria.  [Thirty  Years'  War.]  Leopold  I. 
conquered  Transylvania  in  1687,  and  the  Porte  was  obliged 
to  renounce  her  supremacy  over  it  by  the  peace  of  Carlo- 
witz  in  1699.  Transylvania  however  became  only  a  vassal 
state  of  Austria,  until  the  death  of  her  last  prince,  Michael 
Apafi  II.,  who  died  in  1713.  In  1765  the  empress  Maria 
Theresa  erected  Transylvania  into  a  ^nd-principaUty. 

After  the  conquest  of  Transylvania  by  Stephen  I.,  the 
country  was  almost  entirely  depopulated,  but  it  was 
gradually  repeopled  by  foreign  colonists.  The  first 
arrival  of  the  German  colonists  is  generally  said  to  have 
taken  place  under  King  Geysa  II.  in  1143,  but  in  fact  they 
came  in  earlier.  These  German  colonists  came  from  West- 
phalia, the  Lower  Rhine,  and  the  Low  Countries,  some 
a*so  from  Lower  Saxony,  and  they  were  called  Saxons, 
either  because  they  generally  spoke  the  low  German  lan- 
guage, or  because  several  northern  nations,  especially  the 
Finns,  called,  and  still  call,  the  Germans  by  the  name  of 
Saxons.  The  number  of  these  colonists,  who  received 
great  privileges,  was  augmented  after  the  Reformation  by 
Protestant  refugees  from  different  parts  of  Germany,  and 
chiefly  in  1739,  after  the  archbishop  of  Salzburg  had  ex- 
pelled all  his  Protestant  subjects.  The  Germans  are  the 
most  civilized  inhabitants  of  Transylvania,  and  though 
separated  from  their  fatherland  by  an  extensive  and  half- 
barbarous  country,  they  still  keep  up  a  connection  with 
Germany.  The  German  universities  are  frequented  by  a 
considerable  number  of  Transylvanian  students,  especially 
for  divinity.  The  Szeklers  are  said  to  be  the  descendants 
of  the  Turkish  Petshene^es,  who  were  allowed  to  remain 
in  the  countiy  on  condition  of  guarding  the  frontier  against 
the  invasions  of  the  eastern  barbarians ;  but  they  are  now 
quite  Hungarians.  The  important  question  whether  the 
Wallachians,  who  are  so  numerous  in  Transylvania,  are  the 
descendants  of  the  Roman  colonists  in  Dacia,  belongs  to 
the  history  of  Wallachia.    [Wallachia.] 

(Marienbuig,  Geographie  des  Grossfurstenthums  Sie- 
benburgen ;  Scheint,  Das  Land  und  Volk  der  Szekler ; 
Schlozer,  Die  Deutschen  in  SiebenbUrgen  ;  Sulzer,  Trans- 
alpinisches  Dacien  (although  this  book  treats  princi- 
pally of  the  history  of  the  Wallachians  beyond  the  Car- 
pathians, it  contains  very  valuable  notions  concerning 
Transylvania,  where  the  author  lived  thirty  years) ;  Demian, 
Tableau  Geographique  et  Staiistiqtte  des  Jkoyaumes  de  Hon- 
grie,  ^c.,  et  de  la  Grande-Principautc  de  TransylvaniCy 
translated  from  the  German;  Der  Verfassungs-Zustand 
der  Sdchsischen  Nation  in  Siebenburgeny  Hermannstadt, 
1790,  8vQ. ;  Lenk  von  Treuenfeld,  General-Feldmarschall-^ 
Lieutenant,  Siebenbiirgens  geographisch'topo^aphisch- 
siatistisch-hydro^raphisch-oro^rajmisches  Lexicon^  3  vols. 
8vo.,  1839.  (This  book  is  written  with  great  care ;  of 
every  village  the  author  mentions  the  different  nations 
oy  which  it  is  inhabited,  but  it  does  not  contain  the  number 
of  inhabitants.  An  inconvenience  for  foreign  readers  is 
that  title  Hungarian  names  are  put  at  the  head  of  the 
articles,  although  the  German  names  are  much  more 
known.  He  who  seeks  for  Hermannstadt  must  look  for 
Nagy-Szeben.) 

TRAP.  This  geological  term,  one  of  the  most  general 
use  and  comprehensive  signification,  seems  to  have  been 
originally  employed  by  Bergman  and  the  German  and 
Swedish  miners,  in  the  sense  of  the  word '  trappa,*  Swedish, 
treppey  German,  meaning  stairs^  and  the  aspect  of  the 


or 


rocks  now  called  Trap,  in  successive  terraces  on  hill  sides, 
is  such  as  often  to  justify  the  use  of  tlie  word.  In  modern 
works  on  topographical  geology  a  very  great  proportion  of 
the  antient  rocks  of  fusion  are  familiarly  called  *  Trap,'  not 
because  they  have  any  certain  mineral  composition,  but 
because,  whether  granitic,  sienitic,  porphyritic,  or  homblen- 
dic,  they  appear  under  particular  relations  of  position  or 
geological  age.  In  this  sense  the  term  is  purely  geologi- 
cal, and  we  have  as  distinctive  designations  '  eruptive  trap,' 
'contemporaneous  trap,'  'overlying  trap,'  'interposed 
trap,'  &c.  By  other  wnters  the  term  is  restricted  so  as  to 
leave  out  such  massive  and  generally  deep-seated  rocks  as 
granite,  or  even  contracted  to  the  homblendic  and  felspatho- 
nomblendic  rocks,  which  appear  as  dykes,  interposed  beds, 
and  overlying  masses.  It  thus  appears  to  be  a  collective 
term  more  convenient  than  precise.  In  a  geological  sense 
it  may  be  replaced  by  descriptive  words,  such  as  '  irrup- 
tive,'  'interposed,'  'overlying,'  &c.,  and  in  a  mineralogical 
sense  it  is  advantageously  changed  for  '  basalt,'  '  green- 
stone,' '  felsparite,'  '  sienite,'  '-serpentine,'  '  diallage  rock,* 
&c.    (Mac(;ulloch  On  Rocks.) 

TRAPA,  a  genus  of  plants  of  the  natural  family  of 
Onagrariae,  but  sometimes  appended  to  the  Haloragece, 
sometimes  formed  into  a  distinct  order,  Hydrocaryes,  water- 
nuts.  Its  name  is  abridged  from  Calcitrapa,  the  low  Latin 
name  of  an  instrument  called  caltrops,  furnished  with  four 
spines,  which  was  formerly  employed  to  impede  the  pro- 
gress of  cavalry,  but  according  to  others  the  name  is  derived 
from  rpoTew,  '  to  tread.'  The  fruit  of  Trapa  is  similarly  fur- 
nished with  spines,  and  the  species  are  commonly  called 
water-caJtrops,  from  the  plants  floating  on  the  surface  of 
lakes,  and  on  that  of  slowrninning  waters.  They  are  found  in 
the  temperate  parts  of  £urope  and  of  Siberia,  m  Cashmere, 
India,  Cochin-Uhina,  and  China.  The  genus  is  characterised 
by  having  a  4-parted  adherent  calyx ;  petals  and  stamens  4 ; 
ovary  S-cel led,  with  solitary  pendulous  ovules.  The  fruit 
is  hard,  indehiscent,  1-celled  and  1-seeded.  The  seed  is 
large  and  exalbuminous ;  the  two  Cotyledons  very  unequal. 
The  floating  habit  and  clustered  leaves  easily  distinguish 
these  plants.  The  leaves  under  water  are  cut  into  capiilaiy 
se^ents,  and  the  petioles  are  tumid  in  the  middle. 

These  small  plants  are  of  much  more  importance  than 
many  which  are  more  conspicuous  or  better  known,  from 
the  large  seeds  of  all  consisting  of  pure  edible  fecula. 
Trapa  natans,  the  European  species,  is  remarkable  for  its 
fruit  with  four  spines,  being  oi  a  blackish  colour  and  large 
size,  and  its  seed,  which  nearly  fills  it,  being  farinaceous,  and 
good  to  eat,  whether  raw,  roasted,  or  in  soups,  and  is  some- 
what like  a  chestnut  in  taste.  It  was  known  to  the  antients 
by  the  name  of  Tribulus.  Pliny  says  (lib.  xxi.,  c.  58), '  About 
the  rivers  Nilus  and  Strymon  the  inhabitants  gather  it 
for  their  meat.'  They  used  to  be  sold  in  Venice  under  the 
name  of  Jesuits'  nuts,  and  are  still  to  be  found  in  the 
markets  of  the  south  of  France  and  in  Italy.  They  are 
supposed  to  have  been  esteemed  by  the  Egyptians,  as  they 
are  sometimes  found  within  the  folds  of  the  mummy-cloth. 
The  Indian  and  Chinese  species  havexeach  only  two 
horns.  The  former  is  the  Trapa  b'ispinosa  of  Roxb.  ('  Corom. 
PI.,'  ii.  234),  with  the  nut  having  two  opposite,  straight, 
barbed,  spinous  horns,  noticed  by  Sir  W.  Jones  under  the 
Sanscrit  name  of  Sringata :  it  is  commonly  known  all  over 
India  by  the  name  Singara,  both  names  naving  reference 
to  its  homed  appearance.  It  is  also  found  in  the  lake  of 
Cashmere.  In  India  the  nuts  are  sol'd  in  all  the  bazaars, 
as  their  faiinaceous  kernels  are  much  esteemed  by  the 
Hindus.  A  species  called  by  the  same  name,  Sm^^Aara, 
forms  a  considerable  portion  of  the  food  of  the  inhabitants 
of  Ofashmere,  as  we  learn  from  Mr.  Forster  that  in  his  time 
it  yielded  the  government  a  revenue  of  about  12,000/.  Mr. 
Moorcroft  mentions  a  similar  sum  asRunjit  Sing's  share  from 
the  tax  on  96,000  to  128,000  ass-loads  of  this  nut  yielded  by 
the  Wuller  lake.  So  Mr.  Vigne  says,  the  Singara,  or  water- 
nut,  is  produced  in  such  abundance  on  the  lake,  as  to  form 
a  very  considerable  article  of  revenue.  '  In  the  month  of 
December  I  have  seen  many  dozens  of  boats,  and  several 
men  in  each,  collecting  the  sangara.  The  roots  are  loosened 
by  means  of  ropes  fastened  between  two  boats,  and  iron 
prongs  are  used  in  collecting  them.' 

The  Chinese  species,  or  Irapa  bicornis,  is  distinguished 
from  T.  bispinosa  by  its  two  horns  being  recurved  and  very 
obtuse.  It  IS  careftilly  cultivated  in  lakes,  ponds,  and  other 
receptacles  of  water,  .and  is  named  by  the  Chinese  lin-ko : 
it  is  distinct  from  then:  Pi-tsi,  or  Scirpus  tuberosus,  which 
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IS  also  called  water-chestnut,  and  which  is  described  by 
Grosier  under  the  Chinese  name. 

TRAPANI,  Intendenza  or  Province  of,  comnrises  the 
western  extremity  of  Sicily,  and  is  bounded  on  tne  north- 
east by  the  provmce  of  Palermo,  and  by  that  of  Girgenti 
on  the  south-east,  being  separated  from  the  latter  by  the 
river  Belice,  the  antient  Hypsa.  The  province  is  divided 
into  three  districts,  Trapani,  Mazzara,  and  Alcamo ;  and 
it  includes  several  considerable  towns  besides  Trapani : — 
1,  Mazzara,  a  bishop's  see,  was  an  important  town  in  the 
time  of  the  Saracens,  and  was  afterwards  the  residence  of 
Count  Roger,  the  Norman  conqueror  of  Sicily:  it  is  on  the 
sea-coast,  nas  8000  inhabitants,  several  churches  and  con- 
vents, a  castle,  and  some  trade  in  agricultural  produce. 
Mazzara  gave  its  name  to  one  of  the  tnree  former  valli  or 
divisions  of  Sicily,  Val  di  Mazzara,  which  included  about 
two-iifths  of  the  island.  2,  Marsala.  3,  Castel  Vetrano, 
about  12  miles  east  of  Mazzara,  inland,  is  an  old-look- 
ing town,  built  on  a  hill,  in  a  fertile  country,  producing 
good  wine  and  abounding^  with  cattle.  It  has  several 
churches  and  convents,  an  old  castle,  and  several  palaces, 
among  others  that  of  the  Monteleone  family.  Six  miles 
south  of  Castel  Vetrano  is  the  site  of  the  antient  Selinus,  on 
the  sea-coast,  with  the  ruins  of  several  temples,  consisting 
of  extensive  heaps  of  broken  columns,  capitals,  and  other 
fragments.  Frj^ments  of  marble,  alti-nlievi  of  curious 
workmanship,  were  discovered  in  1822,  cinior^  the  ruins. 
[Sicily,  Antient  History  of,  at  the  end.]  Tne  style  of 
these  sculptures,  which  are  known  by  the  name  of  *  Seli- 
nuntine  marbles,'  is  noticed  under  Sculpture.  4,  About 
eight  miles  north  of  Castel  Vetrano,  on  a  hill,  is  Salemi,  a 
town  of  12,000  inhabitants,  with  a  suburb  called  Rabat. 
5,  East  of  Salemi,  in  the  mountains,  is  Gibellina,  with  a 
castle  and  5000  inhabitants.  6,  Farther  north  is  Calata- 
fimi,  a  town  of  10,000  inhabitants,  with  several  fine 
churches.  The  best  cheese  in  Sicily  is  made  in  its  terri- 
tory. 7,  Proceeding  towards  the  northern  coast  of  the 
isls^nd  is  Alcamo.  All  this  part  of  Sicily  came  earliest 
into  possession  of  the  Saracen^,  from  whom  most  of  the 
towns  have  derived  their  actual  names.  A  few  miles  west 
of  Alcamo,  in  the  midst  of  a  solitude,  are  the  remains  of 
Selesta,  consisting  of  a  fine  Doric  temple  in  good  preser- 
vation, the  ruins  of  a  theatre,  and  part  of  the  city  walls. 
On  the  neighbouring  sea-coast,  where  was  formerly  the 
port  of  Segesta,  is  the  small  town  of  Castellamare,  with  a 
fortress,  and  about  4000  inhabitants,  who  carry  on  some 
trade  by  sea,  chiefly  in  com.  Castellamare  gives  its  name 
to  the  deep  eulf  formerly  called  Sinus  Segestanus.  8,  Par- 
tanna,  an  inland  town  east  of  Castel  Vetrano,  has  about 
10,000  inhabitants.  9,  Near  Trapani  is  the  town  of  San 
Giuliano,  on  Mount  Eryx,  with  aboul  9000  inhabitants. 

The  islands  of  Favignana,  Levanzo,  and  Maretimo,  as  well 
as  the  smaller  group  of  the  ^Egades,  and  the  small  islands 
near  Cape  Lilybaeum,  one  of  which  is  the  antient  Motya, 
an  early  Phoenician  and  Carthaginian  colony,  belong  to  the 
administrative  province  of  Trapani .  The  whole  population 
of  the  province  by  the  census  of  1831  consisted  of  173,287 
inhabitants. 

(Serristori,  Statistica  delV  Italia ;  Scasso  Borrello,  De- 
scrizione  Geograflca  delta  Sicilia ;  Patem6,  Viaggio  per 
le  Antichitd  della  Sicilia  ;  Neigebaur,  Gemdlde  Italiens.) 

TRA'PANI,  a  town  on  the  N.W.  coast  of  Sicily,  built 
on  the  site  of  the  antient  Drepanum,  on  a  point  of  land 
projecting  into  the  sea,  and  facing  the  islana  of  Levanzo, 
which  is  ten  miles  west  of  it.  [^Sicily,  *  Group  of  the  Tra- 
pani islands.'^  East  of  Trapam  rises  the  Monte  San  Giu- 
liano, the  antient  Eryx,  where  are  remains  of  the  famous 
temple  of  Venus  Erycina,  consisting  of  some  broke/t  co- 
lumns and  part  of  the  substructure.  It  was  on  Mount 
Eryx  that  Hamilcar  Barcas  maintained  himself  for  years 
against  the  Roman  forces  till  the  end  of  the  first  Punic 
war.  There  is  a  recent  work  on  Mount  Elryx  by  Sammar- 
tano  e  Salerno :  '  Saggio  storico,  statistico,  mineralogico, 
medico,  botanico,  sul  Monte  Erice,  sua  Citti,  e  suoi  d'ln- 
tomi,'  8vo.,  Palermo,  1826.  Drepanum  was  a  place  of 
traffic  from  the  oldest  times  on  record,  and  its  Greek 
name,  •  Drepanon,'  'a  scythe,'  is  expressive  of  the  form 
of  tlie  promontory  on  which  it  stands.  There  are  how- 
ever no  remains  of  antiquity  at  Trapani;  but  on  an 
insulated  rock  which  stands  at  the  entrance  of  the 
harbour  is  a  small  fort  called  Columbara,  consisting  of 
an  antient  tower,  which  was  restored  in  the  early  part 
of  the    16th    century,    according   to  the   testimony    of 


Fazello,  the  historian  of  Sicily.  The  harbour  of  Trapani 
is  formed  by  nature,  being  an  inlet  of  the  sea  between  the 
promontory  and  the  mainland,  protected  on  the  west  by 
the  Jbck  aoove  mentioned,  but  open  to  the  libeccio,  or 
south-west  wind,  which  is  most  dangerous  on  this  coast. 
Trapani  is  one  of  the  principal  ports  of  Sicily,  and  carries 
on  a  considerable  trade.  One  of  the  chief  articles  of  ex- 
port is  salt,  which  is  obtained  by  the  evaporation  of  the 
sea-water  in  the  extensive  salterns,  or  salt-pans,  alon^  the 
coast.  Another  article  of  traffic  is  tunny  fidi,  which  is 
caught  in  May  and  June  in  various  tonnare,  or  establish- 
ments for  the  purpose,  on  the  coast  north  of  Trai>ani  and 
in  the  island  of  Favignana.  The  salt  of  Trapani  is  much 
esteemed,  and  is  exported  to  Italy  and  to  the  ports  in  the 
Baltic.  The  tunny  fish  is  pickled  and  sent  to  Naples  and 
other  parts  of  Italy.  The  coral  fishery  is  another  branch 
of  trade.  The  boats  from  Trapani  gather  the  coral  along 
the  neighbouring  coast  of  Barbary,  after  which  it  is 
worked  in  the  town,  firom  whence  it  is  exported  to  the 
Levant,  to  England,  the  East  Indies,  and  other  places.  A 
great  quantity  of  anchovies  are  also  caught  along  the 
coast  of  Trapani  in  February,  March,  and  April,  salted 
down  and  exported.  Sumach  is  also  exported  from  Tra- 
pani. (De  Welz,  Saggio  sH  i  Mezzi  d%  moltiplieare  le 
Ricchezze  della  Sicma.)  The  seamen  of  Trapani  are 
among  the  best  in  Sicily.  Trapani  has  a  collegiate 
church,  numerous  other  churches  and  convents,  among 
which  those  of  the  Jesuits  and  Carmelites  are  most  wor- 
thy of  notice  ;  a  handsome  town-house  with  a  fine  facade 
and  adorned  with  the  statues  of  Philip  V.  of  Spain  and  of 
Victor  Amadeus  of  Savoy,  both  kings  of  Sicily ;  several 
palaces  of  the  nobility,  a  royal  college,  an  orphan  asylum, 
several  hospitals,  a  IVionte  di  PietiL,'  and 'about  12,000  in- 
habitants, according  to  Neigebaur  and  the  Italian  guide- 
books, though  Balbi  reckons  its  population  at  24,000. 
The  women  of  Trapani  are  remarked  for  their  beauty 
and  regular  features.  The  town  is  enclosed  by  walls,  and 
is  defended  by  a  fortress.  The  streets  are  wide  and  well 
paved  with  flag-stones. 

(Scasso  Borrello,  Descrizione  Geograflca  dell*  Isola  dt 
Sicilia;  Neigebaur.) 

TRATELUS,  Cuvier's  name  for  a  genus  of  Lizards 
which  have  the  form  and  teeth  of  the  Aj^amw  [A-Qkuk], 
but  their  scales  are  small  and  without  spines.  'They  have 
no  pores  on  the  thighs. 

Example,  TrapeTus  jEgyptim, 


Tnpcku  iQKyptiui.    <Aguna  mutaliilis,  M«mm.) 

This  is  a  small  reptile,  which  sometimes  pufFs  out  its 
body,  whence  the  name  of  orbicularis,  Daud.  It  is  also 
remarkable  for  its  changes  of  colour,  which  are  executed 
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more  promptly  than  those  of  the  Chamblbon  ;  dence  the 

French  name  of  Le  ChangearU  d'Egypte.  Cuvier  remarks 
that  the  young  animal  is  entirely  smooth :  the  adult  has 
some  rather  greater  scales  scattered  over  the  body  among 

the  others. 

Mr.  J.  £.  Gray  places  Trapeliu  in  the  family  Agamidaty 
between  Agama  and  Stellio, 

TRAPE'ZIUM,  TRAPEZOID.  The  first  word  (rpairl- 
^lovy  a  little  table)  is  used  by  Euclid  for  any  four-sided 
figure  which  is  not  a  parallelogran.  The  second  word, 
formed  irom  the  first,  nas  been  used  by  various  writers, 
and  in  different  senses.  A  trapezoid,  says  Harris  {Lex. 
Tech.)  ia  a  solid  irregular  figure,  having  four  sides  not 
parallel  to  one  another :  Hutton  repeats  this,  but  says  it 
sometimes  means  a  trapezium,  two  (only)  of  whose  sides 
are  parallel  to  each  other.  What  the  solid  fimire  with 
four  suies  means  we  do  not  know :  but  as  the  word  is  never 
used,  we  omit  all  incjuiry  about  it.  Words  however  are  so 
scarce  in  mathematical  language,  that  it  is  a  pity  when 
any  become  obsolete.  If  we  were  to  suggest  meanings 
for  these  terms,  we  should  propose  that  trapezium  should 
be  the  general  word  for  plane  four-«ded  figures,  parallelo- 
grams and  all ;  and  that  trapezoid  should  denote  a  four- 
sided  figure  whose  sides  are  not  in  the  same  plane.  Per- 
haps this  is  what  was  intended  by  the  9oltd  figure  of  four 
sides :  if  so,  it  was  particularly  unnecessary  to  state  that 
these  sides  are  not  parallel. 

TRAPEZUS.    rTRKwaoND.] 

TRAPP,  JOSEPH,  D.D.,  was  bom  at  Cherrtngton  in 
Gloucestershire,  in  November,  1679.  He  was  entered  at 
Wadham  College,  Oxford,  in  1685,  took  tus  degree  of 
Master  of  Arts  in  17D2,  and  was  chosen  a  Fellow  of  his  col- 
lege in  1704.  In  1708  he  was  appointed  the  first  professor 
of  poetry  at  Oxford,  and  at  the  expiration  of  his  term  of 
office  published  the  lectures  he  had  delivered  on  the  sub- 
ject, under  the  title  of '  Prsslectiones  Poeticse,*  in  3  vols. 
8vo.,  1718.  Dr.  Trapp  was  warmly  attached  to  the  Tory 
partjT  in  the  government,  and  took  an  active  part  in  the 
political  disputes  of  the  time.  He  acted  as  manager  fbr 
Dr.  Sacheverell  on  his  trial  in  1710^  and  upon  the  Tories 
coming  into  power  in  the  autumn  of  the  same  year  he  was 
appointed  chaplain  to  Sir  Constantine  Phipps,  lord  chan- 
cellor of  Ireland.  He  was  afterwards  appointed  chaplain 
to  Lord  Bolingbroke,  and  wrote  several  papers  in  the 
*  Examiner '  in  defence  of  his  administration.  He  obtained 
the  living  of  Dauntzey  in  Wiltshire  in  1720,  but  resigned 
it  m  the  following  year  upon  obtaining  the  vicarage  of  the 
united  parishes  of  Christ  Church,  Newgate-Street,  and  St. 
Leonard's,  Forster-Lane,  London.  In  1733  he  was  pre- 
sented to  the  living  of  Harlin^ton  in  Middlesex  by  Lord 
Bolinj^broke,  and  in  the  following  year  was  elected  one  of 
the  joint  lecturers  of  St.  Martin Vin-the-Fields.  He' died 
November  22,  1747«  at  the  age  of  sixty-eight,  and  was 
buried  in  Hariington  church. 

Dr.  Trapp  was  a  hard  student,  and  published  numerous 
works,  which  acquired  for  him  considerable  reputation  in 
his  own  day,  but  would  now  scarcely  repay  the  trouble  of 
reading.  One  of  his  best  wwks  is  said  to  be  *  Notes  upon 
the  (Gospels,*  first  published  in  1747.  He  published  several 
sermons,  which  he  preached  upon  various  occasions,  and 
also  numerous  pamphlets  against  the  Whigs,  but  these 
sfenerally  appeared  without  his  name.  His  translation  of 
Virgil  into  blank  verse,  published  in  1717»  in  2  vols.  4to., 
generailly  succeeds  in  giving  the  meaning  of  the  original, 
but  ia  a  complete  fauure  as  a  work  of  art^  His  Latin 
poetry  is  said  to  be  better  than  his  English ;  he  published 
a  Latin  translation  of  *  Anacreon '  and  of  Milton*s  *  Para^ 
dise  Lost.' 

{Biographia  Britanntea ;  Nidiols*s  Bou'^;  Chalmen's 
Biographtcal  Dictionary.) 

TRAPPE,  LA,  the  abbey  of,  was  founded  m  1140  by 
Rotrou,  comte  du  Perche.  It  is  situated  in  the  department 
of  Ome,  about  three  leagues  north-east  oi  Morti^ne,  and 
as  many  south-west  of  Aigle.  Hie  hig^  road  from  Paris 
to  Brest  passes  through  the  former  town ;  the  high  road 
from  Pans  to  Cherbourg  through  the  latter ;  the  vicinal 
^ath  from  Mortagne  to  Aigle  passes  at  the  distance  of  a 
few  gun-fihots  from  the  monastery.  And  yet  although  so 
easily  accessible  from  the  busy  world,  the  uncultivated  lands, 
heatns,  and  dark  forests  by  which  the  grounds  cultivated  by 
the  brethren  are  surrounded,  conspire  even  at  the  present 
day  to  produce  the  impression  of  a  savage  solitude.  Of 
late  years  the  ponds  which  abounded  in  the  valley  have 


been  drained,  and  it  is  now  healthy  enough,  but  formerly  it 
was  the  constant  abode  of  sickness.  La  "mppe  is  the  name 
which  the  valley  has  borne  as  long  as  it  is  known  to  have 
had  a  name  ;  and  it  is  supposed  to  have  been  bestowed  on 
account  of  the  difficulty  of  finding  egress  from  it. 

The  monastery,  founded  by  Rotrou  II.,  adopted  the  rule 
of  Citeaux,  and  became  a  filial  establishment  of  Clairvaux.  . 
Its  revenues  were  considerably  enlarged  in  1214  by  dona- 
tions made  to  it  by  Rotrou  lu.  previous  to  his  departure 
for  the  Holy  Land.  It  continued  to  grow  in  reputation  for 
the  sanctity  of  its  inmates,  and  in  wealth,  till  towards  the 
close  of  the  fifteenth  century.  It  was  then,  like  many  other 
abbeys,  jfiven  to  be  held  in  commendam^  and  from  that  time 
its  domains  were  neglected  and  mismanaged,  and  the  dis- 
cipline of  the  monks  relaxed.  About  the  middle  of  the 
seventeenth  century  they  had  acquired  among  the  peasants 
the  title  of  the  brigands  of  La  Trappe ;  and  although  this 
may  not  have  been  meant  to  imply  that,  like  the  Friar 
Tuck  of  English  romance,  they  actually  betook  themselves 
to  the  highway,  the  seven  brethren  who  yet  retained  the 
habit  were  stout  topers,  staunch  hunters,  and  their  abode 
was  shunned  by  every  man  or  maiden  who  was  anxious  to 
retain  a  fair  character. 

Affairs  were  in  this  state,  when  in  the  year  1636  the 
abbey  was  bestowed  upon  Armand  Jean  le  Bouthillier  de 
Rancy,  then  only  in  his  tenth  year.  De  Rancy,  sprung  from 
an  antient  and  honourable  family,  was  bom  at  Paris  on  the 
19th  of  January,  1626.  Of  an  ardent  temperament,  he  dis- 
played at  an  early  age  a  passion  for  letters.  He  is  said  at 
the  age  of  twelve  years  to  have  published  an  edition  of 
Anacreon,  with  notes,  dedicated  to  Cardinal  Richelieu. 
In  his  thirteenth  year  he  published  an  essay  on  the  dignity 
of  the  soul.  The  testimonials  which  he  received  at  the 
close  of  his  college  career  were  more  flattering  than  those 
given  to  his  class-fellow  Bossuet.  Soon  after  takinj^  the 
slender  vows  which  bound  an  abb6,  he  was  appointed 
almoner  to  Gaston,  duke  of  Orleans.  The  warm  tempera- 
ment which  had  developed  his  precocious  talents,  the  tastes 
indicated  and  confirmed  by  his  study  of  Greek  letters, 
prompted  him  to  plunge  deeply  into  the  brilliant  volup- 
tuousness of  the  courtly  circle  to  which  this  appointment 
introduced  him,  and  in  which  his  fortune  enabled  him  to 
vie  with  the  most  luxurious.  The  Abb6  de  la  Trappe  was 
distinguished  for  his  ardour  in  the  chase,  for  the  splendour 
of  his  house,  for  his  delicate  entertainments,  and  for  his 
intrigues  with  the  fair  sex.  In  this  career  he  is  said  to  have 
been  arrested  by  finding  a  lady  (Madame  de  Montbazon), 
with  whom  he  had  an  assignation,  dead  of  a  loathsome 
disease,  on  stealing  into  her  apartment.  The  story  is 
without  sufficient  evidence,  and  belongs  to  that  class  of 
melo-dramatic  horrors  which  require  the  very  strongest  to 
render  them  credible.  There  needed  no  such  stai-tling 
adventure  to  inspire  one  who  from  his  boyish  years  had 
rioted  in  sensual  indulgence,  and  who  possessed  a  prompt 
and  energetic  will,  and  a  dash  of  imadnation,  with  satiety 
in  his  thirty-fourth  year.  The  morbid  feeling  that '  aJl  is 
vanity,'  wfaach  would  naturally  sted  over  such  a  one  in 
such  circumstances,  might  be  heightened  if  not  originated 
by  a  narrow  escape  he  made  in  hunting,  and  bv  the  death 
of  his  patron,  the  duke  of  Orleans. 

Whatever  the  cause,  soon  after  the  death  of  the  duke 
his  late  almoner  spontaneously  denuded  himself  of  all  his 
rich  benefices,  with  the  exception  of  La  Trappe.  In  that 
monastery  he  attempted  to  re-establish  its  old  discipline, 
but  at  first  with  little  success.  The  *  brigands  of  La  Trappe ' 
struggled  fiercely  against  the  restraints  they  were  invited 
to  impose  upon  themselves :  they  threatened  to  throw  their 
imporiunate  superior  into  the  fish-ponds;  and  Louis  le 
Loureur,  a  brigadier  then  stationed  at  Mortagne,  felt  him- 
self called  upon  to  offer  the  protection  of  his  soldiers  to 
the  abb6.  De  Rancy  preferred  the  milder  method,  which 
tumeth  away  wrath.  He  applied  a  part  of  his  patrimony 
to  pension  ofr  the  recusant  brethren.  On  the  17th  of 
August,  1662^  with  the  consent  of  the  heads  of  the  order, 
a  concordat  was  anranged  between  the  Abb6  de  Rancy 
and  the  old  monks,  in  virtue  of  which  they  evacuated  the 
premises,  which  were  immediately  taken  possession  of  by 
the  brethren  of  the  Strict  Observance.  The  concordat 
was  ratified  by  the  parliament  of  Paris  on  the  16th  of 
February,  1663.  The  vows  of  an  abb6  made  little  differ- 
ence between  him  who  took  them  and  the  laity.  De  Rancy 
had  yet  to  qualify  himself  for  taking  the  active  govern- 
ment of  his  new  eoiony  of  devotees.  In  1663  he  corn- 
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menced  his  noviciate  in  the  abbey  of  Perseigne,  which  was 
subject  to  the  rules  of  the  Strict  Observance :  in  1664  he 
took  all  the  vows,  in  company  with  an  attached  domestic 
who  followed  his  master  in  his  retreat  from  the  world,  and 
was  confirmed  abbot  by  Maurice  Plunkett,  titular  bishop 
of  Ardagh. 

His  zeal  and  eloquence  soon  prevailed  upon  his  associates 
to  adopt  as  much  of  the  antient  rigour  of  their  order  as  he 
deemed  possible  in  the  altered  circumstances  of  society. 
The  community  devoted  themselves  to  the  observance  of 
strict  silence,  to  hard  labour,  to  total  abstinence  from 
wine,  eggs,  fish,  and  all  seasoning  of  their  simple  diet  of 
bread  and  vegetables.  Excited  by  his  representations, 
the  monks  wished  to  bind  themselves  at  once  by  a  vow ; 
but  their  experienced  and  judicious  superior  refused  to 
permit  this  until  they  had  ascertained  experimentally  that 
the  state  of  mind  which  prompted  such  mortification  of 
the  body  was  permanent.  This  anxious  care  to  save  his 
flock  from  the  entanglement  of  rash  vows  was  not  the  only 
occasion  on  which  the  Abb^  de  la  Trappe  showed  that 
judgment  held  divided  empire  in  his  mind  with  imagina- 
tion. His  advice  was  in  request  at  the  councils  of  his 
order,  and  even  at  the  worldly-minded  court  of  Rome. 
Bossuet  took  pleasure  in  retiring  to  La  Trappe  and  holding 
converse  with  its  abbot.  In  1686  De  Rancy  resigned  his 
office  of  superior :  he  survived  til)  the  27th  of  October, 
1700. 

The  reputation  which  the  abbey  acquired  under  the 
author  of  the  new  reform  continued  undiminished  till  the 
Revolution.  There  were  in  all  ten  abbots  under  the  re- 
formed system : — 

1.  Armand  Jean  de  Rancy,  regular  abbot  from  1664  to 
1686,  when  he  resigned :  died  in  1700,  aged  seventy-four. 

2.  Zozime  I.  (his  secular  name  was  Pierre  Foisil),  bom 
at  Bellesme :  held  the  office  ten  years,  and  died  in  1696, 
aged  thirty-five. 

"  3.  Fran9ois  Armand  Gervaise,  bom  at  Paris :  resigned 
his  charge  in  1698,  after  holding  it  two  years :  the  year  of 
his  death  is  uncertain. 

4.  Jacques  la  Cour,  bom  at  Soissons  :  resigned  in  1713, 
and  died  m  1720. 

5.  Isidore  (his  secular  name  was  Maximilien  Dannetidre), 
bora  at  Touraai :  died  in  1727,  at  the  age  of  sixty-six. 

6.  Fran9ois  Augustin  Gouche,  bom  at  Eu,  died  in  1734, 
at  the  ag^e  of  fifty-two. 

7.  Zozime  II.  (Hurel),  bom  in  the  French  Vexin,  died 
m  1747,  at  the  age  of  seventy-seven. 

8.  Malachic  Bran,  died  in  1766,  at  the  age  of  seventy- 
seven. 

9.  Theodore  Chambon,  appears  to  have  died  at  the  close 
of  1783. 

10.  Pierre  Olivier,  was  elected  in  January,  1784,  and 
was  at  the  head  of  the  community  when  all  religious 
orders  were  suppressed  in  France. 

The  Trappists  having  been  involved  in  the  common  sup- 
pression of  the  religious  orders,  notwithstanding  the  peti- 
tions of  all  the  neighbouring  communes  in  their  favour, 
only  four  or  five  availed  themselves  of  the  opportunity  of 
retuming  to  the  world.  The  rest,  under  the  guidance  of 
Dom  Augustin  (his  secular  name  was  Lestrange),  sought 
and  found  a  refuge  in  a  valley  of  the  Swiss  canton  of  Fri- 
burg,  to  which  thev  gave  the  name  of  Val-Sainte.  Here 
the  hrethren  agreed  to  render  still  more  strict  the  reform 
of  the  Abb6  de  la  Trappe.  These  additional  severities 
consisted  in,  1,  the  abanaonment  of  separate  cells  for  each 
individual ;  2,  dispensing  with  mattresses ;  3,  shortening 
their  time  for  sleeping^  by  one  hour ;  4,  restricting  them- 
selves to  wator  for  their  drink ;  5,  increased  strictness  of 
their  fasts ;  6,  three  additional  hours  of  labour  every  day ; 
and,  7,  the  prolongation  of  their  ceremonial  devotions. 
When  the  French  invaded  Switzerland,  the  Trappists  fled 
before  them ;  but  after  shifting  their  place  ot  residence  for 
some  years,  they  were  allowed  to  retura  to  Val-Sainte. 
Bonaparte  showed,  on  his  first  accession  to  power,  an  in- 
clination to  patronise  them.  He  even  endowed  a  house 
of  Trappists  on  Mont  GrenSvre  with  30,000  franks  per  an- 
num ;  and  another  at  Corvara,  near  Genoa,  with  10,000, 
but  a  dispute  which  he  had  in  1811  with  the  superior  of 
Corvara  Jed  him  to  proscribe  the  whole  order.  After  the 
restoration  of  the  Bourbons,  the  Trappists  were  allowed  to 
return  to  France.  They  contrived  to  purchase  the  site  of 
their  dilapidated  monastery  and  some  of  the  adjoining 
fields,  but  the  extensive  forests,  in  the  innermost  recesses 


of  which  they  are  situated,  remain  the  property  of  the  state. 
Complaints  were  raised  against  the  Trappists  by  some  of 
the  French  bishops,  and  Dom  Augustin  wiub  obliged  to 
repair  to  Rome  to  plead  the  cause  of  his  order.  He 
returned  with  success  from  his  mission,  but  was  attacked 
at  Lyon  by  a  complaint,  which  terminated  fatally  on  the 
18th  of  July,  1827.  He  left  in  tranquillity  the  order 
which  his  skill  and  courage  had  piloted  through  the 
storms  of  the  Revolution.  In  addition  to  the  parent  esta- 
blishment, a  number  ^f  the  Trappists  settled  at  Aigues- 
belles,  in  the  diocese>  of  Valence:  the  brethren  who  had 
emigrated  to  America  retumed  and  settled  at  Bellefontaine, 
in  the  diocese  of  Angers ; '  and  those  who  had  found  shelter 
in  England  establi&ed  themselves  at  Melleray,  in  the 
diocese  of  Nantes.  The  original  monastery  of  La  Thippe 
is  called,  by  way  of  distinction,  La  Grande  Trappe  du 
Perche.  On  the  30th  of  August,  1833,  the  new  church 
and  monastery  were  consecrated  with  great  solemnity  by 
the  bishop  of  S^ez.  The  monks  enjoy  much  of  the  repu- 
tation of  their  predecessors;  and  their  services  as  pny- 
sicians  and  (notwithstanding  their  curtailed  means)  as 
almsgivers  to  the  peasantry  of  the  surrounding  districts 
entitle  them  to  the  reputation. 

(Description  de  VAbbaye  de  la  Trappe^  Paris,  1670 ;  La 
Trappe  mieux  connue,  Paris,  1834.) 

TRAS-OS-MONTES,  a  province  of  Portugal,  so  called 
from  its  bein^  situated  beyond  the  mountains  of  Xerezand 
el-Maraon,  wnich  separate  it  from  the  province  of  Entre 
Minho  e  Douro.  It  extends  22  Portuguese  leagues  from 
east  to  west,  and  15  from  north  to  south.  It  is  divided  into 
four  districts,  named  Miranda,  Bragan^a,  Torre  de  Mon- 
corvo,  and  Villa  Real ;  and  contains,  besides  the  capital, 
3  cities,  15  large  *  villas '  or  towns,  and  260  *  fuegos '  or  fires. 
It  is  watered  by  the  rivers  Sabor,  Tuela,  Tameja,  and 
many  less  considerable  streams.  The  soil  is  generally 
barren  and  unproductive,  with  the  exception  of  the  valleys, 
which  are  highly  cultivated,  and  yield  abundant  crops  of 
oil,  com,  and  a  large  amount  of  wine. 

TRASS.  A  deposit  of  volcanic  ashes  and  scoris 
thrown  out  from  the  Eifel  volcanoes,  and  accumulated  in 
valleys  and  old  lakes  under  the  influence  of  water  is  thus 
designated.  It  is  equivalent,  or  nearly  so,  to  the  puzzo- 
lana  of  the  Neanolitans.    (Lyells  Principles  of  Gecioev,) 

TRASYMENIAN  LAKE.      [Perugia.  DelegazTonk 

TRAU  is  the  chief  town  of  a  district  of  the  same  name 
in  the  circle  of  Spalatro,  in  the  Austrian  kingdom  of  DaJ- 
matia,  the  area  of  which  is  240  square  miles,  and  the  popu- 
lation (in  1832)  17,054  Roman  Catholics,  and  427  not 
united  Greeks.  Trau  is  built  on  a  small  island,  which  is 
connected  with  the  continent  by  a  wooden  bridge  fifty 
paces  in  length.  On  the  other  side  there  is  a  channel  350 
feet  broad  between  it  and  the  island  of  Bua,  with  which  it 
is  connected  by  a  mole,  with  a  drawbridge  to  allow  ships 
to  pass,  the  numerous  coasting  vessels  preferring  this  chan- 
nel to  the  open  sea.  Trau  is  an  old  ill-built  town,  with 
narrow  crooked  streets.  Seven  small  hills  rise  above  the 
town.  It  has  a  handsome  Gothic  cathedral,  several  other 
churches,  three  convents,  and  an  hospital.  The  antient 
citadel  and  fortifications  are  now  in  rams.  A  bishop  and 
chapter,  under  the  arcW)ishop  of  Spalatro,  reside  here. 
There  is  a  small  pretty  good  harbour,  which  is  now  not 
much  frequented.  The  inhabitants,  about  3000  in  num- 
ber, have  a  pretty  considerable  trade  in  the  produce  of 
the  country,— -wine,  olives,  figs,  almonds,  and  other  finite. 
The  island  of  Bua,  which  is  five  leagues  in  length,  pro- 
duces the  above  fruit  in  great  abundance.  {Die  Oester- 
reichische  Monarchic^  anonymous ;  Blumenbach,  Gemalde 
der  Oesterreichischen. Monarchic :  Stein,  Geoff.  Lexicon,:^ 

TRAVANCORE.     [Hindustan,  p.  204.1 

TRAVELLER'S-JOY.    [Clematis.] 

TRAVEMUNDE,  a  small  seaport  of  the  Baltic,  in  the 
territory  of  the  free  Hanseatic  city  of  Liibeck,  is  dtuated  in 
53*  SS' N.  lat.  and  10"  50'  E.  long.,  at  the  mouth  of  the 
river  Trave  (as  its  name  imports),  about  ten  miles  from 
Liibeck  and  forty-two  from  Hamburg.  The  river  Trave  is 
650  feet  broad,  and  has  sufficient  depth  of  water  for  the 
largest  merchantmen.  The>  town  lies  on  the  north-west 
bank  of  the  river,  and  has  a  wall  and  moat  on  the  land  side. 
There  are  about  1200  inhabitants,  who  are  for  the  most  part 
fishermen  and  pilots.  No  pains  or  expense  are  spared  to 
make  the  harbour  secure  and  convenient.  A  lighthouse, 
120  feet  high,  which  is  visible  at  the^istance  o£  35  miles. 
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stands  on  a  sand-bank  near  the  coast  of  the  Baltic.  Trave- 
miinde  is  much  ft^quented  in  the  summer  for  the  benefit 
of  sea-bathing.  The  importance  of  this  small  town  has  been 
much  increased  within  a  few  years  by  the  establishment  of 
steamboats  between  it  and  St.  Petersburg.  By  this  means 
the  mails  from  Russia,  which  used  to  come  all  the  way  by 
land,  and  were  a  fortnight  or  longer  on  the  way,  now 
arrive  at  Liibeck  in  three  days  and  a  half  or  four  days,  and 
reach  England  by  way  of  Hamburg  in  a  week,  instead  of 
eighteen  days  or  more. 

(Zeitz,  Ansichten  von  Lubeck;  Stein,  Lexicon;  Von 
Schlieben,  Die  Detdschen  Bundesstaaten.) 

TRAVERS,  LAKE.     [Mississippi  River.] 

TRAVERSAL,  AMBRO'GIO,  called  also  Ambrosius 
Camaldulensis,  a  great  scholar  and  public  character  of  the 
fifteenth  century,  was  bom  in  the  village  of  Patico  near 
Forll,  in  1386.  Some  assert  that  his  family  was  a  branch 
of  the  IVaversari  who  once  ruled  over  Ravenna.  At  four- 
teen years  of  age  Ambrogio  entered  the  order  of  the  Camal- 
dulenses  at  Florence.  He  is  said  to  have  studied  Greek 
under  Chrysoloras,  and  afterwards  under  Demetrius  Scarani 
of  Constantinople,  who  became  a  Camaldulensian  monk  at 
Florence  about  1417.  Traversari  became  a  good  Greek 
and  Latin  scholar,  and  applied  himself  entirely  to  classical 
studies  till  1431,  when  ne  was  made  general  of  his  order. 
He  was  intimate  with  Cosmo  de'  Medici,  Niccolo  Niccoli, 
Francesco  Barbaro,  Leonardo  Giustiniani,  and  other  learned 
men  and  patrons  of  learning  of  that  age.  When  Cosmo 
and  his  brother  Lorenzo  the  elder  were  in  banishment  at 
Venice,  in  1433,  TVaversari,  who  was  in  that  town,  often 
visited  them,  and  he  speaks  of  them  in  his  letters  with 
esteem  and  affection.  He  instructed  several  pupils,  and 
amon^  others  Giannozzo  Manetti,  who  became  a  dis- 
tinguished scholar.  Traversari  travelled  \nuch  for  the 
affairs  of  his  order,  and  he  collected  in  his  travels  materials 
for  his  *  Hodaeporicon,*  which  is  a  description  of  what  he 
had  seen,  containing  many  particulars  concerning  the  lite- 
rary histoiy  of  that  time,  and  the  various  libraries  then 
existing  in  Italy.  The  *  Hodaeporicon '  was  first  edited  at 
Lucca  by  Bartohni,  in  1681.  He  also  collected  valuable 
MSS.  which  helped  Cosmo  to  form  the  public  library  in  the 
convent  of  St.  Marco,  together  with  the  collection  of 
Niccolo  Niccoli  and  those  of  Peruzzi  and  Salutati.  In 
1435  Pope  Eugenius  IV.  sent  Traversari  to  the  stormv 
council  of  Bade,  where  he  exerted  himself  with  much 
ability  in  favour  of  Eugenius,  and  was  instrumental  in 
winning  over  to  the  pope*s  party  the  learned  Cardinal 
Cesarim,  the  president  of  the  council,  who  suddenly  left 
Basle  and  repaired  to  Ferrara,  whither  the  pope  had  trans- 
ferred the  council  in  January,  1438.  Traversari  was  sent 
from  Basle  into  Germany  on  a  mission  from  the  pope  to 
the  emperor  Si^ismund,  and  on  returning  to  Italy  he  was 
deputed  to  Vemce  to  receive  the  emperor  Palseolognis  and 
thg  patriarch  of  Constantinople,  and  to  conduct  them  to 
Ferrara,  from  whence  the  council  was  soon  after  removed 
to  Florence.  Traversari  acted  in  that  assembly  as  inter- 
preter between  the  Greeks  and  the  Latins,  and  he  had  the 
satisfaction  of  seeingthe  reunion  of  the  two  churches.  He 
^on  after  died  at  Florence,  in  Octol)er,  1439.  He  left 
Latin  translations  of  many  Greek  works,  esneciaJly  of 
ecclesiastical  writers,  such  as  ChrvBOstom,  Basuius,  Atha- 
nasius,  Ephrem  Syrus,  Johannes  diimachus,  and  others,  of 
which,  as  well  as  of  other  inedited  works  of  Traversari,  his 
biographers  Mehus,  Cateni,  Ginanni,  and  Zeno  have  given 
catalogues.  His  translation  of  the  Lives  of  Diogenes  Laer- 
tius,  dedicated  by  him  to  his  friend  Cosmo  de'  Medici,  was 
printed  at  Venice  in  1475.  Some  of  his  Orations  delivered 
m  the  council  of  Bade  are  also  printed.  His  numerous 
letters  were  collected  by  Father  Canneti,  and  published, 
with  the  addition  of  learned  notes  and  a  biography  of  Tra- 
versari, by  Lorenzo  Mehus :  *  Traversari!  AmbrosiiFlpistolsB 
Latinee  et  aliorum  ad  ipsum,  curante  P.  Canneto,  cum 
Ambrosii  Vita,  studio  L.  Mehus,*  2  vols,  fol,,  Florence, 
1759,  an  important  work  for  the  literary  history  of  Italy 
during  the  fourteenth  and  fifteenth  centuries. 

(Tlraboschi,  Sioria  dellaLetteraturaltaliana;  Lombardi, 
continuation  of  Tiraboschi.) 

TRAVERSE,  in  Law,  is  a  contradiction  of  some  matter 
of  fact  alleged  in  pleadine  by  the  opposite  party.  It  ought 
to  be  by  express  words  and  not  areumentatively .  Generally 
all  matter  of  fact,  that  is  material,  ou^ht  to  be  either  con- 
fessed and  avoided,  or  traversed ;  and  if  a  party  justifies  an 
act  as  to  one  particular  time  and  place,  or  confesses  and 
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avoids  in  one  respect,  he  ought  to  traverse  it  as  to  all  other. 
Othen/^dse  what  is  materially  alleged  will  be  taken  to  be 
admitted.  But  matter  of  law  when  not  connected  with 
fact  ought  not  to  be  traversed,  nor  should  matter  of  record, 
nor  matter  which  is  not  triable:  for  the  object  of  a 
traverse  is  to  raise  an  issue  for  the  decision  of  a  jury. 

Traverse  of  an  immaterial  fact,  or  of  a  mere  supposition, 
or  of  inducement,  is  bad,  for  it  is  not  an  answer  to  the 
action.  For  the  same  reason,  a  traverse  which  is  too  large 
is  bad,  as  where,  in  an  action  for  stopping  tliree  lights,  the 
defendant  traverses  the  stopping  of  all  three,  for  the  action 
would  lie  althpugh  he  stopped  only  one.  It  is  also  bad  if 
it  is  too  narrow,  as  if  an  action  is  brought  for  an  act  alleged 
to  be  done  in  one  counter,  and  the  defendant  justifies 
under  process  by  the  sheriff  in  another  county,  and  traverses 
the  act  in  the  place  alleged  only,  for  he  ought  to  traverse 
as  to  all  counties  except  that  to  which  the  process  went. 
If  a  traverse  is  tendered  as  to  a  material  point  oy  one  party, 
the  other  must  accept  it ;  he  cannot  waive  it  and  tender 
another  traverse.  (Com.  Dig.^  tit. '  Pleader,'  Geo.  I.,  &c.) 

In  criminal  pleading  traverse  of  an  indictment  is  the 
taking  is^ue  and  denying  some  material  point  in  it.  Not 
guilty  is  a  general  traverse,  which  throws  on  the  prosecutor 
the  necessity  of  proving  all  the  material  facts. 

By  the  common  law,  the  defendant  in  a  case  of  misde- 
meanour might,  by  traversing  the  indictment,  postpone 
the  trial  to  the  next  sessions  or  assizes ;  but  now,  in  all 
cases  except  those  for  the  non-repair  of  bridges  or  high- 
ways, he  must,  if  he  has  been  in  custody  or  on  bail  twenty 
days  on  the  same  charge,  plead  and  be  tried  immediately. 
(1  Geo.  IV.,  c.  4.) 

TRAVERSE  TABLE,  a  table  used  in  navigation,  in 
what  is  called  traverse  sailing,  which  is  merely  the  sailing 
on  different  points  of  the  compass,  for  short  distances,  in 
succession.  This  table  is  useful  for  many  other  purposes, 
being  a  small  and  handy  trigonometrical  canon,  as 
follows: — ^The  angle  a  ship  makes  with  the  meridian  is 
the  angle  of  the  course ;  the  distance  run  in  that  course  is 
the  h^rpothenuse  of  a  right-angled  triangle,  and  the  side 
opposite  to  the  angle  of  the  course  is  called  the  departure 
(from  the  meridian).  The  side  adjacent  to  the  angle  of 
the  course  is  called  the  difference  of  latitude  (this  being 
found  from  it  by  reducing  miles  or  leagues  to  degrees). 
The  traverse  table  is  a  table  of  double  entry,  into  which, 
going  with  the  angle  of  the  course  and  the  distance  run, 
we  find  in  two  columns  the  corresponding  departure,  and 
length  of  the  side  called  difference  of  labtude.  Thus,  in 
Gan-ard's  Tables,  London,  1789,  which  are  among  the 
largest  of  traverse  tables,  we  find  all  units  of  distance  run, 
from  1  to  300,  with  every  angle  of  the  course  which  is  a 
multiple  of  10'.  For  instance,  at  a  course  of  24^  40'  with 
the  meridian,  and  a  distance  run  of  259  miles,  we  find 
108*09  miles  for  the  departure,  and  235*37  miles  for  the 
side  called  difference  of  latitude :  meaning  that  a  right- 
angled  triangle  with  an  hypothenuse  of  259,  and  one  of  the 
angles  24''  40^,  has  the  side  opposite  to  that  angle  108*09, 
and  the  side  adjacent  235*37.  Such  a  table  as  this  is 
overlooked  by  many  who  might  use  it  with  profit,  simply 
because  it  seems  only  a  technical  table  of  navigation. 
Sometimes  it  is  made  only  to  quarter  points  of  the  compass 
for  the  angles,  with  various  limits  of  distance. 

TRAVERSES,  in  Fortification,  are  usually  masses  of 
earth  which  are  raised  at  intervals  across  the  terreplein  of 
a  rampart  or  across  the  covered-way  of  a  fortress :  their 
positions  in  the  covered-way  are  indicated  at  /,  /,  &c. 
[Fortification,  p.  377.]  On  a  rampart  they  serve  to 
protect  the  guns  and  men  against  the  effects  of  a  rico- 
cheting or  enfilading  fire,  which  might  otherwise  dismount 
the  former,  and  compel  the  latter  to  abandon  the  parapet ; 
and  in  the  covered-way,  besides  serving  for  similar  pur- 

Soses,  they  constitute  retrenchments  behind  which  the 
efenders  may  keep  up  an  annoying  fire  of  musketry  upon 
the  enemy,  should  the  latter  attemnt  to  force  his  way 
along  the  branches  of  that  work.  On  this  account  they 
are  provided  with  banquettes,  or  steps,  on  which  the 
defenders  may  stand  to  fire  over  them.  Such  a  work, 
when  formed  in  a  direction  parallel  to  a  rampart  or 
parapet,  on  its  interior  side,  for  the  purpose  of  securing 
the  defenders  against  a  fire  from  the  ground  in  their  rear, 
is  called  a  parados. 

Palisades  are  planted  along  the  banquettes,  in  order  to 
prevent  the  assailants  from  suddenly  pacing  over  the 
traverses ;  and,  at  the  passage  between  each  traverse  and 
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the  interior  side  of  the  glacis,  is  a  strong  gate,  or  barrier, 
which  is  closed  in  the  event  of  the  defenders  being  obliged 
to  retire  from  one  traverse  to  the  next,  or  to  abandon  the 
covered-way  entirely. 

As,  at  the  time  of  an  assault  being  made  at  the  salient 
part  of  a  covered-way,  the  defenders  might  be  bayoneted 
ii\  attempting  to  retire  along  the  passages  between  the 
traverses  and  the  glacis  (those  passages  being  then  com- 
manded by  the  enemy),  it  has  been  recommended  to  form 
other  passages  about  four  feet  wide  between  the  oppomte 
extremities  of  the  traverses  and  the  top  of  the  counter- 
scarp; and,  in  order  that  the  retreat  may  be  effected 
without  molestation,  a  line  of  palisades  is  planted  from 
each  traverse  to  the  next  alone  the  middle  of  the  covered- 
way,  in  addition  to  the  line  wnich  is  always  planted  along 
the  foot  of  the  interior  slope  of  the  glacis. 

The  traverses,  like  other  parapets,  are  usually  above 
eighteen  feet  thick  at  the  upper  part,  in  order  that  they 
may  not  be  immediately  destroyed  by  the  heavy  artillery 
of  the  enemy :  but  the  French  engineers  recommend  that 
all  the  traverses  in  the  covered-way,  except  those  which 
are  close  to  the  re-entering  places  of  arms  L,  L  [Fortifi- 
cation], should  not  exceed  twelve  feet  in  thickness,  as  it 
may  be  advantageous  for  the  defenders  to  destroy  them  in 
the  event  of  the  enemy  endeavouring  to  protect  himself  by 
them  during  the  operation  of  cutting  a  trench  across  the 
covered-way  for  the  purpose  of  making  a  descent  into  the 
ditch  of  the  fortress. 

Since,  on  the  covered-way  being  attacked  by  main  force, 
the  traverses  are  frequently  abandoned  without  resistance, 
Bousmard  proposes  that  they  should  be  made  in  the  form 
of  redans,  and  have,  in  the  thickness  of  the  parapet  of 
each  face,  a  small  gallery  with  loop-holes,  through  which, 
as  well  as  over  the  top  of  the  traverse,  a  fire  of  musketry 
may  be  directed  into  the  covered-way.  The  traverses  are 
to  be  protected  by  fraizes  planted  on  the  exterior  slopes ; 
and  it  is  supposed  that  the  fire  from  the  two  tiers  of 
muskets  will  entirely  prevent  the  success  of  an  attack  which 
is  not  carried  on  by  ttie  regular  process  of  sapping.  The 
gallery  in  the  traverse  is  to  communicate  with  the 
magistral  gallery  of  the  countermines,  so  that  the  defenders, 
if  at  last  compelled  to  retire  within  the  enceinte,  may  pass 
through  the  latter  ^Uery,  and  through  that  which  is 
formed  in  the  caponmere,  without  being  observed  by  the 
enemy. 

TRAVERTIN,  the  Italian  term  for  concretionary 
limestone  produced  from  springs  holding  carbonate  of  lime 
in  solution.  It  is  not  exactly  equivalent  to  the  term 
*  iufa^  which  expresses  the  loose  and  porous  surface  deposit 
from  calcareous  springs,  while  travertin  applies  to  the 
more  solid  limestone,  less  frequently  formed  m  lakes  and 
on  hill  sides.  Waters  charged  with  carbonate  of  lime 
abound  in  many  countries,  and  the  production  of  tufa  is 
an  extremely  common  phenomenon  ;  but  the  accumulation 
of  travertin  in  great  quantity  appeara  tobe  often  associated 
with  centres  and  lines  of  antient  volcanic  excitement,  or 
with  great  natural  fissures  of  the  strata.  A  large  propor- 
tion of  the  most  splendid  edifices  of  antient  and  mooem 
Rome  are  built  of  travertin  derived  from  the  quarries  of 
Ponte  Leucano.  Lyell,  *  Principles  of  Geology,*  book  ii., 
chap,  iii.,  may  be  consulted  for  a  large  and  interesting  col- 
lection of  facts  relating  to  the  accumulation  of  these  cal- 
careous deposits. 

TRAVESTY.    [Burlbsque;  Parody.] 

TREACLE.     [Molasses.] 

TREAD-WHEEL.    [Transportation.] 

TREASON.  This  term,  in  its  legal  signification,  is 
derived  from  the  French  trahison ;  and  in  conformity  with 
this  derivatioa,  the  offences  designated  by  it  in  English 
law  always  contained  the  notion  of  treachery,  or  a  breach 
of  that  allegiance  supposed  to  be  djje  from  an  inferior  to  a 
superior.  Thus  petit-treason  was  tne  murder  of  a  husband 
by  his  wife,  or  a  master  by  his  servant,  or  a  bishop  by  his 
subordinate  in  the  church ;  and  high  treason  consists  in  an 
attack  upon  the  king  as  the  political  head  of  the  state. 
The  former  of  these  two  kinds  of  treason  was  placed  in 
another  class  of  crimes  by  the  statute  of  9  C^eo.  IV.,  c.  31, 
s.  2,  which  enacts  that  *  every  offence,  which,  before  that 
act,  would  have  amounted  to  petit-treason,  should  be 
deemed  to  be  murder  only,  and  no  greater  offence/  The 
only  crime  therefore  now  known  to  Uie  law  of  England 
under  this  term  is  hiffh  treason,  which,  as  it  is  composed 
of  numerous  acts  ana  oircumstances,  oonstruotively  and 


remotely,  as  well  as  immediately,  affecting  the  safety  ot 
the  king's  person,  cannot  _be  accurately  described  by  any 
simple  definition. 

In  early  periods  of  the  history  of  England,  the  law  upon 
this  subject  was  extremely  vague  and  uncertain,  in  con- 
sequence of  the  great  vanety  of  acts  which  were  held  to 
constitute  high  treason  as  tending  to  diminish  the  power 
or  dignity  of  the  crown.  In  the  times  now  alluded  to, 
Idlling  tne  king's  father  or  brother,  or  even  his  mes- 
senger, refusing  to  answer  in  the  king's  courts,  and 
summoning  an  English  subject  to  appear  and  defend 
himself  in  the  court  of  a  foreign  prince,  were  deemed  to 
be  acts  of  treason.  (3  Inst,  7 ;  Hawkins's  Pleas  of  the 
Crown,  b.  1.,  c.  17.)  Indeed,  immediately  before  the 
date  of  the  statute  of  treasons,  a  knight  was  indicted  for 
high  treason  in  *  usurping  royal  power  within  the  king's 
realm,'  by  a^aulting  another  on  the  highway,  taking  his 
horse  ana  detaining  him  until  he  paid  90/.  (Hale's  Pleas 
of  the  Crown^  vol.  i.,  p.  80.)  From  these  and  many  other 
instances  which  are  to  be  found  in  law  books,  it  appears 
that  almost  every  act  that  could  be  in  any  way  consiaered 
as  a  breach  of  the  allegiance  due  to  the  king,  or  a  con- 
structive assumption  of  royal  authority,  was  deemed  to  be 
high  treason,  as  an  '  accroachment  of  royal  power.*  Tliis 
arbitrary  state  of  the  law  became  the  cause  of  intolerable 
oppressions,  and  a  petition  to  Edward  III.  from  a  parlia- 
ment, which  Mr.  Hallam  calls  '  one  of  the  best  that  ever 
sat '  (Constitutional  History ,  vol.  iii.,  p.  204),  occaaoned 
the  statute  25  Edward  III.,  commonly  called  the  *  Statute 
of  Treasons.'  This  enactment  ^ve  for  the  first  time  an 
intelligible  definition  of  the  cnme  of  treason,  and,  not- 
withstanding the  total  change  of  national  habits,  still  con- 
tinues, after  th|  lapse  of  five  centuries,  to  be  the  governing 
law  on  the  subject.  Valuable  as  this  law  undoubtedly  was 
in  the  comparatively  rude  times  in  which  it  was  made,  the 
inadequacy  of  its  provisions  to  meet  the  complicated  rela- 
tions of  a  more  refined  state  of  society  has  frequently  ren- 
dered supplemental  statutes  necessary,  and  has  been  the 
cause  of  those  subtle  and  forced  interpretations  of  its 
simple  language,  which  have  introduced  scarcely  less  un- 
certainty and  injustice  into  this  department  of  the  criminal 
law  than  prevailed  before  its  enactment. 

The  several  acts  and  circumstances  constituting  high 
treason  by  the  *  Statute  of  Treasons'  are  as  fol&ws:  — 
1,  Compassing  or  imagining  the  death  of  the  kin^,  the 
queen  consort,  or  their  eldest  son  and  heir.  2,  Violating 
the  king's  conipanion  (by  which  is  meant  the  queen  con- 
sort), or  the  king*s  eldest  daughter  unmarried,  or  the  wife 
of  the  kin^s  eldest  son  and  heir.  3,  Levying  war  against 
the  king  within  his  realm.  4,  Being  adherent  to  the  king*s 
enemies  in  his  realm,  giving  them  aid  and  comfort  in  the 
realm  or  elsewhere.  5,  Counterfeiting  the  king's  great  or 
privy  seal.  6,  Counterfeiting  the  king's  money,  or  know- 
ingly bringing  false  money  into  the  realm  counterfeit  to 
the  money  of  England,  to  merchandize  and  make  payment 
withal  in  deceit  of  the  king  and  his  people.  7,  Slaying  the 
chanceUor,  treasurer,  or  the  king's  justices  of  either  bench, 
justices  in  eyre,  justices  of  assize,  or  any  other  justices 
assigned  to  hear  and  determine,  being  m  their  places, 
doing  their  offices.  As  several  of  the  offences  above  enu- 
merated are  acts  of  the  mind,  and  consist  in  intention,  the 
statute  declares  that  in  such  cases  the  intention,  in  order  to 
come  within  the  meaning  of  the  law,  must  be  manifested 
by  some  open  or  overt  act  done  towards  the  accomplish- 
ment of  the  traitorous  intention.  This  provision,  although 
by  its  position  in  the  statute  it  is  apparently  limited  to  the 
offence  of  adhering  to  the  king's  enemies.  Has  been  held  to 
apply  to  all  the  treasons  before  mentioned.  (Hale's  Pleas 
cfthe  Crown,  vol.  i.,  p.  108.) 

The  word  '  king,'  used  in  the  first  clause  of  the  statute 
describing  the  offence  of  compassing  the  kind's  death, 
comprehends  the  case  of  a  aueen  regnant,  as  she  is  invested 
by  the  constitution  with  fiill  royal  authority,  and  is  entitled 
to  the  allegiance  of  her  subjects.  But  the  husband  of  the 
queen  regnant  is  not  within  the  words  or  meaning  of  the 
statute.  The  |)recise  meaning  of  the  words  '  compa^'  and 
*  imagine'  in  this  clause  of  the  statute  has  been  the  subject 
of  some  discussion.  A&.  Luders  has  thrown  much  light 
upon  their  signification  by  collecting  the  instances  in 
which  the  same  language  has  been  used  in  writings  con- 
temporaneous with  the  statute;  and  although  attempts 
have  been  made  to  give  them  a  more  enlarged  significa- 
tioDi  it  is  clear  that  they  mean  nothing  more  than  '  attempt* 
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and  •  contrive.*  {Considerations  on  the  Law  of  High 
Treason  in  the  article  of  Levying  War ^ -p,  137.^  If  this 
be  so,  the  meaning  of  this  clause  is  sufficiently  obvious  to 
an  ordinary  reader,  and  would  be  certainly  limited  in  his 
apprehension  to  attempts  or  contrivances  against  the 
natural  life  of  the  king.  But  by  means  of  legal  con- 
struction, the  words  have  received  a  much  wider  meaning. 
Thus,  a  conspiracy  to  imprison  or  depose  the  king,  which 
by  the  statute  of  treasons  is  not  declared  to  be  a  substan- 
tive treason,  has  been  repeatedly  held  to  be  high  treason 
in  the  article  of  compassing  his  death,  because,  according 
to  a  sayin?  of  Machiavelli,  *  There  is  but  a  short  interval 
between  &e  prisons  and  graves  of  princes.*  Mr.  Hallam 
justly  observes,  that  *  it  seems  not  very  reasonable  to  found 
a  capital  conviction  on  this  sententious  remark.*  It  appears 
indeed  formerly  to  have  been  questionable  law,  for  Chief 
Justice  Brooke,  who  compiled  his  *  Abridgement  of  the 
Law  *  at  the  commencement  of  the  sixteenth  century,  ex- 
presses a  doubt  whether  a  design  to  depose  the  king  be 
within  this  clause  of  the  statute ;  *  for,*  says  he,  *  one  may 
deprive  the  king  of  his  crown,  without  designing  his  death  ;* 
and  in  confirmation  of  his  view  of  the  matter,  he  refers  to 
the  statutes  which  had  been  passed  from  time  to  time  to 
remedy  this  defect  in  the  Statute  of  Treasons.  (Brooke's 
Abridgement^  tit.  '  Treason,*  foL,  24.)  And  in  fact  experi- 
ence shows  that  the  adoption  of  this  proposition  would 
frequently  lead  to  a  false  result^  several  instances  of 
rebellion  having  occurred  in  English  histoir,  in  which  the 
designs  of  the  rebels  would  have  been  wholly  defeated  by 
the  death  of  the  king,  whose  name  they  designed  to 
employ.  (Con^/to/tona/ /TiXory,  vol.  iii.,  p.  208.)  Never- 
theless the  doctrine  that  a  design  to  depose  is  an  overt  act 
of  compassing  the  death  of  the  king  has  been  repeatedly 
confirmed  by  treatises  of  the  highest,  authority,  as  well  as 
by  judicial  decisions.  (Foster's  Discourse  on  High  Trea- 
son, p.  196 ;  Howeirs  State  Trials,  vol.  xxiv.,  p.  1361 ; 
vol.  XXV.,  p.  725.)  A  still  more  extensive  signification  has 
been  given  to  these  words  of  the  statute  by  the  forced  in- 
terpretation that  a  conspiracy  to  levy  war  against  the  king 
and  aJso  consulting  with  a  foreign  enemy  to  invade  the 
realm,  were  overt  acts  of  treason  in  the  article  of  com- 
passing the  king's  death.  (Hale's  Pleas  of  the  Crown, 
vol.  i.,  p.  120.)  This  mode  of  reading  the  plain  words  of 
a  penal  statute  was  obviously  liable  to  serious  obiections 
and  Jed  to  great  oppression  and  injustice ;  '  such  a  me- 
thod,' as  Sir  M.  tiaJe  savs,  *  admitting  of  no  limits  or 
bounds,  but  running  as  far  as  the  wit  or  invention  of 
accusers,  and  the  odiousness  and  detestation  of  persons 
accused,  will  carry  men.*  {Pleas  of  the  Crown,  vol.  i.,  p. 
86-7.)  •  Better,*  says  Lord  Strafford,  on  his  trial,  ♦  it  were 
to  live  under  no  law  at  all,  and  by  the  maxims  of  cautious 
prudence  to  conform  ourselves  the  best  we  can  to  the 
arbitrary  will  of  a  master,  than  fancy  we  have  a  law  on 
which  we  can  rely,  and  find  at  last  that  this  law  shall 
inflict  a  punishment  precedent  to  the  promulgation,  and 
try  us  by  maxims  unheard  of  till  the  very  moment  of  the 
prosecution.* 

The  doctrine  of  constructive  treason  having  been 
brought  into  prominent  notice  and  much  discussed  in 
the  trials  of  Hardy,  Home  Tooke,  and  others  in  1794, 
the  statute  36  €reo.  III.,  c,  7,  was  passed  with  a  view 
of  superseding  the  necessity  of  resorting  to  any  such 
modes  of  interpretation  for  the  future.  This  statute,  which, 
although  originally  in  force  only  for  the  life  of  George  III., 
was  made  perpetual  by  the  stat.  57  Geo.  III.,  c.  6,  enacted 
that  *  if  any  person  shall,  within  the  realm  or  without, 
compass,  imagine,  invent,  devise,  or  intend  death  or  de- 
struction, or  any  bodily  harm  tending  to  death  or  destruc- 
tion, maim  or  wounding,  imprisonment,  or  restraint  of  the 
person  of  the  king,  or  to  deprive  or  depose  him  fh)m  the 
style,  honour,  or  kingly  name  of  the  imperial  crown  of  this 
realm,  or  of  any  other  of  his  majesty's  dominions  or  coun- 
tries, or  to  levy  war  against  his  majesty  within  this  realm,  in 
order  by  force  or  constraint  to  compel  him  to  change  his 
measures  or  councils,  or  in  order  to  put  any  force  or  con- 
straint upon,  or  to  intimidate  or  overawe  both  Houses  or 
either  House  of  Parliament,  or  to  move  or  stir  any  foreigner 
or  stranger  with  force  to  invade  this  realm,  or  any  other  his 
majesty's  dominions  or  countries  under  the  obeisance  of 
his  majesty ;  and  such  compassings,  imaginations,  inven- 
tions, devices,  and  intentions,  or  any  of  them,  shall  express, 
utter,  or  declare,  by  publishing  any  printing  or  vnriting,  or 
by  any  overt  act  or  deed,  every  such  offender,  being  legally 


convicted  upon  the  oath  of  two  lawftil  and  credible  wit- 
nesses, shall  be  adjudged  a  traitor,  and  suffer  as  in  cases  of 
high  treason.'  It  was  no  doubt  the  intention  of  the  legisla- 
ture that  this  statute  should  put  an  end  to  all  artificial 
constructions  of  the  statute  of  Edward  III. ;  nevertheless 
the  practice  of  resorting  to  these  forced  interpretations 
has  been  continued,  and  sanctioned  by  the  approhation  of 
the  judges  in  several  sulwequent  prosecutfons  for  high 
treason.  {Sixth  Report  of  Commissioners  on  Criminal 
Law,  p.  16.) 

The  second  kind  of  treason  declared  in  the  Statute  of 
Treasons  is  the  violation  of  females  of  the  royal  family,  and 
was  obviously  intended  to  preserve  the  purity  of  the  suc- 
cession to  the  throne.  With  a  view  to  this  object,  the  law 
has  been  held  to  apply  to  a  criminal  connection  by  consent 
as  well  as  to  a  forcible  violation.  It  is  worthy  of  remark, 
as  one  of  the  numerous  circumstances  showing  the  inap- 
plicability of  this  antient  law  to  modem  times,  that  a  queen 
regnant,  whether  married  or  single,  is  not  within  this  clause 
of  the  statute. 

The  third  species  of  treason  above  mentioned  is  •  levying 
war  against  the  king  in  his  realm.'  It  amounts  to  treason 
under  this  clause  of  the  statute  to  take  arms  against  the 
Idng,  not  only  with  the  object  of  destroying  himTbut  where 
it  is  intended  by  open  violence  to  reform  religion  or  the 
laws,  or  to  remove  evil  counsellors,  or  other  grievances, 
whether  real  or  pretended.  (Hawkins's  Pleas  qf  the 
Crown,  b.  i.,  c.  xvii.,  s.  25.)  The  plain  words  of  this  clause 
of  the  statute  have  been  still  more  extravagantly  extended 
by  legal  constmction  than  those  of  the  clause  relating  to 
compassing  the  king's  death.  Thus  riotous  assemblies, 
where  the  object  has  been  to  destroy  all  property  of  any 
particular  class,  such  as* to  pull  down  all  meeting-houses, 
or  to  destroy  all  inclosures,  have  been  held  to  be  treason  in 
all  whojoin  them,  by  reason  of  the  generality  of  the  de- 
sign. This  doctrine  has  however  been  much  questioned  in 
recent  times ;  and  to  the  extent  formerly  contended  for, 
would  probably  not  be  countenanced  by  the  judges  at  the 
present  day.  (Luders,  On  Constructive  Treasons ;  Sixth 
Report  of  Commissioners  on  Criminal  Law,)  Indeed  the 
necessity  for  constructive  extensions  of  the  words  of  this 
clause,  which  might  have  been  plausibly  argued  from  the 
omission  in  the  statute  of  treasons  to  notice  conspiracies  or 
preparations  to  levy  war  against  the  king,  has  been  en- 
tirely removed  by  the  above-mentioned  statute  of  the  36 
Geo.  III.,  c.  7. 

The  fourth  kind  of  treason  mentioned  in  the  Statute  of 
Treasons  is  adherence  to  the  king's  enemies.  The  enemies 
here  mentioned  are  foreign  powers  and  states  with  whom 
the  king  of  England  is  at  war,  and  who  owe  him  no  alle- 
giance ;  and  therefore  an  adherence  to  British  subjects  in  a 
state  of  rebellion  against  the  king  will  not  constitute 
treason  under  this  clause,  although  it  may  amount  to 
treason  in  the  article  of  levying  war.  This  kind  of  treason 
must,  like  compassing  the  king's  death,  or  levying  war 
against  him,  be  evidenced  by  some  overt  act,  such  as 
treacherously  surrendering  a  fortified  pla6e,  or  supplying 
arms,  or  giving  information  to  an  enemy. 

The  fifth  treason  mentioned  in  the  statute  is  counter- 
feiting the  king's  seals ;  which  offence  was  continued  as  a 
capital  treason  by  the  Forgery  Consolidation  Act,  11  Geo. 
IV.  and  1  Will.  iV.,  c.  66.  The  punishment  of  death  being 
however  repealed  in  all  cases  of  forgery  excepting  the 
forgery  of  wills  and  powers  of  attorney,  by  the  stat.  2  &  3 
WiD.  IV.,  c.  123,  the  offence  of  counterfeiting  the  royal 
seals  appears  now  to  be  in  the  anomalous  condition  of 
being  in  quality  a  treason,  but  subject  to  no  higher  degree 
of  punishment  than  transportation  for  life. 

The  clause  in  the  Statute  of  Treasons  which  declares 
the  offence  of  counterfeiting  the  king's  coin  to  be  high 
treason  has  been  recently  repealed  by  the  stat.  2  Will.  IV., 
c.  94 ;  and  the  crime  itself  has  been  by  the  same  enact- 
ment divided  into  distinct  classes  as  felonies  and  mis- 
demeanours, with  a  graduated  scale  of  punishments. 

The  last  species  of  treason  above  mentioned  is  the 
offence  of  slaying  the  chancellor  or  the  judges,  which  still 
continues  to  be  hi^h  treason.  This  part  of  the  law  is 
however  obviously  imperfect,  as  it  does  not  comprehend 
the  barons  of  the  exchequer,  who  at  the  prtesent  day  are 
the  king's  superior  justices  as  twVLj  as  the  judges  of  the 
other  courts  of  Westminster  Hall ;  whereas  it  includes  the 
tustices  in  eyre,  whose  office  has  long  since  been  abo- 
lished. 2  2 
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Besides  the  several  treasons  above  enumerated,  a  large 
class  of  offences  has  been  created  by  various  statutes  passed 
from  time  to  time  in  ihe  reigns  of  Elizabeth  and  James  I., 
with  the  avowed  object  of  protecting  the  Protestant  reli- 
gion from  the  designs  of  Roman  Catholics.  But  as  many 
of  these  statutes  have  not  been  the  subject  of  prosecution 
for  nearly  three  centuries,  and  many  others  have  never 
been  enforced  at  all,  they  may  perhaps  be  considered  as 
virtually  obsolete,  and  do  not  require  to  be  particularly 
noticed  in  this  article.  (^Sixth  Rejjort  of  Commissioners 
on  Criminal  Lato^  p.  35.) 

With  a  view  to  mminishthe  peculiar  disadvantage  under 
which  a  person  charged  .with  treason  was  supposed  to 
labour  in  having  to  defend  himself  against  a  prosecution  in 
which  so  powerful  an  adversary  as  the  crown  was  inte- 
rested, several  privileges  as  to  process,  evidence,  and  trial 
have  been  given  by  statute  to  persons  so  accused.  It  is 
declared  by  the  stat.  7  Will.  III.,  c.  iii.,  s.  2,  that  no  per- 
son whatsoever  shidl  be  indicted,  tried,  or  attainted  of  nigh 
treason  or  of  misprision  of  treason,  but  upon  the  oaths  of 
two  lawful  witnesses,  unless  the  party  indicted  shall  wil- 
lingly, without  violence,  in  open  court  confess  the  same. 
And  by  Uie  third  section  of  the  same  statute,  it  is  declared 
that  if  two  or  more  distinct  treasons  of  divers  heads  or  kinds 
shall  be  alleged  in  one  indictment,  one  witness  produced 
to  prove  one  of  the  treasons,  and  another  witness  to  an- 
other of  the  treasons,  shall  not  be  deemed  to  be  two  wit- 
nesses to  the  same  treason  within  the  meaning  of  the 
statute.  The  same  statute  of  the  7  Will.  III.,  c.  3,  also 
enacted  that  no  person  should  be  tried  for  any  treason 
(except  an  attempt  to  assassinate  the  king)  unless  the  in- 
dictment be  found  within  three  years  after  the  offence 
committed.  Moreover  the  prisoner  is  to  be  furnished  with 
a  copy  of  the  indictment  five  days,  and  a  copy  of  the  panel 
of  jurors  two  days,  before  the  trial.  He  is  to  nave  the  same 
compulsory  process  to  enforce  the  attendance  of  his  wit- 
nesses as  was  at  the  time  of  the  statute  exclusively  appli- 
cable to  the  prosecutor's  witnesses  ;  and  he  is  to  Have  full 
defence  bv  counsel  selected  by  himself  and  expressly  as- 
signed to  nim  by  the  court.  The  stat.  7  Anne,  c.  21,  mate- 
rially extended  these  privileges  by  directing  that  all  per- 
sons indicted  for  high  treason,  or  misprision  thereof,  snail 
have  not  only  a  copy  of  the  indictment,  but  also  a  list  of 
all  the  witnesses  to  be  produced,  and  of  the  jurors  im- 
panelled^ with  their  pro^ssions  and  places  of  abode  re- 
spectively, delivered  to  him  ten  days  before  the  trial,  and 
in  the  presence  of  two  witnesses,  the  better  to  prepare  him 
to  make  his  challenges  and  defence. 

It  may  perhaps  be  doubted  whether  these  indulgences 
are  founded  upon  any  true  principles  of  criminal  jurispru- 
dence. If  justice  requires  tnem,  they  should  be  generally 
applied  to  all  crimes ;  and  at  all  events  there  seems  to  be 
no  sufficient  reason  for  giving  a  different  measure  of  ad- 
vantage to  persons  accused  of  high  treason  from  that 
afforded  to  persons  accused  of  many  other  offences.  So 
obvious  indeed  was  the  inconsistency  of  giving  greater  pri- 
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vileges  and  advantages  to  a  person 
attempt  to  kill  the  king  than  were  permitted  in 
case  of  a  similar  attempt  upon  the  life  of  a  private  per- 
son, that  upon  occasion  of  an  attack  upon  ueorge  III., 
in  the  year  1800,  an  act  of  parliament  was  passed  to  re^ 
move  it.  The  statute  39  &  40  Geo.  III.,  c.  93,  enacts  that 
in  all  cases  of  high  treason,  in  compassing  or  imagining 
the  death  of  the  king,  and  misprision  of  such  treason,  where 
the  overt  act  alleged  shall  be  the  assassination  or  killing 
of  the  king,  or  any  direct  attempt  against  his  life,  or  against 
his  person,  whereby  his  life  may  be  endangered,  or  his 
person  suffer  bodily  harm,  the  offender  may  be  indicted, 
arraigned,  tried,  and  attainted,  in  the  same  manner,  and 
acconiing  to  the  same  course  and  order  of  trial  in  every 
respect,  and  upon  the  like  evidence,  as  if  such  person  stood 
charged  with  murder ;  and  none  of  the  provisions  contained 
in  the  above-mentioned  acts  of  7  Will.  III.,  c.  3,  and  7 
Anne,  c.  21,  shall  extend  to  any  indictment  for  this  species 
of  treason.  A  clause  in  a  subsequent  statute  (6  Geo.  IV ., 
c.  50,  sect.  21)  provides  that  the  list  of  the  jury  shall  in 
all  indictments  for  treason,  or  misprision  of  treason,  in 
other  courts  than  the  King's  Bench,  be  delivered  at  the 
same  time  with  the  copy  of  the  indictment,  and  ten  days 
he/ore  the  arraignment ;  and  in  the  court  of  King's  Bench 
it  may  be  delivered  after  the  arraignment,  but  ten  days 
before  the  trial.  This  statute  does  not  extend  to  the  cases 
of  attempts  upon  tlie  life  of  the  kin^  oientioncd  in  the  stat. 


39  &  40  Geo.  III.,  c.  93.  By  the  stat.  5  &  6  Vict.,  c.  51,  the 
provisions  of  the  stat.  39  &  40  Geo.  III.,  c.  93,  are  extended 
to '  all  cases  of  high  treason  in  compassing  or  imagining  the 
death  or  destruction  of  the  queen,  or  m  compassing  or 
imagining  any  bodily  harm  tendins  to  the  death  or  de- 
struction, maiming,  or  wounding  of  the  queen,  and  of  mis- 
prision of  such  treason,  when  the  overt  act  alleged  shall 
be  any  attempt  to  injure  in  any  manner  whatsoever  the 
person  of  the  queen ;'  and  such  cases  are  expressly  excepted 
from  the  operation  of  the  above-mentioned  statutes  of 
7  Will.  III.,  c.  3 ;  7  Anne,  c.  21 ;  and  6  George  IV.,  c.  50. 

8.21. 

The  judgment  in  high  treason  is  that  the  offender 
shall  be  drawn  on  a  hurdle  to  the  place  of  execution, 
and  there  be  hanged  by  the  neck  until  he  is  dead ;  that 
afterwards  his  head  shall  be  severed  from  his  body; 
and  his  body,  being  divided  into  four  quarters,  shall  be  at 
the  disposal  of  the  crown.  This  punishment  was  substi- 
tuted by  a  recent  statute  (54  Geo.  III.,  c.  146)  for  the 
antient  and  barbarous  sentence  which  required  that  the 
person  convicted  should  be  han^d,  but  taken  down  alive, 
and  then  that  his  bowels  should  be  taken  out  and  burnt 
before  his  face.  By  the  2nd  section  of  stat.  54  Geo.  III^ 
I  c.  146,  authoritv  is  given  to  the  crown  by  warrant  under 
the  sign  manual,  countersigned  by  a  secretary  of  state,  to 
alter  this  sentence,  and  to  direct  that,  instead  of  the  igno- 
minious part  of  it,  the  party  shall  be  beheaded  whilst  afive- 
TREASURE-TROV^,  m  legal  Latin  called  thesaurtt^ 
inventus^  is  a  branch  of  the  revenue  of  the  crown  by  the 
law  of  England.  Where  coin,  plate,  or  precious  metals 
are  found  mdden  in  the  earth  or  any  private  place,  and 
the  owner  or  person  who  deposited  them  is  unknown,  the 
property  becomes  vested  m  the  king  by  virtue  of  his 
prerogative.  But  if  the  owner  is  known,  or  is  asceittuned 
after  the  treasure  ^is  found,  the  property  belongs  to  him, 
and  not  to  the  king.  The  civil  law  gave  treasure  found 
in  general  to  the  finder ;  but  if  found  accidentally  in  an- 
other man's  land,  half  was  given  to  the  finder,  and  half  to 
the  owner  of  the  land.  And  so  if  it  was  found  in  the  land 
of  the  emperor,  it  was  to  be  equally  divided  between  him 
and  the  finder.  {Inst,y  lib.  ii.,  tit.  i.,  $  39 ;  Cod.^  lib.  x., 
tit.  15.)  Grotius  says  that  the  title  of  the  prince  to  trea- 
sure-trove had  in  modem  times  been  so  generally  esta- 
blished in  Europe  as  to  have  become  *  jus  commune  et 
quasi  gentium'  (De  Jure  Belli  et  PaciSy  lib.  ii.,  c.  viii., 
$7).  The  law  of  England  adopts  the  definition  of  trea- 
sure-trove from  the  civilians  as  *  vetus  depositio  pecuniae 
cujus  dominus  ignoratur'  (Paulus,  lib.  xxxi.,  $  1)  ;  and  to 
entitle  the  crown  to  the  property,  it  must  appear  to  have 
been  hidden  or  deposited  by  some  one  who  at  the  time  had 
the  intention  of  reclaiming  it.  Whenever  therefore  the  in- 
tention to  abandon  appears  ftom  the  circumstances — as 
for  instance,  where  the  property  has  been  found  in  the 
sea,  or  in  a  pond  or  river,  or  even  openly  placed  upon  the 
surface  of  the  earth— it  belongs  to  the  finder.  In  England 
the  concealment  of  treasure-trove  from  the  king  was 
formerly  a  capital  offence ;  at  the  present  day  it  is  a  mis- 
demeanour punishable  by  fine  and  imprisonment.  (Black- 
stone's  Commentaries^  vol.  i.,  p.  295.) 

TREASURY,  a  department  of  government  which  has 
control  over  the  management,  collection,  and  expenditure 
of  the  public  revenue.  It  is  the  business  of  another  de- 
partment, the  Exchequer,  to  take  care  that  no  issues  cf 
public  money  are  made  by  the  Treasury  without  their 
being  in  conformity  with  the  authority  specially  enacted 
by  parliament.  When  money  is  to  be  paid  on  account  of 
the  public  service,  this  is  almost  always  done  on  the  au- 
thonty  of  a  Treasury  warrant ;  and  in  other  cases  the 
countersign  of  the  Treasury  is  requisite.  The  Board  of 
Treasury  consists  of  the  prime  minister  and  the  chan- 
cellor of  the  exchequer.  The  real  office  which  the 
Premier  holds  is  generally  that  of  first  lord  of  the  Treasurer. 
There  are  also  four  junior  lords,  who  have  usually  seats  in 
parliament,  as  have  also  the  two  joint  secretanes  of  the 
Treasury.  The  departments  immediately  subordinate  to 
the  Treasury  are  the  boards  of  customs,  of  excise,  of  stamps 
and  taxes,  and  the  post-office,  the  various  officers  in  which 
are  to  a  great  extent  appointed  by  the  lords  of  the  Trea- 
sury ;  and  this  constitutes  an  important  part  of  the  patron- 
age of  the  ministry.  The  control  of  the  Treasury  over  the 
different  boards  of  revenue  and  other  departments  is  said 
to  be  much  less  complete  now  than  it  was  fifty  years  ago. 
Constitutionally,  its  authority  ought  to  be  paramount.  The 
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duties  of  the  board  of  Treasury  are  heavy  and  multifarious, 
all  exceptional  cases  in  matters  relating  to  the  revenue 
being  referred  to  it.  Previous  to  1839  the  annual  parlia- 
mentary grant  for  education  was  dispensed  "by  the  Trea- 
sury ;  but  from  this  business,  to  which  it  certainly  could 
not  pay  sufficient  attention,  it  was  relieved  by  the  appoint- 
ment of  the  committee  of  Privy  Council  on  Education. 
The  expense  of  the  Treasury,  which  has  its  offices  in 
Whitehiul,  exceeds  80,000/.  a  year.  Fifteen  clerks  receive 
salaries  averaging  1000/.  a  year  each ;  and  of  this  number 
five  receive  1500/.  a  year  each.,  (Lord  Congleton*8  i^'nan- 
cial  Reform,) 

TREATY  (immediately  from  the  French  traitc)  means 
literally  that  which  has  been  drawn  up,  or,  in  other  words, 
arranged  and  agreed  upon,  by  two  or  more  parties,  who 
are  accordingly  called  the  contracting  parties.  It  is  in 
fact  the  same  word  with  contract.  The  term  in  its  several 
variations  is  now  employed  by  most  of  the  nations  of 
Europe — ^by  the  ItaliaaA,  the  Spaniards,  the  Germans,  the 
Dutch,  &c.,  as  well  as  by  the  English  and  the  French — 
to  designate  the  conventions  or  elements  which  govern- 
ments make  with  one  another.  By  the  Romans  a  treaty 
was  commonly  called  foedus,  a  word  of  unknown  or 
uncertain  etymology.  fYom  foedtts  we  have  formed  our 
federation,  confederacy,  &c. 

Although  a  treaty  b  commonly  defined  to  be  an  agree- 
ment ma&  with  one  another  by  two  or  more  eovemments, 
it  is  not  necessary  that  the  party  to  a  treaty  should  always 
be  an  absolutely  sovereign  and  independent  power  or 
political  society.  Communities,  or  even  individuals, 
which  are  subjects  in  many  or  in  all  other  respects,  mav 
be  empowered  to  enter  into  treaties.  Thus  our  English 
East  India  Company  enjoys  the  right,  and  has  repeatedly 
exercised  it,  of  making  treaties  under  certain  limitations. 
But  in  all  such  cases  this  right  must  be  given  or  allowed 
by  the  supreme  authority  in  the  state  to  which  tHe  con- 
tiacting  party  belong  or,  which  is  the  same  thing,  by  the 
constitution  or  political  system  of  which  it  is  a  member. 
So  tbat  treaties  can  only  be  made  by  sovereign  powers,  or 
by  parties  upon  whom  the  sovereign  power  has  conferred 
that  right.  In  our  constitution,  tor  example,  where  the 
sovereign  power  consists  of  the  king  and  the  parliament,  it 
has  delegated  the  power  of  concluding  treaties  with 
foreign  powers  generally  to  the  king.  And  this  is  the 
all-important  fact  for  foreign  countries  or  other  powers 
to  look  to  in  negotiating  and  entering  into  conventions 
with  the  English  nation :  the  only  party  with  whom  they 
have  to  do  in  such  matters  is  the  king,  or  the  ministers 
whom  he  may  have  delegated  to  act  for  him  and  in  his 
name. 

It  is  usual,  of  course,  for  the  crown,  in  this  as  in  other 
cases,  to  act  through  its  representatives  ;  and  the  ques- 
tion has  arisen  in  how  far  the  principals  to  a  treaty 
are  to  be  held  bound  by  the  agreements  entered  into  b^ 
the  regularly  authorised  negotiators.  The  difficulty  is 
this.  The  instructions  given  to  the  actual  negotiator  by 
his  principal,  as  to  what  he  shall  accept  or  concede,  are 
necessarily  secret,  at  least  in  part,  for  obvious  reasons: 
it  is  impossible  therefore  to  know  whether  on  any  par- 
ticular point  he  has  exceeded  his  authority  or  not ;  and  it 
would  be  always  in  the  power  of  a  government  to  allege 
that  he  had  done  so,  if  for  any  reason  it  desired  to  escape 
from  the  engagements  he  may  have  made  in  its  name. 
If  such  a  plea  were  well  founded,  it  would  seem  to  be  a 
reasonable  one ;  and  it  could  hardly  be  proved  not  to  be 
founded  in  fact,  in  any  case  in  which  it  was  urged.  It 
would  appear  therefore  to  be  either  useless  or  unfair  to 
hold  the  negotiator's  signature  to  be  the  real  conclusion  of 
the  treaty ;  useless,  if  the  plea  that  he  had  exceeded  his 
powers  were  to  be  allowed  to  be  afterwards  ursed  in 
abatement  of  the  stipulations  he  had  made ;  unfair,  if 
such  plea  were  not  to  be  permitted.  Accordingly,  not- 
withstanding some  writers  on  the  law  of  nations  (De 
Martens  for  example)  have  contended  that  a  treaty  is, 
strictly  speaking,  valid  and  binding  from  the  moment  of 
its  being  signed,  that  is  not  the  doctrine  generally  main- 
tained; and  at  any  rate  the  practice  now  completely 
established  and  always  adhered  to  is  for  ratifications  of  the 
treaty  to  be  exchanged  between  the  contracting  parties 
before  it  comes  into  operation.  And  there  are  many 
instances  of  states  declining  to  ratify  or  to  act  upon 
treaties  wliich  have  l)cen  signed  by  their  accredited  re- 
presentatives. 


But  even  after  a  treaty  has  been  ratified,  it  is  really 
binding  only  so  long  as  the  contracting  parties  choose  to 
adhere  to  it.  It  is  j^ain  that  this  must  be  so,  from  there 
being  no  superior  authority  which  can  enforce  the  observ- 
ance of  its  engagements  by  any  of  the  parties.  Various 
contrivances  indeed  have  been  resorted  to  in  different  ages 
with  the  view  of  strengthening  the  moral  bond  constituted 
between  independent  politicalsocieties  by  a  treaty:  not  to 
speak  of  oaths  imposed  with  all  possible  solemnity,  the  invo- 
cation of  the  censures  of  the  church,  and  other  religious  or 
ecclesiastical  appliances ;  formerly  sometimes  pledges  were 
deposited,  and  forfeits  established ;  sometimes  inmviduals 
were  named  as  ^arantees  or  conservators  of  the  treaty,  who, 
in  case  of  its  being  violated  by  (heir  own  sovereign  or  feudal 
superior,  were  thereby  absolved  from  their  allegiance  and 
placed  under  an  obligation  to  assist  with  all  their  means 
the  party  seeking  redress  against  him :  down  to  a  later 
date  nostages  were  often  given,  a  practice  that  is  not  yet 
gone  (}uite  out  of  use ;  and  in  the  present  day  it  is  not  un- 
usual m  a  treaty  between  two  powers  to  name  some  other 
state  or  states  as  having  undertaken  to  guarantee  its  ob- 
servance. But  no  such  precautions  that  can  be  taken  are 
found  to  have  really  much  effect  ;^  the  maintenance  of  a 
treaty  will.always  pnncipally  depend  upon  the  interests  or 
the  inclinations  of  the  parties  to  it.  If  the  parties  should 
quarrel  and  go  to  war,  the  existence  of  the  treaty  will  give 
no  rights  or  advantages  to  either  of  them  in  tne  contest 
which  it  would  not  have  enjoyed  although  there  had  been 
no  treaty.  The  occurrence  of  actual  hostilities,  we  may 
here  remark,  between  countries  that  have  been  connected 
by  treaties  of  alliance  or  commerce,  or  of  whatever  sort, 
is  held  to  annul  all  such  previously  subsisting  arrange- 
ments ;  and  they  must  be  formally  entered  into  anew,  after 
the  peace,  if  it  oe  desired  that  they  should  come  again  into 
operation. 

It  is  not  however  to  be  supposed,  from  what  has  been 
said,  that  nations  will  not  ordinarily  feel  themselves  to  be 
in  some  degree  restrained  even  by  the  moral  obligations 
which  a  treaty  implies,  although  there  be  no  supenor  au- 
thority that  can  enforce  their  observance.  A  government 
woula  at  least  suffer  in  that  not  unimportant  element  of 
strength,  its  character,  by  lightly  casting  off  the  bond  of 
a  treaty  into  which  it  had  solemnly  entered.  It  has  been 
customary  accordingly  in  all  such  cases  for  explanations  to 
be  put  forward  by  which  it  is  attempted  to  be  made  to  ap- 
pear either  that  it^is  the  other  party  which  has  reaJIy  vio- 
lated its  engagements,  or  that  the  abandonment  of  the 
treaty  has  been  unavoidable,  or  otherwise  justified  by  cir- 
cumstances. Such  apologies,  having  any  plausibility,  are 
not  always  to  be  found  when  they  are  wanted  without 
some  trouble ;  and  this  difficulty  may  in  some  cases  sus- 
tain a  treaty  for  a  time  against  a  pretty  strong  disposition 
to  ^et  rid  of  it.  Still  it  is  always  possible  for  a  country 
which  desires  to  break  with  another  to  find  some  pretence 
of  quarrel,  even  apart  from  any  of  the  engagements  which 
they  may  have  contracted  with  each  other.  Such  engage- 
ments therefore  are  for  the  most  part  only  to  be  depended 
upon  so  long  as  they  are  for  the  advantage  of  txie  one 
party  as  well  as  of  the  other.  Hence  the  best  and  most 
durable  treaty  is  always  that  which  is  the  fairest  and  the 
most  equal.  But  the  main  purpose  and  utility  of  a  treaty, 
aft^r  all,  is  not  that  it  may  secure  certain  advantages  to 
either  party,  but  that  it  makes  clear  and  fixes  those  rela- 
tions between  the  two  which  would  otherwise  remain  ob- 
scure, indeterminate,  and  subject  to  continual  misconcep- 
tion or  controversy.  It  will  be  found  that  all  human 
laws  and  enactments  which  have  any  considerable  sta- 
bility are,  in  so  far  at  least  as  they  relate  to  matters 
of  principle  as  distinguished  from  mere  expediency, 
rather  declaratory  than  anything  else :  they  establish 
certain  things,  but  these  things  for  the  most  part  have 
existed  in  another  way  before  they  were  so  established ; 
they  were  ideas  in  the  general  mind,  or  they  were  cus- 
toms imperfectly  observed,  and  growing  up  into  an  as- 
cendency, which  the  law  only  confirms  and  proclaims. 
But  the  advantages  of  this  proclamation,  whether  by  a  law 
or  by  a  treaty,  are  immense :  independently  altogether  of 
the  sanctions  by  which  the  law  or  the  treaty  may  be  en- 
forced, or  souglit  to  be  enforced,  the  effect  of  the  mere 
distinct  announcement  which  either  makes  is  to  substitute 
all  the  inestimable  conveniences  of  certainty  and  order,  in 
the  room  of  fluctuation,  doubt,  and  confusion. 

In  so  far  as  what  is  called  the  law  of  nations  is  positive 
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or  detennined,  and  not  mere  matter  of  argument  and  spe- 
culation, it  is,  with  the  exception  only  of  a  few  usages  of 
antient  origin,  to  be  all  found  in  the  treaties  subsisting  be- 
tween the  various  nations  of  Europe  and  the  states  founded 
by  European  colonies  in  North  and  South  America.  It  is 
remarked  by  the  Abb6  de  Mablv  (in  his  *  Principes  des 
N6gociations'),  that  from  the  decline  of  the  house  of 
Charlemagne  (in  the  ninth  century)  to  the  time  of  the 
expedition  of  Charles  VIII.  of  France  to  Naples  (in  the 
end  of  the  fifteenth),  the  several  nations  of  Europe  had 
scarcely  anv  political  relations  with  each  other.  But  at 
the  later  of  these  dates,  he  afterwards  observes,  Italy  was 
in  this  respefct  an  image  of  what  Europe  is  at  the  present 
day.  The  origin  and  history  however  of  the  political 
relations  among  the  states  of  Europe  may  be  sumciently 
understood  by  being  traced  from  the  termination  of  the 
Thirty  Years'  War,  at  the  peace  of  Westphalia  in  1648. 
We  subjoin  an  account  of  the  more  important  general 
treaties  which  have  been  concluded  since  tnat  date. 

1648.  Treaty  signed  by  the  Roman  Catholic  powers  at 
Miinster,  and  by  the  Protestants  at  Osnaburg,  24th  October ; 
and  also  treaty  signed  at  Osnaburg  on  the  same  day  between 
the  emperor  and  the  king  of  Sweden  ;  and  treaty  between 
Spain  and  the  United  P*rovinces,  signed  at  Miinster  on  the 
30th  of  January*  By  these  treaties  the  constitution  of  the 
Crermanic  empire  was  defined  and  settled  ;  the  territorial 
and  other  rights  and  privileges  of  the  several  electors  and 
princes  being  confirmed  to  them,  and  ecclesiastical  affairs 
being  regulated  on  the  basis  of  the  reli^ous  peace  of  1555, 
and  the  imperial  decree,  entitled  Uti  Possidetis,  of  1st 
January,  1624.  The  Upper  Palatinate  with  the  electoral 
dignity  being  conceded  to  the  duke  of  Bavaria,  an  eighth 
electorate  was  created  for  the  Count  Palatine.  The 
elector  of  Brandenburg  obtained  four  votes  at  the  diet, 
with  the  reversion  of  the  archbishopric  of  Magdeburg,  and 
the  bishoprics  of  Camin,  Halberstadt,  and  Minden,  all 
which  ecclesiastical  benefices  were  secularized.  To  Sweden 
were  assigned  three  votes,  with  Upper  Pomerania,  Stettin, 
the  isle  of  Riigen,  Weimar,  ana  the  secularized  arch- 
bishopric of  Bremen  and  bishopric  of  Verdun.  To  France 
was  made  over  the  sovereignty  of  Alsace,  and  of  the  three 
bishoprics  of  Metz,  Toul,  and  Verdun.  And  the  republics 
of  Switzerland  and  of  the  Seven  United  Provinces  of  Hol- 
land were  acknowledged  as  Independent  states.  This 
peace  however  did  not  terminate  the  war  between  France 
and  Spain. 

1659.  Treaty  of  the  P3rrenee8,  sijped  between  France 
and  Spain,  7th  November,  in  the  isle  of  Faisans.  The 
counties  of  Roussilloa  and  Confians  were  ceded  to  France, 
and  also  several  cities  in  Flanders,  Hainault,  and  Luxem- 
boure,  togjether  with  the  greater  part  of  Artois ;  of  all 
which  territories  it  was  in  possession  at  the  time  of  the 
peace.  Spain  also  renouncea  its  pretensions  to  Alsace  and 
other  territories  ceded  by  the  treaty  of  Miinster.  The 
duchy  of  Bar  and  the  county  of  Clermont  were  incor- 
porated with  France.  The  duchy  of  Lorraine,  shorn  of 
Bar  and  some  other  territories,  was  re-established ;  as  were 
also  those  of  Savoy,  Modena,  and  Mantua ;  Juliers  was 
restored  to  the  elector-palatine ;  and  France  resigned  all 
its  conquests  in  Catalonia  and  in  Italy.  It  was  agreed  that 
the  Infanta  Maria  Theresa  of  Spain  should  many  Louis 
XIV.  of  France,  resigning  for  herself  and  her  descendants 
all  right  of  succession  to  the  throne  of  Spain. 

1678-9.  Treaties  of  Nimeguen :  between  France  and  the 
United  Provinces,  signed  10th  August;  between  France 
and  Spain,  signed  17th  September ;  and  between  the  em- 
peror and  France,  signed  5th  February,  1679.  By  these 
treaties  France  restored  the  city  of  Maastricht  to  the  Dutch, 
the  garrison  of  Philipsburg  to  the  emperor,  and  to  Spain 
Charleroi,  Courtrai,  the  duchy  of  Limbourg,  the  country  of 
Outre-Meuse,  and  other  towns  and  districts  of  which  it  had 
obtained  possession.  Spain  ^ve  up  to  France  Franche 
Comt6,  together  with  Valenciennes,  Cambray,  and  other 
towns  in  the  Low  Countries.  The  treaty  of  Westphalia  was 
confirmed ;  the  town  of  Freiburg  was  ceded  to  France  by 
the  emperor;  and  Nanci,  which  had  belonged  to  the  duchy 
of  Lorraine,  was  also  left  in  the  hands  of  France,  which,  in 
fact,  retamed  for  the  present  possession  of  the  entire 
duchy. 

1697.  Treaties  of  Ryswick :  concluded  by  France  with 
Holland,  with  Spain,  and  with  Great  Britain,  20th  Septem- 
ber ;  and  with  Germany,  30th  October.  The  arrangements 
made  with  Holland  and  the  emperor  by*  the  treaties  of 


Westphalia  and  Nimeguen  was  generally  confirmed. 
Strassburg,  with  its  dependencies,  was  formally  ceded  by  the 
emperor  to  France ;  which,  on  the  other  hand,  resigned 
the  other  acquisitions  from  the  emperor's  territories  it  had 
made  during  the  war  beyond  the  bounds  of  Alsace,  and 
also  the  cities  of  Friburg,  Brisach,  and  Philipsburg,  and 
consented  to  re-establish  the  duchy  of  Lorraine.  Holland 
restored  Pondicherry  to  France,  and  received  back  all  the 
places  France  had  taken  from  it  during  the  war.  To  Spain 
France  restored  all  its  conquests  both  in  Catalonia  ano^the 
Low  Countries,  including  Luxembourg,  Charleroi,  Courtrai, 
&c.,  with  the  exception  of  about  eighty  villages,  &c., 
which  it  retained  as  being  dependencies  of  Charlemont, 
Maubeuge,  and  other  places  which  it  continued  to  hold 
under  preceding  treaties.  All  conquests  made  during  the 
war  by  France  and  Great  Britain  were  mutually  restored ; 
and  France  acknowledged  William  III,,  and  engaged  not  to 
furnish  any  succours  to  James  II.  By  a  treaty  previously 
concluded  with  the  duke  of  Savoy  (at  Turin,  ^m  August, 
1696)  France  granted  to  that  prince  the  fortress  of  Pignerol, 
and  the  privilege  of  royal  honours  for  his  ambassadors. 

1713.  Treaties  of  Utrecht ;  concluded  by  France  with 
Great  Britain,  with  Portugal,  with  Prussia,  with  Holland, 
and  with  the  duke  of  Savoy,  11th  April ;  by  Great  Britain 
with  Spain,  13th  July;  and  by  Spain  with  the  duke  of 
Savoy,  13th  August.  France  acknowledged  Queen  Anne 
as  queen  of  Great  Britain,  ^aranteed  the  succession  of  the 
House  of  Hanover,  and  withdrew  its  protection  from  the 
Pretender ;  restored  Newfoundland  and  Hudson's  Bay,  and 
ceded  Nova  Scotia  and  St.  Kitt's  to  Great  Britain  ;  agreed 
to  demolish  the  fortifications  of  Dunkirk;  and  engaged 
that  the  crowns  of  France  and  Spain  should  never  be 
united  in  the  same  person.  France  consented  that  both 
banks  of  the  river  Amazons  should  be  held  to  belong 
to  Portugal ;  it  being  agreed  that  there  should  be  no  com- 
merce between  the  inhabitants  at  the  mouth  of  that  river 
and  the  Portuguese  at  Cayenne.  To  Prussia  France  ceded 
Spanish  Guelders,  with  the  district  of  Kessel,  Prussia 
renouncing  all  claims  to  the  principality  of  Orange.  Prance 
also  acknowledged  the  regal  title  of  the  king  of  Prussia, 
which  had  been  assumed  by  Frederic  I.  in  1701.  As  funda- 
mental articles  it  was  stipulated, — 1,  That  the  kingdoms  of 
France  and  Spain  should  never  be  united  under  the  same 
head ;  2,  That  no  part  of  the  Spanish  Netherlands  should 
ever  be  ceded  or  transferred  to  Prance,  or  to  any  prince  or 
princess  of  French  extraction.  To  carry  out  these  prin- 
ciples it  was  arranged  that  Philip  of  Aryou  (grandson  of 
Louis  XIV.  of  France),  being  recognised  as  Philip  V.  of 
Spain,  should  renounce  all  right  to  the  crown  of  France  ; 
that,  failing  his  descendants,  the  crown  of  Spain  should  go 
to  the  family  of  the  duke  of  Savoy,  now  recognised  as  king 
of  Sicily;  and  that  the  Spanish  Netheriands,  along  with 
Menin,  Toumay,  and  other  towns  of  the  French  Nether- 
lands ceded  by  France,  being  designed  to  serve  as  a  barrier 
for  the  United  Provinces  against  that  country,  should  be 
made  over  to  the  emperor  and  the  House  of  Austria, 
remaining  as  a  deposit  in  the  hands  of  the  states-general 
till  the  emperor  should  become  a  party  to  the  peace;  as 
he  did  soon  after  by  the  treaty  of  Baden,  signed  7th  Sep- 
tember, 1714.  The  electors  of  Cologne  and  Bavaria,  which 
had  been  put  to  the  ban  of  the  empire,  were  re-established ; 
but  Sardinia,  which  had  been  assigned  at  Utrecht  to  the 
elector  of  Bavaria,  was  allowed  by  the  treaty  of  Baden  to 
remain  in  the  possession  of  the  emperor ;  to  whom  were 
also  assigned  ,(by  the  arrangements  made  at  Utrecht)  the 
kingdom  of  Naples,  the  ports  of  Tuscany,  and  the  duchy 
of  Milan,  and  (by  those  made  at  Baden)  the  towns  of 
Brisach  and  Friburg  in  Brisgaw.  The  city  of  Rheinberg 
was  restored  by  Prussia  to  the  elector  of  Cologne.  Nice 
and  the  other  conquests  made  during  the  war  were  restored 
to  Savoy  by  France ;  and  it  was  agreed  that  the  boundary 
between  the  two  countries  should  be  the  summit  of  the 
Alps.  Gibraltar  and  Minorca,  which  had  been  conquered 
by  England  during  the  war,  were  formally  ceded  by  Spain ; 
which  also  granted  to  England  for  thirty  years  the  privi- 
lege of  supplying  the  Spanish  American  colonies  with 
negroes.  [Assibntc]  A  treaty  of  navigation  and  com- 
merce between  Great  Britain  and  France,  which  was  con- 
cluded and  signed  at  the  same  time  with  the  treaty  of 
peace  and  friendship,  was  prevented  from  taking  effect  by 
the  refusal  of  the  Bntish  parliament  to  assent  to  a  legisla- 
tive measure,  upon  the  passing  of  which  its  onlv  material 
provisions  (those  .establishing  a  complete  equality  of  cus- 
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toma  and  duties,  and  reciprocity  of  commercial  privileges 
in  all  respects,  between  the  two  countries)  had  been  made 
conditional. 

1718.  Treaty  of  the  Quadruple  Alliance  :  signed  at 
London,  23rd  August,  between  France,  the  emperor,  Great 
Britain,  and  Holland ;  acceded  to  by  the  duke  of  Savoy, 
10th  November ;  and  by  the  king  of  Spain,  26th  January, 
1720.  The  object  of  this  treaty  was  to  compel  the  assent 
of  the  king  of  Spain  to  the  arrangements  made  at  the  peace 
of  Utrecht,  which  had  left  Philip  V.  and  the  emperor  still 
unreconciled  upon  the  question  of  the  Spanish  succession. 
The  emperor  now  renounced  all  claim  to  the  crown  of 
Spain  ;  granted  to  Don  Carlos  (Philip's  eldest  son  by  his 
second  marriage)  the  reversion  of  the  grand-duchy  of  Tus- 
cany, and  of  the  duchies  of  Parma  and  Placentia,  to  be 
held  as  fiefs-male  of  the  empire,  after  the  failure  of  the 
male  issue  of  the  Famese  and  Medici  families,  in  whose 
possession  they  then  were;  and  ceded  Sardinia  and  the 
regal  title  to  the  duke  of  Savoy :  Philip  of  Spain  renounced 
his  claims  to  the  Low  Countries  and  to  the  possessions  of 
the  emperor  in  Italy ;  and  both  he  and  the  duke  of  Savoy 
renounced,  in  favour  of  the  emperor,  their  rights  to  Sicily, 
which  Spain  had  recently  conquered  from  Savoy. 

1738.  Definitive  Treaty  of  Vienna :  concluded  between 
Fiance  and  the  emperor,  8th  November ;  and  Assented  to 
by  the  king  of  Sardinia,  3rd  February,  1739,  and  by  the 
kings  of  Spain  and  of  the  Two  Sicilies,  I2th  April.  The 
elector  of  Saxony  was  acknowledged  king  of  Poland  by 
the  title  of  Augustus  III. ;  his  rival  Stanislaus  (the  father- 
in-law  of  Louis  XV.  of  fVance)  resigning  his  rights,  with 
the  exception  only  of  the  regal  title,  and  receiving  in 
exchange  the  duchies  of  Lorraine  and  Bar  (to  be  dnited 
however  to  France  on  his  death,  which  they  accordingly 
were  in  1766).  The  grand-duchy  of  Tuscany,  whose  last 
sovereign  of  the  house  of  Medici  had  died  in  1737,  was 
given  to  the  duke  of  Lorraine.  The  kingdom  of  the  Two 
Sicilies  with  the  poi-ts  of  Tuscany,  was  guaranteed  to  its 
actual  possessor,  the  king  of  Spain's  son,  Don  Carlos,  who 
on  his  part  both  renounced  his  right  to  Tuscany,  and  ceded 
to  the  emperor  the  duchies  of  Parma  and  Placentia.  The 
emperor  luso  recovered  all  the  places  that  had  been  taken 
from  him  in  the  provinces  of  Milan  and  Mantua ;  except 
only  the  districts  of  Novara  and  Tortona,  which,  together 
with  Campo  Maggiore  and  some  other  fiefs,  he  ceded  to  the 
king  of  Sardinia.  Finally,  France  guaranteed  the  decree, 
or  Pragmatic  Sanction,  published  by  the  emperor  Charles 
VI.  in  1713,  by  which  he  declared  that,  in  default  of  issue 
male  of  his  own  body,  all  the  Austrian  dominions  should 
descend  to  his  daughter  Maria  Theresa,  who  had  married 
Francis,  formerly  duke  of  Lorraine,  now  grand-duke  of 
Tuscany. 

1748.  Treaty  of  Aix-la-Chapelle,  signed  by  France, 
England,  and  Holland,  18th  October;  the  preliminaries 
having  been  previously  acceded  to  by  the  queen  of  Hun- 
gary (Maria  Theresa,  whose  husband  was  now  emperor, 
with  the  title  of  Francis  I.),  by  the  king  of  Sardinia,  the 
duke  of  Modena,  the  king  of  Spain,  and  the  republic  of 
Genoa.  All  the  preceding  treaties,  from  that  of  West- 
phalia inclusive,  were  renewed,  and  generally  confirmed ; 
and  all  the  conquests  made  during  the  war,  which  had  begun 
in  1741,  were  mutually  restored.  Thus,  France  restored  the 
Low  Countries  to  the  House  of  Austria  ;  Bergen-OMOom 
and  Maastricht  to  Holland ;  Savoy  and  Nice  to  the  king  of 
Sardinia ;  and  England  restored  Cape  Breton  to  France. 
The  duke  of  Modena  and  the  Genoese  also  recovered  all 
the  territories  they  had  enjoyed  before  the  war.  Silesia 
and  Glatz  were  guaranteed  to  the  king  of  Prus»a ;  the 
Pragmatic  Sanction  of  1713  to  the  empress  queen  of  Hun- 
gary; and  the  Hanoverian  succession  to  the  king  of 
England,  in  favour  of  whom  the  king  of  France  also 
engaged  to  expel  the  Pretender  from  his  dominions.  With 
regard  to  the  fortifications  of  Dunkirk,  it  was  stipulated 
that  those  on  the  land  side  should  remain  as  they  were,  but 
that  those  on  the  sea  side  should  be  destroyed.  And  the 
Assiento  was  renewed  to  England  for  four  years,  in  con- 
sideration of  Uie  previous  contract  having  been  interrupted 
for  that  space  of  time  by  the  war.  finally,  the  duchies  of 
Parma,  Placentia,  and  Guastalla  were  ceded  to  Don  Philip 
(the  youneer  brother  of  Don  Carlos,  king  of  the  Two  Sici- 
lies), who  had  married  the  daughter  of  Louis  XV.  of  France ; 
but  it  was  declared  that  Parma  and  Guastalla  should  revert 
to  the  house  of  Austria,  and  Placentia  to  the  king  of  Sar- 
dinia, in  case  either  of  the  failure  of  the  male  descendants 


of  Don  Philip,  or  of  his  brother  Don  Carlos  succeeding  to 
the  throne  of  Spain,  on  which  it  was  assumed  that  Don 
Philip  would  become  king  of  the  Two  Sicilies.  But  as  the 
treaty  of  Vienna  had  secured  the  latter  kingdom  to  Don 
Carlos  and  his  posterity  without  any  reservation,  that 
sovereign  refused  to  accede  to  the  present  arrangement ; 
and  in  point  of  fact,  when  he  succeeded  to  the  throne  of 
Spain  in  1759,  he  bestowed  the  kingdom  of  the  Two  Sici- 
lies on  his  third  son  Ferdinand,  who  accordingly  reigned 
till  his  death  in  1808  as  Ferdinand  IV. 

1763.  Treaty  of  Paris,  signed  by  France,  Great  Britain, 
Spain,  and  Portugal,  10th  February.  England  retained 
most  of  the  conquests  she  had  made  from  France  during 
the  war ;  includii^  the  factories  on  the  Senegal,  the  islands 
of  Grenada,  the  Grenadines,  St.  Vincent,  Dominica,  and 
Tobago,  Cape  Breton,  with  the  islands  and  coasts  of  the 
gulf  and  river  of  St.  Lawrence,  and  all  Canada.  The  islands 
of  Martiniaue,  Guadaloupe,  Mariegalante,  Desirada,  and  St. 
Lucia,  in  tne  West  Indies,  and  mat  of  Goree  in  Africa, 
were  given  back  to  France ;  as  were  also  the  forts  and 
factories  she  had  formerly  possessed  in  the  East  Indies, 
under  the  restriction  however  that  she  should  keep  up  no 
military  force  in  Bengal.  And  permission  was  given  to 
her  to  fish  on  a  part  of  the  coasts  of  Newfoundland,  and  to 
occupy,  but  not  to  fortify,  the  islands  of  St.  Pierre  and 
Miguelon.  The  Mississippi  was  fixed  as  the  boundary 
between  the  other  possessions  of  the  two  nations  in  North 
America,  everything  on  the  left  bank  of  that  river  being 
given  up  to  England,  with  the  exception  only  of  the  city 
of  New  Orleans.  In  Europe,  France  restored  to  England 
the  island  of  Minorca,  and  also  to  the  English  king  and 
his  allies  whatever  conquests  she  had  made  in  their  Grerman 
dominions.  In  return  she  received  back  Belleisle  from 
England*;  and  with  regard  to  Dunkirk  it  was  agreed  that 
the  fortific&tions  should  be  kept  in  the  state  appointed  by 
the  treaty  of  Aix-la^Chapelle.  To  Spain  England  restored 
the  island  of  Cuba ;  Spain  in  return  ceding  to  England 
Florida,  with  the  fort  of  St.  Augustine  and  the  bay  of 
Pensacola,  as  well  as  whatever  Spain  possessed  on  the 
continent  of  North  America  to  the  east  or  south-east  of  the 
Mississippi,  and  also  the  right  of  cutting  logwood  in  the 
Bay  of  Honduras.  Whatever  had  been  taken  by  Spain 
from  Portugal,  both  in  Europe  and  in  America,  was  re- 
stored. By  the  treaty  of  Hubertsburg,  concluded  between 
the  empress  and  Prussia,  on  the  15th  of  the  same  month, 
the  empress  surrendered  to  Prussia  the  province  of  Glatz 
and  the  fortresses  of  Wesel  and  Gueldres ;  and  by  another 
treaty  concluded  the  same  day  between  the  king  of  Prussia 
and  the  elector  of  Saxony  (Frederic  Augustus  HI.,  king  of 
Poland)  the  former  restored  all  the  territories  he  had  taken 
from  the  latter.  Finally,  by  a  convention  concluded  at 
Paris  on  the  10th  of  June  in  &e  same  year  between  France, 
Spain,  and  the  king  of  Sardinia,  it  was  agreed  that  the 
king  of  Sardinia  should  waive  his  right  of  reversion  under 
the  treaty  of  Aix-la-Chapelle  to  the  duchy  of  Placentia  on 
being  secured  by  France  in  the  same  amount  of  annual 
revenue  which  he  would  have  derived  from  the  duchy. 

1783.  Treaties  of  Versailles :  concluded  by  Great  Britain 
with  America,  with  France,  and  with  Spain,  3rd  Septem- 
ber. The  independence  of  the  United  States  of  America 
was  acknowledged  by  England ;  and  it  was  agreed  that 
the  boundaries  of  the  United  States  should  extend  from 
the  north-west  angle  of  Nova  Scotia  (apparently  intended  to 
mean  *  that  angle  which  is  formed  by  a  line  drawn  due  north 
from  the  source  of  St.  Croix  river  to  the  Highlands ')  along 
the  said  Highlands,  which  divide  the  rivers  emptying  them- 
selves into  the  St.  Lawrence  from  those  falling  into  the  At- 
lantic, to  the  north-westernmost  head  of  the  Connecticut 
river,  thence  down  the  middle  of  that  river  as  far  as  to  N.  lat. 
46",  thence  by  a  line  due  west  to  the  river  Iroquois  or  Catara- 

2uy,  thence  along  the  middle  of  the  said  river  into  Lake 
Ontario,  through  the  middle  of  that  lake,  along  the  water 
communication  with  Lake  Erie,  through  the  middle  of 
that  lake,  along  the  water  communication  thence  into 
Lake  Huron,  through  the  middle  of  that  lake,  along  the 
water  communication  to  Lake  Superior,  through  Lake 
Superior,  northward  of  the  isles  Royal  and  Phelipeaux,  to 
the  l!iOng  Lake,  through  the  middle  of  that  lake,  along  the 
water  communication  to  the  Lake  of  the  Woods,  through 
that  lidce  to  its  most  north-western  point,  thence  due  west 
to  the  river  Mississippi,  thence  along  the  middle  of  the 
said  river  to  what  is  by  another  extraordinary  and  incom- 
prehensible form  of  expression  called* the  northernmost 
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part  of  the  3lst  degree  of  N.  lat.,' thence  *90ulh  by  aline 
to  be  drawn  due  easf  (such  are  the  terms)  to  the  middle 
of  the  river  Apalachicola  or  Catahouche,  alon^  the  middle 
of  that  river  to  its  junction  with  the  Flint  River,  thence 
straight  to  the  head  of  St.  Mary's  River,  thence  along  the 
middle  of  that  river  to  the  Atlantic  Oc^an,  and  finally  from 
the  mouth  of  the  river  St.  Croix  in  the  Bay  of  Fundy,  along 
that  river  to  its  source,  and  thence  directly  north  to  the  afore- 
said Highlands,  comprehending  likewise  all  islands  within 
twenty  leagues  of  the  coast  of  Uie  United  States,  and  lying 
between  lines  drawn  due  east  from  the  points  where  the 
boundary-line  thus  described  touches  the  Bay  of  Fundy 
and  the  Atlantic  Ocean.  The  navigation  of  the  river 
Mississipipi,  from  its  source  to  the  ocean,  was  left  free  to 
both  nations ;  and  the  rieht  of  fishing  on  the  banks  of 
Newfoundland  was  conceded,  under  certain  restrictions,  to 
the  Americans.  With  France  all  former  ti-eaties  were 
renewed,  except  in  so  Heut  as  altered  by  the  present.  Eng- 
land restored  or  resigned  the  islands  of  St.  Pierre  and 
IVIiguelon,  St.  Lucie  and  Tobago,  Goree,  and  the  forts  and 
factories  on  the  Senegal,  the  French  establishments  in  Ben- 
gal, and  at  Pondicherry,  Mahe,  and  Surat ;  and  recovei*ed 
from  France  in  return  the  islands  of  Grenada  and  its  de- 
pendencies, St.  Vincent,  Dominica,  St.  Christopher,  Nevis, 
and  Montserrat.  All  the  regulations  of  former  treaties 
with  regard  to  the  fortifications  of  Dunkirk  were  abrogated. 
All  the  conquests  made  from  one  another  during  the  war 
by  Spain  and  England  were  mutually  restored;  Spain 
nving  back  to  England  the  islands  of  Providence  and 
Bahama,  and  England  ceding  to  Spain  Minorca  and  East 
Florida :  retaining,  however,  the  right  of  cutting  logwood 
in  the  Say  of  Honduras.  By  a  fourth  treaty,  concluded 
between  England  and  Holland,  at  Pans,  20th  May,  1784, 
all  conquests  between  these  two  powers  were  mutually 
restored ;  and  Holland  ceded  the  town  of  Negapatnam  with 
its  dependencies. 

1802.  Treaty  of  Amiens :  between  England  on  the  one 
part,  and  France,  Spain,  and  Holland  on  the  other,  signed  in 
French  the  25th,  Eni^lish  the  27th  March.  England  restored 
to  France  and  her  allies  all  the  conquests  she  had  made 
from  them  durinj^  the  war,  except  only  the  island  of  Trinidad 
taken  from  Spain,  and  the  Dutch  possessions  in  Ceylon. 
The  Republic  of  the  Seven  Ionian  Islands  (formerlv  be- 
longing to  Venice)  was  recognised  by  France.  Egypt 
was  restored  to  the' Porte.  fYance  engaged  to  evacuate 
the  kin£[dom  of  Naples  and  the  States  of  the  Church ;  and 
England  to  evacuate  Porto  Feiraio,  and  whatever  other  ports 
and  islands  she  occupied  in  the  Mediterranean  and  the 
Adriatic.  It  was  stipulated  that  Malta  should  be  surren- 
dered bv  England  to  the  Knights  of  St.  John  of  Jerusa- 
lem, to  be  held  by  them  under  the  protection  and  gua- 
rantee of  France,  Great  Britain,  Austna,  Spain,  Russia,  and 
Prussia ;  but  Russia  and  Prussia  having  declined  to  under- 
tsJce  thid  guarantee,  England  refused  to  perform  this  arti- 
cle of  ^e  treaty.  Her  refusal  eventually  led  to  the  re- 
commencement of  the  war. 

1814.  Treaties  of  Paris,  si^ed  30th  May,  between  France 
on  tl^e  one  part,  and  Austria,  Russia,  Great  Britain,  and 
Prussia  on  the  other.  The  limits  of  the  kingdom  of  France 
were  declared  to  be  the  same  as  they  stood  on  the  1st  of 
January,  1792,  with  the  addition  of  Avignon  and  Vinaissin, 
and  also  certain  augmentations  on  the  north  side.  The 
navigation  of  the  Rhine  was  declared  to  be  free.  It  was 
agreed  that  Holland  should  be  placed  under  the  sovereignty 
m  the  House  of  Orange,  and  should  receive  an  increase  of 
territory ;  that  the  states  of  Germany  should  be  indepen- 
dent, and  united  in  a  federation ;  that  Switzerland  should 
continue  independent ;  that  Italy,  with  the  exception  of 
the  portions  of  it  which  were  to  be  restored  to  the  domi- 
nion of  Austria,  should  consist  of  sovereign  states ;  that 
Malta  and  its  dependencies  should  belong  to  Great  Britain ; 
that  Great  Britain  should  restore  to  France  all  the  colonies, 
fisheries,  factories,  and  establishments  of  every  kind  which 
France  possessed  on  the  1st  of  January,  1792,  in  the  seas 
and  on  the  continents  of  America,  Anica,  and  Asia,  with 
the  exception  of  the  islands  of  Tobago  and  St.  Lucia,  and 
the  Isle  of  France  and  its  dependencies ;  and  that  France 
should  cede  to  Spain  the  French  portion  of  the  island  of 
St.  Domingo,  and  receive  back  Ghiadaloupe  from  Sweden, 
and  French  Guiana  from  Portugal.  These  arrangements 
were  afterwards  assented  to  by  Spain,  Portu^,  and 
Sweden. 

1815.  Treaty  of  Vienna,  signed  9th  June,  between  Aus- 


tria, Spain,  France,  Great  Britain,  Portugal,  Prussia, 
Russia,  and  Sweden.  The  duchy  of  Wareaw,  with  the 
exception  of  certain  provinces  and  districts,  was  united, 
under  the  name  of  the  kingdom  of  Poland,  to  the  empire 
of  Russia ;  the  part  of  it  belonging  to  Prussia  was  consti- 
tuted into  the  grand-duchy  of  Posen ;  and  Cracow  was 
declared  a  free  city  under  the  protection  of  Russia,  Austria, 
and  Prussia.  A  portion  of  the  kingdom  of  Saxony  was 
made  over  to  PAissia,  under  the  name  of  the  ducny  of 
Saxony.  Prussia  also  recovered  the  city  of  Danzig,  and 
all  the  other  territories  she  had  possessed  at  the  com- 
mencement of  the  war,  except  the  grand-duchy  of  Pos- 
nania  (comprehended  in  the  restored  Kingdom  ot  Poland), 
the  district  of  Bialystock  (annexed  to  Hus^),  and  the 
principdities  of  Franconia  (retained  by  Bavaria).  It  was 
agreed  that  the  territories  hitherto  composing  the  electo- 
rate of  Brunswick-Liineburg  should  henceforth  constitute 
the  kingdom  of  Hanover,  which  should  also  include  the 
principality  of  East  Friesland,  and  certain  other  cessions 
made  by  Prussia ;  Hanover  giving  in  exchange  to  Prussia 
the  part  of  the  duchy  of  Lauenburg  on  the  nght  bank  of 
the  Elbe,  and  other  territories.  The  dukes  of  Holstein- 
Oldenburg,  of  Mecklenburg-Schwerin,  of  Mecklenburg- 
Strelitz,  and  of  Saxe-Weimar,  were  allowed  to  take  the 
title  of  grand-dukes.  Other  cessions  and  exchanges  w^ere 
also  maae,  and  various  relations  were  settled,  between 
Prussia  and  the  minor  German  principalities.  The  several 
sovereign  princes  and  free  cities  of  Germany  were  formed 
into  a  united  body  under  the  name  of  the  Germanic  Con- 
federation, with  a  diet  to  sit  at  Frankfort-on-the-Main, 
under  the  presidency  of  Austria.  The  former  United  Pro- 
vinces of  tne  Netherlands,  with  the  Belgic  provinces  and 
certain  other  territories,  were  formed  into  a  kingdom, 
under  the  sovereignty  of  the  prince  of  Orange-Nassau,  to 
be  called  the  kingdom  of  the  Netherlands ;  and  the  greater 

Sart  of  the  duchy  of  Luxemburg,  now  erected  into  a  grand- 
uchy,  was  also  ceded  to  the  king  of  the  Netherlanck,  and 
constituted  one  of  the  states  of  the  Germanic  Confedera- 
tion. On  the  other  hand  the  king  of  the  Netherlands 
ceded  to  Prussia  all  the  hereditary  territories  of  the  house 
of  Nassau-Orange  in  Germany.  The  integrity  and  inde- 
pendence of  the  Swiss  Confederation  was  reco^ised ;  and 
the  VaJais,  the  territory  of  Greneva,  and  the  principality  of 
Neufchfitel  were  added  as  three  new  cantonb  to  the  nine- 
teen previously  existing.  The  limits  of  the  territories  of 
the  kiiig  of  Sardinia  were  fixed  generally  as  they  had  stood 
on  the  1st  of  January,  1792,  with  the  addition  of  the  terri- 
tory formerly  composing  the  republic  of  Genoa,  which  was 
now  converted  into  a  dukedom.  The  emperor  of  Austria 
was  recognised  as  legitimate  sovereign  of  Istria,  Dalmatia, 
Venice,  uie  islands  neretofore  belonging  to  the  Venetians 
in  the  Adriatic,  the  duchies  of  Milan  and  Mantua,  the 
Tyrol,  Friuli,  Trieste,  Camiola,  Upper  Carinthia,  &c. ;  and 
also  of  the  Valteline,  Bormio,  Chiavenna,  and  the  territo- 
ries formerly  constituting  the  republic  of  Ragusa.  The 
duchy  of  Mddena  was  re-established ;  the  duchies  of  Parma, 
Placentia,  and  Guastalla  were  conferred  upon  her  majesty 
the  empress  Maria  Louito  (wife  of  Napoleon) ;  and  the 
grand-duchy  of  Tuscanjr  was  restored  to  the  archduke  Fer- 
dinand of  Austria  and  his  heirs  (to  whom  it  had  belon^d 
before  the  treaty  of  Lundville,  in  1801).  The  principality 
of  Lucca  was  erected  into  a  duchy,  and  bestowed  in  full 
sovereignty  upon  the  infanta  Maria  Luisa  (of  Spain)  and 
her  male  descendants.  The  Marches  (or  Marca  di  Ancona), 
the  duchy  of  Benevento,  and  the  principality  of  Ponte- 
Corvo  were  restored  to  the  holy  see ;  as  were  also  the 
legations  of  Ravenna,  Bologna,  and  Ferrara,  so  far  as' it  lay 
on  the  right  bank  of  the  Po.  Ferdinand  FV.,  the  king  of 
the  Two  Sicilies,  was  re-established  in  the  possession  of 
Naples ;  and,  by  a  separate  treaty,  certain  regulations  were 
laid  down  for  the  free  navigation  c^  the  Rhine,  the  Neckar, 
the  Maine,  the  Moselle,  the  Maese,  and  the  Schelde.  The 
arrangements  thus  made  at  the  confess  of  Vienna  form 
the  last  general  settlement  of  the  affairs  of  Europe. 

For  a  complete  account  of  Uie  printed  collections  of 
treaties,  the  reader  is  referred  to  the  *  Disconrs  Pr^liminaire 
sur  les  diff^rens  Recueils  de  Traits  publics  jusqu*  4  ce 
jour '  (pp.  3-73),  in  the  first  volume  of  the  «  Supplement 
au  Recueils  des  Principaux  Trait^'  &o.,  by  De  Martens, 
8vo.,  Gottingen,  1802.  All  preceding  general  collections 
are  superseded  by  the  great  work  of  du  Mont  and  Rousset* 
entitled  *  Corps  Univereel  Diplomatique  du  Droit  desG^ns, 
contenant  un  Recueil  des  Traits  d'alliance,  de  paix,  do 
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trgve,  de  neutrality,  de  commerce,  d'dchange,  de  protec- 
tion, et  de  garantie,  de  toutes  les  Conventions,  &c 

depuis  le  regne  de  rEmpereur  Charlemagne  jusques  k  pre- 
sent,' &c.,  Sec.  Of  thw  work,  the  first  four  volumes,  in 
folio  (often  bound  in  eight  parts),  edited  by  Jean  du  Mont, 
st^'hnj  himself  on  the  first  titlepa^e  *  Ecuier,  conseiller  et 
histonographe  de  Sa  Majesty  Imperiale  et  Catholique  ;*  on 
the  others,  *  Baron  de  Carels-Croon,'  appeared  at  Amster- 
dam and  the  Hague  in  1726.  Du  Mont  died  in  1727,  but 
left  prepared  for  the  press  tiie  manuscript  of  the  next  four 
volumes,  two  of  whicn  were  brought  out  in  1728,  the  other 
two  in  1731,  under  the  superintendence  of  Jean  Rousset. 
They  are  also  often  bound  in  eight  parts.  Of  these  eight 
volumes,  the  1st  contains  the  treaties,  &c.  from  a.d.  800 
to  1357 ;  the  2nd,  from  1359  to  1436 ;  the  3rd,  from  1436 
to  1500;  the  4th,  from  1501  to  1555;  the  5th,  from  1556 
to  1630 ;  the  6th,  from  1631  to  1666 ;  the  7th,  from  1607 
to  1700 ;  the  8th,  from  1701  to  1730.  The  eight  volumes 
were  followed  by  a  Supplement,  in  five  volumes,  which 
appeared  in  1739,  also  under  the  superintendence  of  Rous- 
set. Of  this  supplement,  the  first  volume  consists  of  what 
is  entitled  *  L*Histoire  des  Anciens  Traitfe,'  drawn  up  by 
Professor  Barbeyrac,  of  Groningen :  part  1st  (474  pp.), 
containing  the  treaties  from  b.c.  1496  to  the  commence- 
ment of  the  Christian  era ;  part  2nd  (387  ppO>  those  down 
to  A.D.  813.  Of  the  next  two  volumes  (each  consisting  of 
two  parts),  the  first  contains  the  treaties  omitted  in  the 
original  collection,  from  a.d.  315  to  1500 ;  the  second,  the 
omissions  from  1501  to  1730,  and  a  continuation  from  1731 
to  1738.  Finally,  there  are  two  volumes  entitled  •  Le  C6- 
r^monial  Diplomatimie '  (the  materials  of  which  were  col- 
lected in  part  by  au  Mont,  but  were  put  in  order  by 
Rousset),  PI).  781  and  860.  The  ceremonial  of  the  court  of 
Great  Britain  occupies  pp.  447-535  of  the  second  of  these. 
Thus  the  entire  work  consists  of  13  volumes,  or  26  parts. 

The  collection  of  Du  Mont  and  Rousset  has  been  completed 
and  brought  down  to  the  present  day  by  the  late  George 
Frederic  de  Martens,  professor  of  the  Law  of  Nature  and 
Nations  at  Gottingen,  and  his  successors,  in  their  work 
entitled  *  Recueil  de  Traites  d' Alliance,  &c.  des  Puissances 
et  Etats  de  TEurope,'  &c.  &c.,  the  first  volume  of  which, 
in  8vo.,  was  published  at  Grottingen  in  1790.  The  original 
work  coijaists  of  seven  volumes,  of  which  the  1st  (in  the 
2nd  edition,  1817)  contains  the  treaties  from  a.d.  1761 
to  1770;  the  2nd  (also  2nd  edition,  1817),  those  from 
1771  to  1779 ;  the  3rd  (2nd  edition,  1818),  those  from  1780 
to  1784;  the  4th  (2nd  edition,  1818),  those  from  1785  to 
1790 ;  the  5th  (2nd  edition,  1826,  revised  and  augmented 
by  the  Baron  Charles  de  Martens,  the  nephew  of  the  ori- 
^nal  compiler)  those  from  1791  to  1795,  with  those  omitted 
m  the  preceding  volumes;  the  6th  (1800)  contains  a  sup- 

?lement  from  1762,  with  a  continuation,  to  1797 ;  and  the 
th  (1801),  a  supplement  from  1764,  with  a  continuation, 
to  1801,  and  indexes  for  the  whole  work.  Then  follow 
four  volumes  entitled  *  Supplement  au  Recueil  des  Princi- 
paux  Trait&,  &c. ;  Pr6c6d6  de  Traitfe  du  XVIIIem*-  SiScle, 
qui  ne  se  trouvent  pas  dans  le  Corps  Diplomatique  de 
mM.  Dumont  et  Rousset,  et  autres  Recueils  G6n6raux  de 
Ti-ait^.'  Of  this  supplement,  volume  1  (published  in  1802) 
contains  the  treaties  from  1701  to  1749;  volume  2  (1802),' 
those  from  1751  to  1799,  with  indexes  for  the  two  volumes; 
volume  3  (1807),  those  from  1733  to  1804;  volume  4 
(1808),  those  from  1804  to  1807,  with  indexes  for  the  whole 
1 1  volumes.  fVom  this  point  the  work  proceeds  in  nine 
volumes  (divided  into  12  narts),  under  the  title  of  '  Nou- 
veau  Recueil  de  Traites,  &c.  depuis  1808,  jusqu'  k  present' 
(the  former  title  of  *  Suppl6ment,  tomes  5,  6,'  &c.  being 
also  preserved).  Of  the  *  Nouveau  Recueil,'  vol.  1  (pub- 
lished in  1817)  contains  the  treaties  from  1808  to  1814 ; 
vol.  2  (1818),  those  of  1814  and  1815;  vol.  3  (1818)  a 
supplement  from  1808,  with  a  continuation  to  1818,  and 
indexes  for  the  whole  14  volumes;  vol.  4  (1820),  a  sup- 
plement from  1808,  with  a  continuation  to  1819;  vol. 
5,  first  part  (by  the  Baron  Charles  de  Martens,  1820),  a 
supplement  from  1808,  with  a  continuation  to  1822 ;  vol. 
5,  second  part  (by  Frederic  Saalfeld,  1829),  a  supplement 
from  1815  to  1822;  vol.  6,  first  part  (liy  Saalfeld,  1828), 
the  treaties  of  •  1822  and  1823 ;  vol.  6,  second  part  (1828), 
those  from  1824  to  1826 ;  vol.  7,  first  part  (1829)  a  sup- 
plement from  1820,  and  a  continuation  to  1827 ;  vol.  7, 
second  part  (1830),  a  supplement  from  1824,  and  a  con- 
tinuation to  1828;  vol.  8  (1831),  a  supplement  from  1825, 
and  a  continuation  to  1830;  vol.  9  (1833),  a  supplement 
r.  C,  No.  1574. 


from  1827,  and  a  continuation  to  1831.  Then  follows 
what  is  entitled  <the  former  titles  however  being  still  con- 
tinued) '  Nouveau  Recueil  de  Traites,  Nouvelle  Serie,'  by 
Fr6d6ric  Murhard,  of  which  vol.  1  (published  in  1836)  con- 
tains treaties  from  1826  to  1832 ;  vol.  2  (1837).  those  from 
1830  to  1834;  vol.  3  (1837),  those  from  1827  to  1835; 
vol.  4  (1838),  those  from  1832  to  1836  ;  vol.  5  (1839),  those 
from  1830  to  1837;  vol.  6(1840),  those  from  1830  to  1838; 
vol.  7,  first  part  (1840),  those  from  1830  to  1839;  vol.  7, 
second  part  (1842),  those  of  1839,  with  an  index  to  the 
volume  ;  and  the  work  is  still  in  progress.  TTiere  was  also 
published  in  1837  the  first  part  of  an  index  to  the  entire 
collection :  it  is  stated,  in  the  *  Avertissement '  by  the  pub- 
lishers to  comprehend  the  contents  of  the  second  edition 
of  the  original  work  in  eight  (apparently  a  mistake  for 
seven)  volumes,  and  also  of  the  six  first  volumes  of  the 

*  Nouveau  Recueil ;'  thus  going  over  the  space  of  time  from 
1761  to  1826. 

There  is  a  very  useful  compendium,  containing  an  account 
of  the  treaties  entered  into  since  the  peace  of  Westphalia, 
by  the  late  M.  de  Koch,  first  published  in  4  vols.  8vo.  at 
BSle,  in  1796  and  1797,  under  the  title  of  *  L'Abr6g6  de 
PHistoire  des  Traites  entre  les  Puissances  de  TEurope;' 
and  ance  extended  and  brought  down  to  the  peace  in 
1815  by  M.  Schoell,  under  the  title  of  *  Histoire  Abr6g6e 
des  Trait^s  de  Paix,'  &c.,  15  vols.  8vo.,  Paris,  1817,  1818. 
The  treaties  of  1814  and  1815  are  contained  in  the  11th 
volume,  which  was  the  last  published ;  those  that  follow 
containing  supplementary  matter  and  indexes.  TTiis  com- 
pilation may  be  regarded  as  superseding  the  Abb6  de 
Mably's  work  entitled  *  Le  Droit  Public  de  TEurope,  fond^ 
sur  les  Traites  *  (in  the  5th,  6th,  and  7th  vols,  of  his  col- 
lected works,  Paris,  1794-5),  which  is  also  a  history  of  the 
treaties  that  have  been  formed  since  the  peace  of  West- 
phalia. It  may  be  mentioned  here  that  an  anonymous 
treatise,  published  in  8vo.,  at  London,  in  1758,  *  The  Prin- 
ciples of  Negotiations,'  is  a  translation  of  Mably's  *  Prin- 
cipes  des  N^gociations,'  designed  as  an  introduction  to  his 

*  Droit  Public' 

There  are  separate  collections  of  treaties  published  in 
nearly  all  the  countries  of  Europe,  consisting  for  the  most 
pai-t  of  those  treaties  to  which  the  country  has  been  a 
party,  and  which  therefore  form  the  history  of  its  con- 
nection with  foreign  states.  Most  of  those  collections  also 
De  Martens  has  enumerated  in  the  discourse  already 
referred  to.  Here  we  can  only  mention  those  that  have 
appeared  in  our  own  country.  Of  these  by  far  the  most 
important  is  that  entitled  *  Thomae  Rymeri  Fcedera, 
Conventiones,  Litterse,  cujuscumque  generis  Acta  Publica, 
inter  Reges  AnglisB  et  alios  auosvis  imperatores,  reges, 
&c.,'  in  20  volumes,  folio,  of  which  the  first  15  were  pub- 
lished at  London,  under  the  superintendence  of  Rymer, 
from  1704  to  1713,  and  the  last  five  under  that  of  his  col- 
league Robert  Sanderson,  from  1715  to  1735.  *  This  work,' 
savs  De  Martens,  *  is  the  first  of  its  kind  that  exists, 
wnether  for  the  purity  of  its  sources,  being  drawn  imme- 
diately from  the  archives  of  the  kingdom,  or  for  the  rich- 
ness of  its  materials  for  the  epocii  which  it  includes, 
namely,  from  a.d.  1 101  to  1654."  A  second  edition  of  the 
first  17  volumes  (the  last  of  which  is  occupied  with  an 
index  to  those  that  precede)  was  published  at  London, 
under  the  care  of  George  Holmes,  in  1727 ;  a  third,  in- 
cluding the  whole  20  volumes  in  10,  and  with  considerable 
additions  and  improvements,  was  brought  out  at  the  Hague 
in  1739 ;  and  a  fourth,  augmented  by  many  new  documents, 
has  been  in  part  printed  under  the  direction  of  the  late 
Record  Commission.  In  1710  appeared,  at  London,  the 
first  volume,  in  8vo.,  of  *  A  General  Collection  of  Treatys, 
&c.  among  the  Potentates  of  Europe,  from  1648  to  the 
present  Time ;'  which  was  followed  by  a  second  volume,  in- 
cluding the  treaties.  Sec.  *  from  1495  to  the  present  time,* 
in  1713;  and  by  a  third  and  fourth,  including  those  from 
1642  to  1731,  in  1732 ;  in  which  year  there  also  appeared 
a  second  edition  of  the  second  volume.  This  collection, 
which  is  dedicated,  in  the  3rd  volume,  to  *  The  Most  Noble 
Sir  Robert  Walpole,'  by  the  editor,  who  signs  himself  S.  W., 
is  a  convenient  book  of  reference  for  ordinary  purposes, 
but  cannot  be  quoted  as  an  authority.  De  Martens,  who 
has  corrected  an  erroneous  account  of  the  work  given  by 
George  Chalmers,  states  that  he  does  not  know  if  the  first 
volumes  are  by  the  same  editor  as  the  last  two  ;  but  the 
language  used  in  the  Introduction  to  the  3rd  and  4th 
volumes  seems  to  imply  that  they  are.    In  1772  was  pub- 
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libhed  at.  London,  in  2  vols.  8vo,,  a  *  Collection  of  all  the 
Treaties  between  Great  Britain  and  other  Powers  from  1688 
till  1771 ;'   to  which  wa**  added,  in  1781,  a  supplementary 
volume,  containing  the  more  antient  treaties  from  the  end 
of  the  fifteenth  century,  and  also  *  A  Discourse  on  the  Con- 
duct of  the  Government  of  Great  Britain  in   respect  to 
Neutral  Nations'  (written  in  1757),  by  Mr.  Charles  Jenkin- 
son  (afterwards  earl  of  Liverpool).    Of  this  collection  a 
new  and  re-arranged  edition,  in  3  vols.  8vo..  was  published 
in  1785 ;   and  it  is  often  referred  to  under  the  name  of 
Jenkinson's  Treaties,  although  that  gentleman  does  not 
appear  to  have  had  in  truth  anything  to  do  with  the  com- 
pilation of  it.    It  was  followed  by  *  A  Collection  of  Treaties 
between  Great  Britain  and    other  Powers,'    by  George 
Chalmers,  Esq.,  2  vols.  8yo.,  London,  1790.     Upon  this 
manual  X>e  Martens  bestows  the  highest  praise,  calling  it  a 
model  for  works  of  the  kind,  and  evidently  the  fruit  of  long 
study  and  profound  and  well-digested  learning.    The  editor 
himself,  at  the  end  of  his  preface,  in  which  he  has  given 
some  account  of   preceding   collections,  says,   *  I    have 
already  exposed  my  ignorance  to  the  eyes  of  those  who 
have  made  the  knowledge  of  the  interests  of  powers  a  pro- 
fession, whilst  I  have  only  looked  for  entertainment  amid 
other  labours  and  other  studies.'    The  collection  however 
is  a  very  useful  one ;  the  plan  comprehensive,  the  arrange- 
ment clear  and  sensible ;  and,  we  believe,  its  accuracy  may 
be  depended  on.    It  is  the  latest  general  collection  of 
treaties  which  has  appeared  in  this  country :   but  the  new 
treaties  and  other  state  papers  are  annually  published  bv 
the  Foreign  Office ;   and  there  is  a  very  convenient  work 
entitled  *  A  Complete  Collection  of  Treaties,  &c.  at  pre- 
sent subsisting  between  Great  Britain  and  Foreign  Powers, 
so  far  as  they  relate  to  Commerce  and  Navigation,  to  the 
repression  and  abolition  of  the  Slave  Trade,  and  to  the  pri- 
vileges and  interests  of  the  subjects  of  the  high  contract- 
ing parties,'  compiled  from  authentic  documents  by  Lewis 
Hertzlet,  Esq.,  librarian  and  keeper  of  the  papers,  Foreign 
Office,  5  vols.  8vo.,  London,  1840. 

For  an  enumeration  of  the  principal  works  on  the  sub- 
ject of  treaties,  and  references  to  the  passages  in  the  writers 
on  public  law  in  which  the  subject  is  considered,  the 
reader  may  consult  the  Introduction  to  De  Martens's  '  Precis 
du  Droit  des  Gens  Modeme  de  TEurope,  fond6  sur  les 
Traits  et  TUsage,'  2  vols.  8vo.,  Paris,  1831;  vol.  i., 
pp.  132-166,  268-270,  316;  and  ii.,  22-33,  63-69,  113, 
216-234,  291-308.  There  is  a  very  useful  work  by  De  Mar- 
tens, entitled  *  Cours  Diplomatique,'  3  vols.  8vo.,  Berlin, 
1801 ;  of  which  the  two  first  volumes  (entitled  separately 
'  Guide  Diplomatique')  contain  an  account  of  the  principal 
laws  of  the  powers  of  Europe  and  of  the  United  States  of 
America,  relating  to  commerce  and  the  rights  of  foreigners 
in  peace  and  in  war,  and  a  list  of  the  treaties  and  other 
public  acts  connecting  these  states,  from  the  commence- 
ment of  their  diplomatic  intercourse  to  the  end  of  tlie 
eighteenth  century ;  and  the  3fti  is  entitled  *  Tableau  des 
Relations  Ext^rieures  des  Puissances  de  I'Europe,  tant 
entre  elles  qu'avec  d^autres  ^tats  dans  les  diverses  parties 
du  globe.'  In  the  Companion  to  the  Almanac  for  1831, 
pp.  44-63,  will  be  found  *  A  Chronological  Table  of  the 
more  important  Treaties  between  the  principal  civilized 
Nations,  with  notices  of  the  Wars  and  other  events  with 
which  they  are  connected,  from  the  beginning  of  the  four- 
teenth century  to  1830.' 

TRE'BBIA.     [Pc] 

TREBIZOND,  Empire,  a  fragment  of  the  empire  of 
Constantinople,  was  founded  under  the  following  circum- 
stances:— ^Tne  last  male  of  the  Comnenian  family  who 
reigned  at  Constantinople  was  the  emperor  Andronicus  the 
tyrant,  who  was  deprived  of  his  throne  in  1185  by  Isaac 
Angelus.  Isaac  not  only  instigated  the  mob  of  Constanti- 
nople to  inflict  upon  his  captive  rival  those  inhuman  tor- 
tures under  which  he  lost  nis  life,  but  he  also  resolved  to 
exterminate  the  whole  Comnenian  family.  John  and 
Manuel  Comnenus  were  put  to  death,  but  two  infont  sons 
of  Manuel,  Alexis  and  David,  were  saved  by  Thamar,  a 
Comnenian  princess,  who  fled  with  the  two  children  to 
Trebizond.  This  happened  in  1186.  The  history  of 
Thamar  and  the  two  young  princes  during  the  following 
18  years  is  almost  unknown :  it  appears  however  that  they 
found  refuge  at  the  court  of  the  queen  of  Georgia,  whose 
name  was  likewise  Thamar,  and  of  her  son  and  successor 
George.  In  1204  Constantinople  was  taken  by  an  army 
composed  of  French,  Flemish,  and  Venetian  crusaders,  who 


deposed  and  killed  Alexis  V.,  Murzuphlus,  and  chose  lu 
his  stead  Baldwin,  count  of  Flanders,  who  however  be- 
came only  master  of  a  part  of  the  empire :  another  part 
was  given  to  the  Venetians  and  to  some  French  barons. 
The  Greeks  reluctantly  obeyed  Bddwin,  and  a  great  num- 
ber of  them  assisted  llieodore  Lascaris,  who  succeeded  in 
making  himself  independent  in  Nicaea.  [Theodorus 
Lascaris.] 

The  establishment  of  the  government  of  the  Latins  was 
the  signal  for  another  insurrection  in  the  eastern  part  of  the 
empire.  No  sooner  had  Constantinople  fallen,  than  Alexis 
and  David  Comnenus  levied  an  army  in  Georgia,  where 
thty  then  resided,  and,  surrounded  by  a  considerable  nuin- 
ber  of  the  Greek  aristocracy,  overran  the  country  of  Trebi- 
zond. AJexis,  the  elder  of  ihe  two  brothere,  assumed  the 
title  of  emperor  of  Anatolia,  a  fact  which  has  been 
doubted  or  denied  by  modem  historians,  but  which  seems  to 
be  proved  by  the  critical  investigations  of  Professor  Fallme- 
rayer  into  the  history  of  Trebizond.  This  historian  found 
many  important  facts  in  two  manuscripts  wliich  he  dis- 
covered at  Venice  among  the  papers  of  Caixiinal  Bessarion, 
one  of  which  is  a  treatise  on  Trebizond  written  by  Bessa- 
rion himself,  and  the  other  a  chronicle  of  the  imperial 
palace  at  Trebizond,  the  author  of  which  is  Panaretus. 

While  Alexis  remained  in  the  city  of  Trebizond,  his 
brother  David  conquered  a  considerable  nart  of  Asia 
Minor.  His  opponents  were  the  emperor  Baldwin  and  his 
successors,  several  French  barons,  and  especially  Theodore 
Lascaris,  the  new  emperor  of  Nica«a.  After  a  long  strug- 
gle, in  which  he  evinced  the  qualities  of  an  accomplished 
general,  David  was  obliged  to  cede  to  the  emperor  of 
Nicaea  all  the  conquests  which  he  had  made  west  of 
Cape  Carambis.  (1214.)  David  died  soon  afterwards  with- 
out leaving  any  issue.  During  this  time  Alexis  had  to 
sustain  the  attacks  of  his  old  fnend  George,  kin^  of  Geor- 
gia, who  however  was  obliged  to  desist  from  his  designs 
upon  Trebizond,  and  to  turn  his  arms  against  the  Mongols. 
fGExoHis-KHAN.]  A  war  with  Ghayath-ed-din,  sultan  of 
Koniah,  proved  fatal  to  Alexis,  who  was  made  prisoner,  and 
only  recovered  his  liberty  after  having  ceded  to  his  con- 
queror the  town  and  the  country  of  Sinope.  Alexis  I.  died 
in  1222. 

His  successor  was  Andronicus  I.,  Gidon,  who  belonged 
to  a  branch  of  the  Comnenian  family,  and  who  had  mar- 
ried a  daughter  of  Alexis  I.  Andronicus  I.  died  in  1235, 
after  a  reign  of  13  years,  and  his  successor  was  John  I., 
Axuchos,  Qie  eldest  son  of  Alexis  I.  John  I.  died  in  1238, 
leaving  an  infant  son,  Joannicus,  who  was  deprived  of  his 
crown  by  his  uncle,  Manuel  I.,  the  younger  son  of  Alexis  I., 
who  reigned  from  1238  to  1263.  Andronicus  I.  was  com- 
pelled by  'Ala-ed-dln  Key-kobad,  sultan  of  Koniah,  to  re- 
nounce his  dignity  of  an  independent  sovereign ;  but  Ma- 
nuel I.  delivered  himself  from  this  vassalage  by  joining 
the  Mongols,  who  had  overrun  Asia  Minor.  Being  however 
unable  to  recover  his  independence,  he  paid  homage  to 
the  Mongols,  and  managed  their  barbarous  pride  with  so 
much  dexterity,  that  he  succeeded  in  keeping  his  empire 
exempt  from  Mongol  garrisons  and  governors.  In  1253 
Manuel  I.  sent  ambassadors  to  St.  Louis,  king  of  France, 
in  order  to  obtain  one  of  his  daughters  for  his  wife,  but  St. 
Louis  did  not  assent  to  this  proposition.  The  successors  of 
Manuel  were  Andronicus  II.,  wiio  died  as  early  as  1266  (?) ; 
George  I.,  who  died  in  Turkish  captivity  about  1270 ;  and 
John  II.,  who  reigned  till  1297.  John  II.  was  a  man  of 
little  energy :  he  might  have  become  emperor  of  Constan- 
tinople, but  he  preferred  a  friendly  alliance  to  the  chances 
of  war,  and  for  that  purpose  married  Eudoxia,  the  daughter 
of  Michael  Palaeologus,  emperor  of  Constantinople.  Dm- 
ing  the  reign  of  Jomi  II.  the  Turks-Seljuks  conquered  the 
district  of  Chalybia.  John  II.  was  succeeded  by  his  son 
Alexis  II.,  who  reigned  from  1297  to  1330. 

During  the  reign  of  Alexis  II.  the  city  of  Trebizond  was> 
next  to  Tana  or  Azof,  the  centre  of  the  commerce  of  the 
Genoese  and  the  Venetians  with  the  countries  around 
the  Black  Sea. 

The  successor  of  Alexis  II.,  Andronicus  III.,  reigned 
only  two  years,  and  was  succeeded  by  his  son  Manuel  II., 
a  boy  of  eight  years  of  age,  who  was  deposed  by  his  uncle 
Basil  II.,  the  younger  son  of  Alexis  II.  The  reign  of 
Manuel  II.  and  Basil  II.  was  disturbed  by  aristocratical 
factions ;  one  party  was  composed  of  those  Greek  families 
long  settled  in  the  country  of  Trebizond,  and  the  other  of 
the  descendants  of  those  nobles  who  had  joined  Alexis  I. 
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after  the  conquest  of  Constantinople  by  the  Latins  in  1204. 
Basil  II.  died  in  1340.  His  widow,  Irene,  succeeded  in 
maintaining  herself  for  a  time  at  the  head  of  the  govern- 
ment ;  but  she  was  soon  deposed  by  Anna,  an  ambitious 
princess  of  the  Coranenian  house,  who  after  a  short  reign 
ceded  the  throne  to  John  III.  This  emperor  died  in  1344, 
and  was  succeeded  by  Michael  I.,  who  reigned  till  1349. 
Calamities  of  every  description  desolated  Trebizond  during 
the  short  period  from  1340  to  1349.  Aristocratical  as  well 
as  democratical  factions  were  in  a  state  of  perpetual  war- 
fare with  each  other  ;  the  Genoese,  in  order  to  revenge  the 
murder  of  some  of  their  countrymen,  conquered  the  town 
of  Cerasus ;  the  Turks  ravaged  the  whole  country ;  a  dread- 
ful conflaj^ration  destroyed  the  city  of  Trebizond ;  and  the 
plague  killed  those  who  had  escaped  the  flames  or  the 
sword  of  the  Turks.  Tlie  successor  of  Michael  I.  was 
Alexis  III.,  a  child  eleven  years  old.  During  his  minority, 
the  regency  was  disputed  between  the  aristrocratical  par- 
ties ;  but,  supported  by  the  clergy,  the  young  emperor  re- 
covered his  authority,  and  evinced  the  energy  of  a  man 
wherever  he  had  to  n^ht  with  his  rebellious  subjects.  He 
attacked  foreign  enemies  with  no  less  courage,  but  he  was 
abandoned  by  fortune,  or  forsaken  by  his  coward  country- 
men. His  armies  were  defeated  by  Turkish  adventurers, 
and  his  pride  was  humbled  by  one  MegoUo  Lercari,  a  Ge- 
noese merchant,  who  avenged  a  persond  insult  by  destroy- 
ing the  imperial  fleet  with  two  of  his  own  galleys,  and  by  for- 
cing the  emperor  to  graiit  important  privileges  to  the  mer- 
chants of  Genoa.  Alexis  III .  gave  his  sisters  and  daughters 
in  marriage  to  Christian  and  Mohammedan  princes,  to 
buy  their  friendship  or  to  prevent  their  hostility.  He  died 
after  a  reign  of  41  years,  and  was  succeeded  by  his  only  son, 
Manuel  III. 

Manuel  III.  was  compelled  in  1402  to  submit  to  Timur, 
who  was  anxious  to  get  possession  of  the  Trebizond  fleet,  in 
order  to  lead  his  army  to  the  shores  of  Greece.  [Timur.] 
But  this  fleet  consisted  only  of  twenty  galleys,  while  the 
Bosporus  was  defended  by  the  united  navies  of  the  Vene- 
tians and  the  Greeks  of  Constantinople.  For  some  years 
Manuel  III.  was  a  vassal  of  Khalll-Sultan,  nephew  of 
Timur,  and  under-khan  of  Armenia,  Pontus,  and  some 
adjacent  districts.  After  having  recovered  his  indepen- 
dence immediately  after  the  death  of  Timur  (1405), 
Manuel  died  in  1412.  His  successor,  Alexis  IV.,  who 
reigned  from  1412  to  1445,  or  perhaps  to  1449,  naid  tribute 
to  KAr&-Yusuf,  prince  of  the  Turkomans  of  the  Black  Horde, 
who  married  a  Trebizond  princess.  Other  princesses 
became  the  wives  of  several  Mohammedan  and  Christian 
princes  in  Servia,  Greece,  and  Asia  Minor.  Alexis  IV.  was 
besieged  in  his  capital  by  Amurad  I.,  Sultan  of  the  Turks- 
Osmanlis,  but  the  strong  fortifications  of  Trebizond  saved 
the  empire.  Alexis  hsud  three  sons,  Calo-Joannes,  Alex- 
ander, and  David.  Calo-Joannes  revolted  against  his  father, 
put  him  to  death,  and  succeeded  him  between  1445  and 
1449,  under  the  name  of  John  IV.  During  the  reign  of 
this  emperor  Sultan  Mohammed  II.  conouered  Constantino- 

Ele  in  1453,  and  in  1455  he  sent  Khetir-rasha  against  Tre- 
izond ;  but  John  IV.  saved  his  throne  by  paying  an  annual 
tribute  of  3000  pieces  of  gold,  the  first  payment  of  which 
the  emperor's  youngest  brother,  David,  brought  to  Con- 
stantinople in  1466.  It  was  not  the  power  of  the  petty 
empire  of  Trebizond,  but  the  name  of  the  Comnenes, 
and  the  moral  influence  of  the  emperors  over  the  Greeks, 
which  annoyed  the  Sultan  of  the  Turks,  and  obliged 
him  to  put  an  end  to  the  last  remnant  of  Greek  inde- 
pendence. John  IV.  felt  the  danger  of  his  precarious 
situation.  He  secretly  formed  the  plan  of  a  league  with 
Hasan-Uzun,  the  khan  of  Diyarbekir,  who  "was  his 
brother-in-law,  the  Turkoman  emir  of  Sinope,  and  several 
other  independent  princes  of  the  Turkomans ;  but  a 
sudden  death  prevented  him  from  carrying  this  plan  into 
execution.  (1458.)  His  son,  Alexis  v.,  a  child  of  four 
years,  was  deposed  by  the  youngest  brother  of  John,  David, 
who  ascended  the  throne. 

The  rumour  of  the  intrigues  of  John  IV.  had  reached 
Mohammed  II. ;  and  David  1.,  knowing  that  he  had  to 
suffer  for  the  crime  of  his  brother,  resolved  to  die  or  to  reco- 
ver his  independence.  He  spent  his  treasures  in  equipping 
20,000  soldiers  and  30  galleys  ;  and  he  took  up  the  plan  of 
his  brother  for  forming  a  great  alliance  against  Mohammed 
II.  The  warlike  tribes  of  the  Caucasus,  from  Armenia  to 
the  Kuban,  the  kings  of  Georgia  and  Iberia,  Hasan-Uzun, 
and  the  Venetians,  promised  their  assistance.  Pope  Pius  II. 


sent  an  ambassador.  Father  Louis,  to  Trebizond,  and 
excited  Europe  to  a  crusade.  But  the  centre  of  the  nego- 
tiations was  tn«  court  of  Philip,  duke  of  Burgundy,  who 
with  his  son,  the  Count  of  Charolais,  afterwards  Charles  the 
Bold,  was  flattered  with  the  idea  of  saving  the  East  from 
the  Infidels.  David  and  Philip  entered  into  a  correspon- 
dence (FaJlmerayer  gives  some  of  the  letters,  p.  266,  &c.): 
ambas^ors  of  several  independent  or  rebellious  princes 
and  khans  of  Asia  Minor  appeared  at  Brussels  ;  and  some 
Burgundian  ships  sailed  to  the  Mediterranean  to  announce 
the  arrival  of  a  fleet.  But  all  these  preparations  were  in 
vain.  In  1461  Mohammed  II.  overran  Asia-Minor.  Hasan- 
Uzun  begged  for  peace.  Trebizond  was  besieged  by  sea 
and  by  land.  Mohammed  arrived  before  the  city  some 
time  afterthe  beginning  ofthe  siege,  and  immediately  sum- 
moned David  to  save  his  life  and  nis  treasures  by  surrender- 
ing his  capital.  Unlike  the  last  emperor  of  Constantino- 
ple, who  died  in  the  defence  of  his  liberty,  David  surren- 
dered. David,  his  family,  and  his  nephew  Alexis  were 
carried  off  to  Constantinople,  and  thence  to  Serres,  where 
they  were  watched  by  Turkish  spies.  A  letter  ft-om  David^s 
niece,  Catherine,  the  wife  of  Hasan-Uzun,  to  her  relations 
at  Serres,  which  had  been  intercepted,  informed  Moham- 
med that  his  captives  had  formed  the  plan  of  escaping 
to  Asia  Minor.  In  consequence  of  this  Mohammed 
ordered  the  imperial  family  or  the  Comnenes  to  be  put  to 
death.  David,  his  nephew  Alexis,  and  seven  of  his  sons 
were  executed ;  the  eighth  ani  youngest  saved  his  life  by 
adopting  the  Mohammedan  religion,  and  died  in  obscurity. 
Anna,  tne  daughter  of  David,  became  an  odalik,  or  slave 
in  the  harem  of  Mohammed.  Helena  Cantacuzene,  the 
wife  of  David,  was  spared.  The  bodies  of  David  and  his 
sons  became  *  a  prey  to  the  wolves  and  ravens,*  and  an 
order  was  given  to  kill  any  person  who  approached  the 
place  where  they  were  exposea.  Helena  is  said  to  have 
soon  afterwards  died  of  gnef.  (Fallmerayer,  Geschichte  den 
Katserthums  von  Trapezunt;  Gibbon,  Decline  and  Fall; 
Hammer,  Geschichte  dee  Osmaniechen  Reiches,  vol.  ii.,  p.  54, 
&c. ;  Le  Beau,  Histoire  du  Bas  Empire ;  Chalcondylas, 
1.  ix. ;  Ducas,  1.  xlv.-xlvii. ;  Phranzes,  1.  iii.) 

TREBIZOND,  Trapesm,  Tpoire^owc,  an  antient  town, 
situated  on  the  Pontus  Euxinus,  in  the  eastern  comer  of  the 
country  of  Pontus  in  Asia  Minor.  Trebizond  was  a  colony 
of  Sinope,  a  town  founded  by  the  Milesians.  Xenophon 
with  his  10,000  Greeks  came  to  Trebizond  in  his  retreat 
{Analxzsie,  iv.  8,)  and  remained  there  thirty  days,  accord- 
ing to  Diodorus  Siculus  (xiv.  30),  sacrificing  to  Jupiter  and 
Hercules,  and  celebrated  games.  Near  Trebizond  the 
troops  of  Xenophon  ate  a  certain  kind  of  honey,  after 
which  they  felt  very  ill  for  some  days,  but  no  one  died. 
According  to  Toumefort,  this  honey  was  gathered  by  the 
bees,  from  the  following  plants :  *  Chamserhododendron 
Pontica  maxima,  mespih  folio,  flore  luteo ;'  and  '  Cha- 
maerhododendron  Pontica  maxima,  folio  Laurocerasi,  flore 
caeruleo  purpurescente  *  (Voyage  du  Levant ^  p.  224-231). 
During  the  wars  between  the  Romans  and  Mithridates, 
who  was  master  of  Trebizond,  this  town  fell  into  the  hands 
of  the  Romans,  and  henceforth  belonged  to  the  Roman 
empire.  Hadrian  ordered  the  port  to  be  secured  by  a 
mole.  Pliny  {Hist.  Nat.  vi.  4,)  calls  it  •  Trapezus  tiberum 
oppidum,*  or  a  *  free  town.'  Mela  (i.  19,  ^)  employs  the 
words  *  Maxima  illustris ;'  and  according  to  Tacitus  {Hist.y 
iii.  47)  Trapezus,  a  very  antient  Greek  town,  was  taken  by 
Anicetus,  the  son  of  Polemo,  who  was  a  Roman  vassal 
king  of  Pontus.  This  Anicetus  pretended  to  take  the  town 
for  the  emperor  Vitellius  during  the  civil  troubles  that  pre- 
ceded the  fall  of  Vitellius  and  the  accession  of  Vespa- 
sian. Trebizond  had  its  own  medals,  from  the  time  of 
Hadrian :  on  some  of  them  there  is  on  one  side  an 
anchor,  and  on  the  other  the  prow  of  a  ship,  two  emblems 
which  seen*  to  prove  the  importance  of  the  commerce  o' 
this  town.  During  the  reign  of  Valerian  (253-259  a.d. 
Trebizond  was  a  large  and  opulent  town,  but  it  was  taken 
plundered,  and  partly  destroyed  by  Scythian  barbarians, 
according  to  Zosimus  (i,  33) ;  but  these  barbarians  were 
Goths.  (Gibbon,  Decline  and  Fall,  c.  x.,  p.  424,  &c.  ed. 
1815.)  During  along  period  Trebizond  seems  to  have  been 
only  the  shsdow  of  its  former  splendour.  Ammianus 
Marcellinus  (xxii.  8)  speaks  of  it  only  as  a  town,  '  not 
obscure*  (non  obscurum)  ;  but  it  recovered  during  the  wars 
with  the  Persians  in  the  reign  of  Justinian.  This  emperor 
ordered  the  public  buildings  to  be  restored,  a  fact  which 
is  proved  by  an  inscription  discovered  by  Toumefort  over 
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the  door  of  the  castle  of  Trebizond,  and  which  was  copied 
by  him  {Ibid,  p.  234).  Trebizond  afterwards  became  t?je 
capita]  of  the  tnema  of  Chaldia,  a  province  which  contained 
the  antient  country  of  Pontus,  and  sometimes  also  some 
adjacent  tracts  of  Ai*menia.  The  history  of  this  town  dur- 
ing the  middle  ages  is  related  under  Trebizond,  Empire; 
and  we  shall  only  mention  here  that  the  Grenoese  con- 
structed a  mole  in  the  port  of  Trebizond,  which  is  now 
almost  entirely  destroyea,  but  the  foundations  of  it  are  still 
extant;  it  seems  that  this  mole  was  only  a  restoration 
of  that  of  Hadrian.  At  present  Trebizond  belongs  to  the 
Turkish  empire;  its  Turkish  name  is  Tarabozan  or  Trabezun. 
It  is  the  capital  of  the  eyalet  or  province  of  Trebizond, 
which  contains  the  sanjaks  or  districts  of  Trabezun,  Gonia, 
and  Batum,  and  is  bounded  on  the  west  by  the  eyalet  of 
Siwas ;  on  the  south  by  the  e valet  of  Erz-rum ;  on  the 
south-east  by  the  eyalet  of  Kars;  and  on  the  east  by 
part  of  the  eyalet  of  Childir :  its  length  from  east  to 
west  is  about  310  miles,  its  breadth  varies  from  between 
35  to  45  miles,  except  the  eastern  part  towards  Childir, 
which  is  a  little  broader :  it  is  inhabited  by  the  Lazes,  a 
nation  of  Georgian  origin,  some  tribes  of  which  are  inde- 
pendent, but  there  are  also  some  Turks  and  a  considerable 
number  of  Greeks.  The  capita],  Trebizond,  is  the  seat  of 
the  pasha  of  the  province,  and  of  a  Greek  archbishop. 
Its  population  according  to  Balbi  is  50,000  inhabitants ; 
Kinneir  gives  it  15,000;  Tancoigne,  25,000;  Saint 
Martin,  40,000 ;  Fontanier,  60,000 ;  and  Dupr6,  250,000. 
Each  of  these  different  statements  may  be  true,  although 
for  a  certain  peiiod  only,  the  towns  in  Turkey  being  the 
refuge  of  the  people  of  the  surrounding  countiy,  who  flock 
there  in  great  numbers  in  time  of  war  in  order  to  escape 
death  or  captivity.  According  to  Brant,  the  British  consul 
at  £rz-ri!im,  the  population  of  Trebizond  in  1835  was 
between  25,000  and  30,000  inhabitants  among  whom  were 
3500  to  4000  Greeks,  1500  to  2000  Armenians,  and  20,000  to 
24,000  Mohammedans,  all  of  whom  live  within  the  walled 
part  of  the  town,  while  the  Christian  part  of  the  popula- 
tion lives  without  the  walls.  When  Toumefort  visited 
the  town,  the  population  was  scanty,  and  extensive  gardens 
and  fields  were  contained  within  the  walls.  Amons  the 
public  buildings  the  most  remarkable  are,  the  castle  or 
citadel,  partly  of  antient,  partly  of  modem  constniction, 
situated  in  the  middle  of  the  town  on  a  steep  rock,  the 
summit  of  which  is  flat  as  a  table  (rpeixf  Ca,  thence  the  name 
of  the  town) ;  the  bazar ;  public  bath-houses  of  marble,  of 
a  beautiful  architecture  ;  the  ruins  of  a  temple  of  Apollo, 
part  of  which  has  been  converted  into  a  Greek  chapel. 
Brant  says  that  in  1835  there  were  no  buildings  of  a  more 
remote  age  than  the  Christian  sera.  The  commerce  of 
Trebizond  has  much  increased  since  the  navigation  of  the 
Black  Sea  has  been  opened  to  all  nations,  and  especially 
since  the  establishment  of  steamers,  by  which  this  town 
has  a  direct  and  regular  communication  with  Constanti- 
nople, Odessa,  and  the  Danube.  After  Odessa,  Trebizond 
is  the  first  commercial  port  on  the  Black  Sea ;  however,  the 
antient  port  is  almost  filled  up  with  sand,  and  larger 
vessels  are  obliged  to  cast  anchor  in  the  road.  In  1830 
only  5000  bales  of  European  merchandise  passed  through 
Trebizond  on  their  way  to  Penda,  while  in  1835  nearly 
20.000  proceeded  by  the  same  track  to  the  same  destina- 
tion. Surrounded  by  a  range  of  high  and  woody  moun- 
tains, the  town  presents  a  beautiful  appearance  from  the 
sea.  Trebizond  is  the  birth-place  of  Cardinal  Bessarion, 
who  was  bom  here  in  1395.  The  family  of  George  of 
Trebizond,  the  learned  antagonist  of  Bessarion,  was  origi- 
nally from  Trebizond,  but  he  was  bom  in  Candia.  About 
25  leagues  south-east  of  Trebizond  lies  the  famous  convent 
of  St.  John,  surrounded  by  beautiful  forests,  and  situated 
in  one  of  the  finest  solitudes  in  the  world. 

(BaJbi,  Abrigi  de  Geographie,  3rd  ed.,  i.*  pp<  54,  661, 
662,  666 ;  Hammer,  Gescnichte  des  Osmaniscnen  Reicheg, 
vol.  ix.,  p.  39 ;  Strabo,  pp.  497, 499, 548, 555,  ed.  Casaub. ; 
Stephanus  Byzantinus,  s.  v.  TpamZovc ;  James  Brant,  Esq., 
'  .Journey  thirough  a  part  of  Armenia  and  Asia  Minor  m 
the  year  1835,'  in  the  Journal  of  the  Royal  Geographical 
Society  of  London,  vol.  vi.  (1836),  p.  187-91.) 

TREBUCHET.    [Tumbril.] 
,    TRECATE.    [NovARA,  Province  OP.] 

TREDGOLD,  THOMAS.  From  a  very  meagre  bio- 
ffraphical  notice  of  this  able  engineer,  in  the  seventh 
edition  of  the  *  Encyclopsedia  Britannica,'  we  learn  that 
he  wai>  l>ora  at  Brandon,  near  Durham ;   but  when  is  not 


stated.  He  received  such  a  common  education  as  is  usual 
for  youth  brought  up  to  mechanical  employments,  and  was 
apprenticed  at  the  age  of  fourteen  to  a  carpenter  in  his 
native  village,  with  whom  he  remained  ax  years.  He 
afterwards  went  to  Scotland,  where  he  worked  for  five 
years  as  a  journeyman  carpenter.  From  Scotland  he  re* 
moved  to  London,  where  he  obtained  employment  in  the 
office  of  an  architect,  in  which  he  remained  for  ten  years. 
During  that  time  he  employed  his  leisure  in  the  diligent 
study  of  chemistry,  geology,  and  the  mathematics ;  and 
thereby  prepared  himself  for  the  subsequent  production  of 
the  scientific  treatises  to  which  he  owes  his  pnncipal  repu- 
tation, and  which  were  so  highly  esteemed  abroad,  as  well 
as  in  England,  that  several  of  them  were  translated  into 
French.  The  writer  of  the  memoir  above  referred  to  states 
that  he  does  not  Icnow  when  Tredgold  began  to  practise 
as  a  civil  engineer,  but  that  it  was  while  he  was  so  engaged 
that  he  published  his  scientific  works.  Of  these  the  fol- 
lowing are  the  principal : — *  Elementary  Principles  of 
Carpentry,*  a  treatise  on  the  pressure  and  equilibnum  of 
beams  and  timber  frames,  the  resistance  of  timber,  the 
construction  of  floors,  roofs,  centres,  wooden  bridges,  8cc., 
to  which  are  appended  many  useful  tables.  This  valuable 
work  was  published  in  1820,  in  a  thin  4to.  volume,  illus- 
trated by  twenty-two  plates.  *  A  Practical  Essa^r  on  the 
Strength  of  Cast-iron,'  oririnally  published  in  8vo.  in  1822, 
and  again,  improved  and  extended,  in  1824,  in  the  same 
form ;  *  Principles  of  Warming  and  Ventilating  Public 
Buildings,  Dwelling-Houses,  Manufactories,  Hospitals, 
Hothouses,  Conservatories,'  &c.,  of  which  the  second  edi- 
tion appeared  in  1824,  in  an  8vo.  volume ;  *  A  Piactical 
Treatise  on  Raibroads  and  Carriages,'  a  work  still  held  in 
repute,  notwithstanding  its  early  date  in  the  history  of  rail- 
way science,  published  in  a  thin  8vo.  volume  m  1825 ; 
<  ELemarks  on  Steam  Navigation,  and  its  Protection,  Regu- 
lation, and  Encouragement,'  a  pamphlet  in  the  form  of  a 
letter  to  the  late  right  honourable  William  Huskisson,  then 
treasurer  of  the  navy  and  president  of  the  Board  of  Trade. 
This  also  was  published  in  1825.  The  last  important  work 
published  by  Tredgold  was  a  thin  4to.  volume,  with  nume- 
rous illustrations,  entitled  *  The  Steam-Engine,'  comprising 
an  account  of  its  invention  and  progressive  improvement, 
with  an  investigation  of  its  principles,  and  the  proportion 
of  its  parts  for  efficiency  and  strength,  &c.  The  first  edi- 
tion of  this  work  was  published  in  1827 ;  and  so  highly 
was  it  esteemed,  that  a  posthumous  edition,  greatly  ex- 
tended by  the  contributions  of  several  scientific  men,  espe- 
cially in  the  department  of  steam  naviga,tion,  was  published 
in  1838.  This  truly  l)eautiful  edition  is  in  two  large  4to. 
volumes,  illustrated  by  one  hundred  and  twenty-five  plates 
and  numerous  wood-cuts.  It  was  edited  by  W.  S.  B. 
Woolhouse,  and  a  portrait  of  Tredgold  is  prefixed  to  the 
first  volume.  He  was  also  the  author  of  several  valuable 
articles  in  the  *  Encyclopsedia  Britannica.'  Tredgold  died 
in  1834,  leaving,  notwithstanding  the  constant  exertion  of 
his  talents,  no  aidequate  provision  for  his  family. 

TREDIAKOVSKY,  VASSILI,  or  BASIL  KIRILO- 
VITCH,  a  Russian  poet,  of  great  but  unfortunate  celebrity, 
was  bom  February  22nd,  1703.  The  place  of  his  birth  'is 
not  stated,  but  he  is  said  to  have  received  his  first  educa- 
tion in  a  school  kept  by  a  foreigner  at  Archangel,  where 
he  attracted  the  notice  of  Peter  the  Great,  who,  visitinj^ 
the  school,  and  ordering  the  bo]^s  to  be  drawn  up  for  his 
inspection,  after  attentively  looking  at  Trediako^^y,  ex- 
claimed, *  He  will  prove  a  most  capital  journeyman  in  his 
Srofession,  but  no  master  in  it ! '  in  allusion  to  which  inci- 
ent  the  poet  remarks,  •  The  emperor  was  exceedingly 
shrewd,  but  was  greatly  mistaken  in  his  opinion  of  myself.' 
On  leaving  the  school  at  Archangel  he  studied  at  Moscow ; 
and  then,  bv  the  liberality  of  pnnce  Alexander  Kurakin, 
was  enabled  to  visit  France,  England,  and  Holland,  for  the 
purpose  of  completing  his  education.  While  at  Paris  he 
attended  Rollings  lectures,  and  made  himself  master  of 
some  of  the  modem  languages.  In  1730  he  returned  to 
Russia,  in  1733  was  appointed  secretary  to  the  St.  Peters- 
burg Academy  of  Sciences,  and  in  1745  was  made  pro- 
fessor of  eloquence,  on  that  office  being  first  created.  He 
died  August  6th,  1769.  Without  talent  for  an  v  one  depart^ 
ment  of  literature,  Trediakovsky  attempted  all,  from  idyls 
and  fables  to  tra^dy  and  epic  or  heroic  poetry.  Of  the 
last-mentioned  kind  is  his  *•  Telemachida,'  which  is  a  ver- 
sified paraphrase  of  F^n6Ion's  *  Telemachus,'  a  production 
so  dull;  that  Catherine  II.  used  to  inflict  the  task  of 
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^ettb^  a  hundred  lineg  of  it  by  heart  as  a  penalty  upon 
those  who  infringed  the  rules  established  for  her  ];)nvate 
parties  in  the  Hermitage.  Numerous  as  they  were,  his  own 
poetical  productions  were  but  the  smaller  portion  of  his 
literary  Isibours ;  for  he  translated  several  historical  works, 
and  among  others  Rollings  *  Antient  History,*  in  26  vo- 
lumes, twice  over,  the  manuscript  of  the  first  translation 
having  been  destroyed  by  lire,  than  which  there  is  not 
perhaps  a  more  singular  instance  of  literary  industry  and 
perseverance  upon  record. 
(Bantiesh-Kamensky,  Slovar  Dostopamiainikh  Liudei,) 
TREE,  CarrON.  Two  verjr  distinct  plants  are  con- 
founded under  this  name.  One  is  a  true  cotton-plant,  the 
Gossypium  arboreum  of  botanists,  and  the  Nurma  of  the 
natives  of  India.  The  other  is  a  species  of  Bombyx,  or 
rather  several  species  are  called  cotton-trees  by  travellers, 
from  the  capsules  containing  uithin  them  a  silk-like  sub- 
stance, which  has  some  resemblance  to  cotton,  but  none  of 
the  useful  properties  of  cotton  for  spinning,  and  is  therefore 
only  used  tor  stuffing  beds  and  pillows. 

TREES.  The  vegetable  kingdom  is  fVeauently  dis- 
tributed into  herbs,  snrubs,  and  trees ;  and  sucn  a  division 
constituted  the  basis  of  its  classification  by  many  of  the 
older  botanists.  Herbs  are  plants  whose  stems  live  only 
for  a  single  year.  Shrubs  have  perennial  stems,  but  have 
no  trunk.  [Shrubs.]  Trees  are  distinguished  by  possess- 
ing a  trunk  of  varying  size,  from  which  spring  a  number  of 
branches  having  a  structure  similar  to  the  trunk.  The 
classification  of  plants  that  would  place  tre^  all  together 
is  not  a  natural  one,  as  it  is  making  size  a  criterion  of  re- 
semblance. In  the  most  recent  systems  of  classification, 
as  those  of  Jussieu,  De  Candolle,  and  others,  trees  are 
found  in  all  the  principal  classes.  Thus  amongst  Exogens 
there  are  numerous  examples,  as  the  oak,  elm,  lime,  &c. ; 
amongst  Endogens  the  palms;  and  even  amongst  Acro- 
gens  the  tree-ferns.  In  the  orders,  trees,  shrubs,  and 
herbs  frequently  occur  together,  and  even  in  some  genera. 
Instances  also  occur  of  particular  species  being  herbs  in 
one  country  and  shrubs  in  another,  as  the  common  mig- 
nionette.  The  division  therefore  of  plants  into  trees, 
shrubs,  and  herbs,  though  convenient  for  practical  pur- 
poses, and  sanctioned  by  long  usage,  is  not  founded  upon 
any  essential  difference  in  the  character  of  the  plants. 

For  practical  purposes  trees  are  divided  into  several 
kinds.  Standard-trees,  or  standards,  are  those  which  ai*e 
allowed  to  grow  naturally  to  a  great  height  without  top- 
ping. Dwarf-trees  are  those  which  are  not  allowed  to 
nave  more  than  one  or  two  feet  of  trunk,  being  kept  thus 
low  by  taking  off  the  primary  bud  and  allowing  the  colla- 
teral buds  to  develop.  Forest-trees  are  those  which  are 
grown  in  large  quantities  for  the  purpose  of  affording 
timber.  They  have  tall  straight  trunKs  and  abundant 
foliage,  and  embrace  all  the  lai^e  trees,  as  the  oak,  the 
beech,  the  elm,  the  pine,  &c.,  that  naturally  grow  together 
in  larere  masses.  Fruit-trees  are  such  as  bear  edible  fruits 
of  various  kinds,  and  are  cultivated  in  orchards  and  gar- 
dens, such  as  the  apple,  pear,  plum,  cherry,  &c.  Wall- 
trees  are  those  whose  branches  are  extended  against  walls. 
Thev  are  mostly  fruit-bearing  trees,  as  the  peach,  plum, 
apple,  &c. ;  sometimes  however,  for  the  sake  of  protection 
and  ornament,  trees  whose  fruit  is  valueless  are  planted 
against  a  wall. 

Trees  frequently  attain  a  great  age,  and  it  is  often  a 
matter  of  importance  to  ascertain  precisely  the  duration  of 
their  existence.  In  countries  where  the  climate  allows  of 
a  long  cessation  from  the  period  of  growth,  as  is  the  case 
in  the  temperate  zones  generally,  this  may  be  done  with 
great  accuracy  by  counting  the  zones  of  yearly  growth  in 
the  trunk  of  a  tree.  But  in  climates  where  the  deposition 
of  wood  is  constantly  going  on,  no  marks  exist  in  the  stem 
of  the  yearly  growth,  and  consequently  no  certainty  can 
be  arrived  at  of  the  age  of  the  tree  by  its  stem.  It  has 
been  proposed  to  ascertain  the  age  of  trees  whose  diameter 
is  known  by  ascertaining  the  size  of  a  single  zone ;  but  as 
the  size  of  the  zones  differs  so  much  on  the  two  sides,  this  is 
a  very  uncertain  mode  of  pronouncing  on  the  age  of  a  tree. 

Dr.  Lindley,  in  his  *  Introduction  to  Botany,'  p.  95,  gives 
some  results  of  measurements  of  Indian  trees,  founded  on 
the  above  nile,  which  are  quite  at  variance  with  the 
known  age  of  the  trees.  It  is  probably  by  some  error  of 
calculation  of  this  kind  that  Adanson  has  given  to  some  of 
the  Baobab-trees  (Adansonia  digitata)  of  Africa  the  very 
great  age  of  5000  years ;  and  De  Candolle  has  computed 


the  age  of  a  specimen  of  Taxodiura  distichum  as  even 
much  greater  than  this.  On  the  whole  it  appears  that  it 
is  only  in  trees  of  temperate  climates,  and  belonging  to  the 
class  of  Exogens,  and  whose  stems  have  a  regular  growth, 
and  the  whole  of  whose  zones  can  be  seen,  that  the  me- 
thod of  counting  the  number  of  zones  can  be  relied  on  as 
a  means  of  discovering  their  age.  This  method  is  appli- 
cable to  most  of  the  trees  growing  in  Great  Britain,  except 
where  decay  has  removed  tne  central  portions  of  the  trunk. 
The  rapidity  of  the  growth  of  trees  varies,  but  this  is 
frequently  dependent  on  climate,  soil,  and  situation ;  and 
this  is  often  remarkably  exemplified  in  plantations  where, 
according^  to  the  difference  of  soil,  some  trees  will  have 
grown  with  twice  or  tliree  times  the  rapidity  of  others. 
Taking  however  all  circumstances  together,  there  are 
some  trees  that  grow  much  more  rapidly  than  others.  The 
following  table,  showing  the  comparative  increase  in  cir- 
cumference of  trees  of  different  ages  during  two  years' 
growth  confirms  this  observation  : — 


Cireumfercnre. 

V\^  Year. 

Second  Year.  Thini\ea 

ft.      ia. 

ft.    in.           ft.    in. 

Oak          •        .    0  lOJ 

0   Hi          1     OJ 

Larch       .         .     1    OJ 

13             14 

Elm         •        .2    7i 

2    9          2  11 

Lombardy  Poplar  1    8 

2    0          2    3} 

Lime         .        .     1    8i 

I  10}        2    0 

Up  to  a  certain  point  the  larger  a  tree  is,  the  more  it 
will  increase  annually  in  size,  on  account  of  the  larger 
number  of  leaves  it  bears,  which  are  the  organs  which 
elaborate  the  sap  from  which  the  wood  is  formed.  It  is 
on  this  account  that  the  practice  of  lopping  the  branches 
of  trees  is  so  injurious  to  their  growth,  asby  taking  away  the 
leaves  the  sources  of  the  formation  of  wood  are  destroyed. 

The  influence  of  season  on  the  growth  of  trees  is  very 
remarkable.  On  looking  at  a  section  of  the  trunk  of  any 
large  tree,  it  ^vill  be  found  that  some  zones  are  thick, 
whilst  others  are  very  thin.  Prom  some  observations 
made  on  an  extensive  series  of  felled  trees,  we  beHeve  the 
thick  and  thin  zones  of  wood  correspond  with  hot  and  cold 
seasons.  The  difference  in  the  thickness  of  the  same 
zone  on  the  two  sides  of  the  tree  is  probably  to  be  attri- 
buted to  the  influence  of  prevailing  winds,  the  function 
of  the  leaves  on  the  side  of  the  tree  exposed  to  the  wind 
being  thus  interrupted.  Thus  a  wind  blowing  frequently, 
say  irom  the  north,  during  the  summer  will  cause  a  larger 
deposition  of  wood  to  take  place  on  the  south  than  the 
north  side  of  the  trunk  of  the  tree. 

The  duration  of  the  existence  of  trees  is  very  variable. 
The  occurrence  of  decay  by  a  species  of  slow  combustion 
of  the  wood  of  the  trunk  seems  to  be  the  natural  termina- 
tion of  their  life.  As  long  however  as  the  decay  spares 
enough  tissue  to  transmit  the  sap  from  the  roots  to  the 
branches,  so  long  will  the  tree  live  and  form  new  wood ; 
and  provided  new  wood  is  formed  as  fast  as  the  old  is  de- 
stroyed, the  tree  is  capable  of  existing  to  an  almost  inde- 
finite period.  This  is  not  often  the  case ;  but  still  there 
are  some  instances  recorded,  as  those  of  the  Baobab  and 
Taxodium  before  alluded  to,  of  trees  having  existed  for 
even  thousands  of  years.  The  '  great  chesnut '  at  Torts- 
worth  is  mentioned,  in  writings  still  extant,  in  the  year 
1135,  and  many  other  trees,  especially  oaks  and  chesnuts 
[QuBRCUS  (Q.  Castanea)],  might  be  mentioned,  whose  great 
size  at  present  mmt  lead  to  the  inference  that  they  have 
existed  for  a  period  considerably  above  a  thousand  years. 
In  all  instances  of  trees  of  great  age  decay  has  gone  on  in 
the  centre  of  the  tree,  leaving  frequently  very  large  cavities, 
which  have  been  used  for  various  purposes.  Thus  the 
interior  of  the  ^reat  oak  at  Allouville  in  Normandy  has 
been  converted  into  a  place  of  worship.  An  oak  at  Kid- 
lington  has  served  as  the  village  prison.  The  great  oak  at 
Salcey  is  used  as  a  cattle-fold ;  otners  have  served  as  tanks, 
tombs,  prisons,  dwelling:-houses,  &c. 

For  further  information  on  the  subject  of  trees  the 
reader  should  consult  Loudon's  '  Ai-boretum  et  Fruticetum 
Britannicum,'  and  Selby*s  '  British  Forest-Trees ;'  and  the 
articles  Grafting,  Planting,  Exoobns,  Endogens,  and 
of  particular  trees  under  their  generic  names,  in  this  work. 

TREES,  LAWS  RELATING  TO.    [Timber.] 

TREFOIL.    [Trifolium.] 

TREGONY.    [Cornwall.] 

TREMANDRA'CEiE,  a  natural  order  of  plants  belong* 
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ins^  to  the  syncarpous  group  of  polypetalous  Exogens. 
This  order  consists  of  slender  shrubs  veiy  much  resembUng 
heaths,  usually  covered  with  glandular  hairs.  The  leaves 
are  without  stipules,  either  alternate  or  whorled,  entire  or 
toothed.  The  flowers  are  often  large  and  handsome, 
seated  on  solitary  axillary  pedicels.  The  calyx  has  four 
or  five  sepals  with  a  valvate  jcstivation  ;  the  petals  equal 
in  number  to  the  sepals  and  much  larger;  the  stamens 
hypogynous,  double  the  number  of  the  petals,  with  an- 
thers 2-  or  4-celled,  opening  by  a  pore  at  tne  apex  ;  ovary 
2-celled,  with  a  simple  style  and  stigma ;  seeds  pendulous, 
and  furnished  with  a  caruncle  at  the  apex  ;  albumen 
fleshy,  in  the  axis  of  which  lies  a  straight  cylindrical 
embryo. 

This  is  an  order  of  New  Holland  plants,  containing  but 
two  genera,  Tetratheca  and  Tremandra.  Brown,  who  is 
followed  by  De  CandoUe,  points  out  a  relation  between 
them  and  Polygalacesp  in  their  carunculate  seeds  and 
definite  pendulous  ovules.  Lindley  considers  them  as 
having  an  affinity  with  Rhamnaceap,  from  which  they  differ 
in  the  possession  of  hypogynous  stamens.  Accordingly  he 
places  this  order  in  his  arrangement  with  Rhamnaceae, 
Chailletiaceae,  Nitrariaceae,  and  Burseraceae.  The  proper- 
ties of  this  order  are  not  known.  The  genus  Tremandra 
was  discovered  by  Brown,  and  the  name  given  on  account 
of  the  peculiar  perforation  of  the  anthers. 


Tetratheca  gland  uIom. 
1,  Cutting  with  flowprs;  8,  ovary  with  simple  ttifpna:  3,  4-«e11ed  anther: 
4,  anther  ui)«ninK  by  a  single  pore;  5,  section  oi  capxule  showing  its  two  cells; 
6.  seed  with  tho  caruncle  and  embryo  lying  in  alltumen. 

TREMBECKI,  STANISLAW,  one  of  the  best  Polish 
poets  of  the  a^e  of  Stanislaus  Augustus,  was  bom  about 
the  year  1734,  in  the  district  of  Cracow.  Notwithstand- 
ing his  eminence  as  a  writer,  and  that  during  the  greater 
part  of  his  long  life  he  moved  in  the  higher  circles 
of  society,  very  few  particulars  have  been  preserved  or 
collected  respecting  him.  In  his  youth  he  spent  many 
years  in  visiting  various  parts  of  Europe,  and  resided 
for  a  considerable  time  at  the  court  of  Louis  XV.  After- 
wards he  was  for  a  length  of  time  at  that  of  Stanislaus, 
where  he  held  the  post  of  chamberlain.  Later  in  life  he 
withdrew  almost  entirely  from  society,  rarely  seeing  any 
strangers,  although  he  resided  in  the  family  of  Felix 
Potocki  atTulczyn.  At  one  time  he  had  been  remarkably 
abstemious,  never  touching  either  animal  food  or  wine  for 
thirty  years,  on  which  account  Stanislaus  used  to  call  him 
his  Pythagoras.  Latterly  he  abandoned  that  rigorous  sys- 
tem, which  however  does  not  seem  to  have  had  much 
influence  upon  his  temperament,  for  he  is  said  to  have  been 
engaged  in  no  fewer  than  thirty  duels,  all  of  them  arising 
out  of  some  affair  of  gallantry,  and  in  every  one  of  which 
he  came  off'  conqueror.  He  died  December  12,  1812, 
after  very  little  previous  indisposition,  at  nearly  ninety 
years  of  age.    Among  his  poetical  works,  all  of  wnich  ex- 


hibit great  mastery  of  style  and  beauty  of  language,  that 
entitled  '  Zofijowka'  is  considered  his  chef-d'oeuvre.  This 
production  belongs  to  a  species  of  poetry  now  in  little 
esteem,  it  being  a  description  of  the  gardens  at  Zofijowka, 
an  estate  in  the  Ukraine  belonging:  to  the  Potocki  family  . 
but  though  the  subject  itself  is  not  of  the  highest  order,  it 
is  treated  with  great  ability,  and  the  whole  abounds  with 
striking  beauties;  nor  is -the  reader's  admiration  at  all 
lessened  by  its  having  been  written  when  its  author  was 
between  the  age  of  seventy  and  eighty.  The  work  how- 
ever which  would  probably  have  most  of  all  contributed  to 
his  reputation,  namely,  his  '  History  of  Poland,'  has  never 
seen  the  light.  The  manuscript,  consisting  of  two  hundred 
sheets,  was  ^ven  in  trust  by  him  to  a  friend,  that  it  should 
not  be  pubhshed  until  after  his  death  ;  but  what  became 
of  it  has  not  been  ascertained.  There  is  a  portrait  of 
Trembecki  prefixed  to  the  two  volumes  of  his  poems, 
forming  a  part  of  Bobrowicz's  *  Biblioteka  Klassykow  Pols- 
kich,'  from  which  work  the  account  here  given  is  derived. 

TREMELLA .     [Tremellini.] 

TREMELLI'NI,  the  name  of  the  last  order  of  the  cohort 
Hymenomycetes,  in  Fries's  arrangement  of  the  natural  order 
Fungi.  The  type  of  this  order  is  the  Tremella,  a  genus 
constituted  by  Dillenius,  and  applied  to  a  variety  of  forms 
of  Fungi  belonging  to  this  group,  but  now  arranged  under 
other  genera.  The  Tremellae  of  Dillenius  included  all 
kinds  of  the  lower  forms  of  plants  which  possessed  a  gela- 
tinous character;  and  as  these  exhibited  a  tremulous 
motion  on  being  shaken,  he  ^ve  them  this  name.  It  was 
for  a  long  time  a  matter  of  dispute  amongst  botanists  as  to 
where  the  Tremellae  should  be  placed.  Linnaeus  arranged 
them  with  the  Algae,  Persoon  with  the  Fungi,  and  Smith 
as  Algae  ambiguae.  As  however  their  nature  became  better 
understood,  many  anomalous  forms  were  removed  from 
among  them ;  and  several  genera  having  been  formed,  they 
are  now  arranged  among  the  Fungi. 

The  plants  of  this  order  are  known  by  their  amorphous 
character,  having  a  soft  gelatinous  appearance,  and  look- 
ing like  gummy  exudations  of  the  substances  on  which 
they  grow.  Their  sporidia  are  free.  They  have  been  at 
vanous  times  objects  of  superstition,  and  have  also 
been  employed  in  medicine.  In  the  wooded  countries, 
where  they  are  very  common,  the  people  call  them  *  witch- 
guts,'  *v:  itch-meat,'  and  '  witches'  butter.' 

The  genus  Tremella  is  known  by  its  receptacle  being: 
gelatinous,  homogeneous,  bearing  fruit  all  round,  and  des- 
titute of  papillae.  The  sporidia  are  submergent.  It  has 
a  large  number  of  species,  of  which  nine  are  known  as 
British.  They  are  all  of  them  found  on  the  decaying 
branches,  trunks,  and  stumps  of  trees. 

T.  flmbriata,  fringed  Tremella,  plant  clustered  erect, 
wrinkled,  at  length  black,  with  flaccid  lobes.  It  has  a 
violet  colour  when  young.  When  boiled  in  water  the 
plant  does  not  lose  its  shape  or  colour,  but  yields  a  deep 
brown  infusion,  which  might  be  made  useml  in  dyeing. 
Bulliard  obtained  from  it  a  pigment,  which  he  used  suc- 
cessfully in  painting. 

T,  mesenterica,  orange  Tremella,  or  yellow  Nostoc,  is 
known  by  its  orange-yellow  colour,  tough  consistence,  and 
twisted,  lobed,  and  plicate  form.  This  is  one  of  the  most 
common  of  the  species,  and  is  found  all  the  year  round  on 
decaying  branches  and  sticks,  and  on  the  stumps  of  trees. 
It  varies  much  in  size,  sometimes  having  a  diameter  of  four 
or  five  inches ;  at  other  times  of  not  more  than  half  an 
inch.  It  shrinks  up  in  dry  weather,  becoming  hard,  and  of 
a  dirty  brown  colour,  but  again  expands  on  the  applica- 
tion of  moisture.  Its  variety  in  form  and  colour  has  some- 
times led  to  its  receiving  a  new  name ;  and  great  caution 
is  necessary  in  order  to  the  identification  of  u\  the  species 
of  Tremella. 

T.  albida,  dirty-white  Tremella.  The  plant  is  tender, 
sessile,  dilated,  slightly  lobed,  and  waved ;  the  edges  ob- 
tuse; sporidia  oblong,  curved.  This  plant  is  found  on 
fallen  trees,  branches,  &c.  in  winter  ana  spring.  It  bursts 
through  cracks  in  the  bark,  and  spreads  itself  in  horizontal 
or  cl^ered,  rounded,  white  semipellucid  masses,  which 
are  very  gelatinous  and  tender  when  young,  but  afterwards 
turn  of  a  yellow  colour. 

The  genus  Exidia  is  known  by  possessing  a  gelatinous, 
homogeneous  receptacle,  covered  above  only  with  a  papil- 
late hymenium.  The  most  remarkable  species  of  this 
genus  is  the  Exidia  Auricula  JudtBy  Jew's  Ear.  It  has 
obtained  its  common  name  from  its  resemblance  whilst 
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growing  to  a  human  ear.  The  whole  plant  is  sessile,  con- 
cave, and  flexuous,  of  a  leathery  consistence,  and  a  red- 
dish-brown colour.  It  is  found  mostly  on  living  trees, 
especially  the  elder.  It  is  generally  from  one  to  three 
inches  wide.  This  plant  was  at  one  time  held  in  much 
repute  for  its  medicinal  properties.  It  has  an  astiingent 
character,  and  has  been  used  in  infusion  as  a  lotion  in 
ophthalmia,  and  also  as  a  gaigle  in  sore  throat.  It  has  also 
been  used  in  the  same  cases  as  a  poultice. 

E,glandulosa,  glandular  Exidia,  or  Witches'  butter,  is 
an  etmsed  mass  more  or  less  plane,  thick  and  undulated, 
varying  from  a  whitish-brown  to  a  black  colour;  the 
hymemum  is  covered  with  spicules.  It  is  frequently 
found  in  autumn  and  winter  on  trunks  and  branches  of 
trees,  especially  the  ash.  It  is  sometimes  found  on  the 
under  smface  of  a  branch,  having  a  bell-shaped  form,  and 
in  this  state  it  has  been  called  Tremella  flaccida.  Its 
vaiied  colour  and  form  has  caused  it  to  have  a  great 
number  of  synonyms. 

Tlie  genus  Dacrymyces  has  a  gelatinous  homogeneous  re- 
ceptacle filled  within  with  suberect  flocci,  and  interspersed 
sporidia.  This  genus,  sometimes  called  tear-mould,  yields 
species  which  attack  wrought  wood,  and  produce  what  is 
called  dry-rot.  Tlie  D,  mort/ormis,  mulberry  tear-mould, 
is  of  a  rich  deep  purple  colour,  and  is  found  on  wrought 
wood  in  a  clustered  rounded  form  resembling  a  mulberry. 
The  D,  vfolaceus,  violet  teai'-mould,  has  a  violet-black 
colour,  and  is  found  on  the  trunks  of  pear  and  apple  trees, 
resembling  very  much  the  crust  of  port  wine. 

D.  stiuatusj  common  Tear-mould,  has  a  yellowish 
orange  colour.  It  consists  of  suberect,  rather  thick,  irre- 
gular branched  filaments,  ailiculated  above,  among  which 
the  sporidia  are  dispersed.  It  is  found  most  frequiently  in 
the  wood  of  firs. 

There  are  three  other  genera  belonging  to  the  order 
Tremellini — Ncematelia^  Agyriuniy  and  Hymenula:  they 
have  each  one  species,  and  all  of  them  were  formerly 
described  under  the  genus  Tremella. 

TRE'MITI,  THE  ISLANDS  OF,  a  group  of  small 
islands  in  the  Adriatic  Sea,  belonging  to  the  kingdom  of 
Naples,  and  lying  N.W.  of  the  peninsula  of  Mount  Gar- 
gano,  and  about  16  miles  N.N.E.  from  the  mouth  of  the 
Fortore,  the  antient  Frento.  The  group  of  Tremiti  consists 
of  three  islands,  separated  by  channels  about  half  a  mile 
wide ;  they  are  called  respectively,  San  Domino,  San 
Nicola,  and  Capperara,  the  last  of  which  is  a  mere  nnin- 
habited  rock  abounding  with  capers.  Fourteen  miles  to 
the  E.N.E.  is  a  small  uninhabited  island  called  Pianosa, 
and  65  miles  N.E.  of  Tremiti  is  the  island  of  Lissa  near 
the  coast  of  Dalmatia.  The  Tremiti  islands  form  part  of 
the  administrative  province  of  Capitanata,  and  on  one  of 
them,  San  Nicola,  called  also  Tremiti,  is  a  strong  fortress 
with  a  garrison.  This  island  is  about  three  miles  round, 
and  consists  of  a  lofty  rock  which  is  steep  towards  the  sea. 
The  adjacent  island  of  San  Domino  is  between  five  and  six 
miles  in  circumference,  and  is  more  accessible  and  more 
productive,  especially  of  oil  and  fruit  of  various  sorts.  On 
the  eastern  coast  of  the  island  facing  the  castle  of  Tremiti 
is  a  sort  of  harbour  formed  by  several  small  islands  or 
rocks,  which  however  is  far  from  being  safe  in  all 
weathers. 

These  islands  were  called  by  the  antients  Diomedeae, 
from  a  tradition  that  Diomedes  was  buried  in  one  of  them, 
now  called  San  Nicola,  where  his  monument  or  sanctuary 
was  seen  ;  the  other  island,  now  San  Domino,  was  distin- 
guished by  the  name  of  Teutria.  (Pliny,  Hist.  Nat,, 
iii.  30.) 

In  modem  times  these  islands  were  once  inhabited  by 
Benedictine  monks  and  their  servants  and  labourers  ;  but 
a  band  of  pirates  from  the  coast  of  Dalmatia  made  an 
irruption  upon  the  islands,  killed  the  monks,  and  plundered 
the  church  and  monastery.  The  islands  then  remained 
deserted  for  a  long  time,  till  Pope  Gregory  XII.  at  the 
beginning  of  the  fiiteenth  century  gave  them  to  the  regular 
canons  of  St.  Augustin,  called  also  Lateranenses,  who 
took  possession  of  them  in  1412.  The  new  possessors 
greatly  improved  and  strengthened  the  place,  and  their 
order  being  wealthy,  and  having  large  estates  at  Ca^ 
tena  and  other  places  in  the  neighbouring;  provinces  of 
Apulia  and  the  Abruzzi,  they  built  on  the  island  of  San 
Nicola  a  vast  and  splendid  monastery  and  church,  and  a 
strong  fortress,  covering  one-half  of  the  island  with  build- 
ings, surrounded  by  ramparts  and  bastions,  and  rendering 


it  almost  impregnable,  like  a  little  Malta,  so  as  to  enable 
them  to  resist  the  attack  of  a  formidable  Turkish  fleet  in 
1567,  an  account  of  which  has  been  written  by  Don  Pietro 
Paolo  di  Ribera,  one  of  the  canons.  The  fortress  of  Tre- 
miti was  very  useful  when  the  Turkish  and  Barbary  pirates 
used  to  infest  the  coasts  of  Italy,  as  they  communicated 
by  signals  to  the  watch-towers  on  tlie  mainland  timely 
notice  of  their  approach.  The  convent  being  afterwardls 
suppressed,  the  islands  reverted  to  the  king  of  Naples,  and 
the  fortress  of  Tremiti  has  been  used  as  a  presidio,  or  place 
of  confinement  for  prisoners,  and  occasionally  state  pri- 
soners. (Cocarella,  Cronica  Istoriale  di  Tremiti,  Vemce, 
1606,  with  plates.) 

TREMOLITE.     [Auoitb.] 

TRENCH,  in  mifitary  works,  is  an  excavation  in  the 
ground  from  12  to  18  feet  wide,  and  3  feet  deep,  and 
genei-ally  of  considerable  length,  the  earth  being  tnrown 
up  on  one  side  in  order  to  form  a  sort  of  parapet  by  which 
the  soldiers  in  the  trench  may  be  covered  from  the  view, 
or  protected  from  the  fire  of  the  enemy.     [Sap  ;  Sikgk.I 

TRENCHARD,  SIR  JOHN,  Knight,  a  secretary  of 
state  in  the  reign  of  William  III.,  was  bom  in  1650,  and 
was  the  second  son  of  Thomas  Trenchard,  Esq.,  of  Wol* 
verton  in  Dorsetshire,  the  then  head  of  the  antient  and 
wealthy  family  of  the  Trenchards.  Anthony  k  Wood 
gives  the  following  account  of  Sir  John  Trenchards  birth 
and  education :  '  was  borne  of  puritanical  parents  in 
Dorsetshire,  became  probationary  fellow  of  New  College 
in  a  civilian's  place  an.  1665,  aged  15  yeai-s  or  more, 
entered  in  the  public  library  as  a  student  in  the  civil  law, 
22nd  October  1668,  went  to  the  Temple  before  he  took  a 
degree,  became  barrister  and  councillour.'  {Athence 
Oxonienses,  vcl.  iv.,  p.  405,  Bliss's  edition.)  The  account 
characteristically  proceeds,  *  busy  to  promote  Oates  his 
plot,  busy  against  papists,  the  prerogative,  and  all  that 
way.'  Tlrenchard  was  elected  member  lor  Taunton  in 
Charles  II.'s  third  parliament,  which  met  on  the  6th  March; 
1679,  and  was  dissolved  on  the  12th  of  July  in  the  same 
year.  Anthony  k  Wood  erroneously  states  that  he  was 
fii-st  elected  in  the  succeeding  parliament,  which,  having 
been  called  on  the  1st  October,  1679,  was  not  allowed  to 
aasemble  until  the  same  day  and  month  in  1680.  In  this 
last-mentioned  parliament  Trenchard  took  a  prominent 
part  in  the  support  of  the  Exclusion  Bill,  and  was 
generally  a  zealous  member  of  the  opposition  party.  He 
was  among  those  apprehended  in  1683,  on  the  suspicion  of 
the  Protestant  plot,  of  which  Lord  Russell  and  Sydney  were 
made  the  victuns.  It  was  told  against  him  that  ne  had 
engaged  to  raise  a  body  of  men  from  Taunton.  He  denied 
this  on  examination,  and  Lord  Russell  also  denied  all 
knowledge  of  it ;  but  he  was  committed  to  prison.  *  One 
part  of  his  guilt,'  says  Burnet,  *  was  well  known :  he  was 
the  first  man  that  had  moved  the  exclusion  in  the  House 
of  Commons :  so  he  was  reckoned  a  lost  man.'  {History 
of  His  Own  Time,  vol  ii.,  p.  357,  8vo.  ed.  1823.)  He  was 
afterwards  however  discharged  from  prison  for  want  of  a 
second  witness  against  him.  (Evelyn's  2>jary,  vol.  iii., 
p.  106.) 

After  the  accession  of  James  II.,  Trenchard  engaged  to 
support  the  duke  of  Monmouth  in  his  foolish  invasion,  and 
on  the  almost  immediate  failure  of  the  duke's  attempt  he 
fled  into  France.  (Dalrymple's  Mpmoirs  of  Great  Britain 
and  Ireland,  vol.  i.,  p.  173.)  He^  is  said  to  have  been 
dining  with  his  relative,  Mr.  W.  Speke,  at  Dminster,  when 
he  received  intelligence  of  the  defeat  of  the  duke  of  Mon- 
mouth's army  at  Sedgemoor ;  he  immediately  mounted  his 
horse  and  acivised  Mr.  Speke' to  do  the  same ;  he  succeeded 
in  making  his  way  to  Weymouth,  where  he  took  ship  for 
France ;  and  the  story  goes  on  to  say,  that  at  the  moment 
he  was  embarking,  his  friend  Mr.  Speke  was  hanging 
before  his  own  door  at  Ilminster.  (Burke's  History  of  the 
Commoners,  vol.  iv.,  p.  78.)  He  remained  abroad  till 
things  had  ripened  for  the  Revolution  of  1688. 

Trenchard  was  member  for  Dorchester  in  the  convention 

Strliament  which  placed  William  and  Mary  on  the  throne, 
is  services  to  WiUiam  were  rewarded  by  his  being  made, 
first,  serieant,  then  chief  justice  of  Chester  and  a  knight, 
and  lastly,  in  the  spring  of  1693,  secretary  of  state.  He 
received  this  last  appointment  at  the  same  time  that 
Somers  was  elevated  from  the  attorney-generalship  to  be 
lord  keeper;  and  these  two  appointments  were  neld  of 
great  importance,  as  being  signs  of  William's  desire  to 
return  to  the  Whigs,  from  whom  he  had  for  a  time  alien- 
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ated  himself.  In  the  spring  of  the  next  year  lord  Shrews- 
bury returned  to  the  other  secretaryship  of  state,  and  the 
government  was  made  completely  whig.  Sir  John  Trench- 
ard  died  on  the  20th  of  April,  1695. 

Opposite  characters  have  been  drawn  of  him  by  Anthony 
k  Wood  and  bishop  Burnet.  The  former  calls  him  *  a  man 
of  turbulent  and  aspiring  spirit.*  Burnet's  character  of 
him  is  as  follows :  *  He  had  been  engaged  far  with  the 
duke  of  Monmouth,  as  was  told  formerly.  He  got  out  of 
England,  and  lived  some  years  beyond  sea,  and  had  a  right 
understanding  of  affairs  abroad.  He  was  a  calm  and 
sedate  man,  and  was  much  more  moderate  than  could 
have  been  expected,  since  he  was  a  leading  man  in  a 
party.  He  had  too  great  a  regard  to  the  stars  and  too 
little  to  religion.'  The  last  feature  in  the  character  which 
Burnet  has  drawn  is  illustrated  by  a  story  of  Wood's.  *  An 
astrologer  told  him  formerly  that  he  should  such  a  year 
be  imprisoned,  such  a  year  like  to  be  hanged,  such  a  year 
be  promoted  to  a  great  place  in  the  law,  such  a  year 
higher,  and  such  a  year  die,  which  all  came  to  pass,  as  he 
told  Dr.  Gibbons  on  his  death-bed.' 

TRENCHARD,  JOHN,  a  political  writer  of  some 
celebrity  in  his  day,  was  bom  in  1662.  He  was  a  member 
of  a  junior  branch  of  the  same  family  as  the  subject  of  the 
preceding  article,  and  was  the  eldest  son  of  William 
Trenchard,  Esq.,  of  Cutteridge  in  Dorsetshire,  by  Ellen, 
daughter  of  Sir  George  Norton,  of  Abbots  Leigh  in 
Somersetshire.  On  Sir  George  Norton's  death  in  1715, 
Mr.  Trenchard,  his  grandson,  inherited  his  property. 

The  writer  of  the  life  of  Trenchard,  in  the  *  Biographia 
Britannica,*  has  fallen  into  the  error  of  making  him 
the  son  of  Sir  John  Trenchard,  to  whom  he  was  but 
distantly  related.  The  actual  degree  of  relationship  may 
be  seen  in  Burke's  *  History  of  the  Commoners,'  vol.  iv., 
pp.  78,  79.  This  error  has  led  to  others.  For  instance, 
the  writer  represents  him  as  having  been  bora  in  1669, 
instead  of  1662,  Sir  John  Trenchard'  himself  having  been 
born  in  1650.  These  mistakes  have  been  copied  in 
Chalmers's  *  Biographical  Dictionary*  and  the  *  Biographic 
Universelle.' 

Mr.  Trenchard  was  educated  for  the  law,  and  was  called 
to  the  bar.  But  his  fortune  not  requiring  that  he  should 
follow  a  profession,  he  left  the  bar  for  what  was  to  him  the 
more  congenial  pursuit  of  politics.  The  author  of  the 
life  in  the  *  Biographia  Britannica'  says,  *  By  the  decease 
of  an  uncle,  and  a  marriage  to  a  gentlewoman  with  a 
considerable  fortune,  he  came  into  the  possession  of  a 
good  estate,  and  the  prospect  of  a  much  better,  which 
also  fell  into  his  hands  on  tne  demise  of  his  father  in  1695, 
whom  he  succeeded  likewise  in  the  House  of  Commons, 
being  elected  a  burgess  for  Taunton  in  1695.'  A  great 
deal  of  this  is  incorrect.  Sir  John  Trenchard  died  in  1695, 
but  Mr.  Trenchards  father  did  not  die  till  1710.  Mr. 
Trenchard  was  elected  for  the  parliament  that  met  in  1695, 
but  sat,  not  for  Taunton,  but  for  Wareham.  And  it  is 
probable  that  the  account  of  the  fortune  acquired  by 
marriage,  and  by  the  death  of  an  uncle,  is  a  mistake 
arising  out  of  Mr.  Trenchard's  inheriting,  after  his  father's 
death,  from  his  maternal  grandfather,  Sir  George  Norton. 

In  1698  Mr.  Trenchard  published,  in  conjunction  with 
Mr.  Movie,  a  pamphlet  entitled  *  An  Argument  showing 
that  a  Standing  Army  is  inconsistent  with  a  Free  Grovera- 
ment,  and  absolutely  destructive  to  the  Constitution  of  the 
English  Monarchy.'  The  question  of  a  standing  army 
being  at  that  time  seriously  agitated,  this  pamphlet  is  said 
to  have  produced  a  considerable  effect.  It  was  followed 
almost  immediately  by  *•  A  Short  History  of  Standing 
Armies  in  England.'  In  1699  Mr.  Trenchard  was  chosen 
by  the  House  of  Commons  one  of  seven  commissioners  for 
taking  an  account  of  the  forfeited  estates  in  Ireland ;  and 
he  was  one  of  the  four  who  signed  the  report  including  the 
private  estate,  or  that  which  had  belonged  to  James  il.  in 
ri^ht  of  the  crown,  wluch  William  had  granted  to  his 
mistress,  Lady  Orkney.  A  warm  debate  arose  out  of  this 
report  in  the  House  of  Commons,  which  is  to  be  read  in 
the  *  Parliamentary  History.'  The  report  was  approved  of 
by  the  House,  but  gave  zreat  offence  to  the  king. 

In  1709  Mr.  Trenchard  published  *  A  Natural  History  of 
Superstition ;' '  Considerations  on  the  Public  Debts ;'  and 
*  A  Comparison  of  the  Proposals  of  the  Bank  and  South 
Sea  Company.'  He  published,  in  1719,  two  additional 
pamphlets  entitled  *  Thoughts  on  the  Peerage  Bill,'  and 
•Reflections  on  the  Old  Whig.'     In  1720  he  began,  in 


conjunction  with  Mr.  Thomas  Gordon,  a  Scotchman,  whom 
he  had  taken  some  time  before  into  his  house,  and  em- 
ployed as  an  amanuensis,  a  series  of  letters  on  political 
questions,  under  the  signatures  of  Cato  and  Diogenes^ 
which  appeared  first  in  the  London,  and  then  in  the 
British,  Journal;  and  in  the  same  year,  in  conlunction 
with  the  same  gentleman,  he  began  a  paper  called  the 
'  Independent  Whig,'  which  was  devoted  to  the  subjects  of 
religion  and  church  government.  [Gordon,  Thomas.] 
These  two  series  of  letters  went  on  till  1723,  on  the  17th  of 
December,  in  which  year  Mr.  Trenchard  died.  The  imme- 
diate cause  of  his  death  was  an  ulcer  in  the  kidnejrs ;  but 
he  is  said,  in  another  account,  *to  have  thought  too 
much,  and  with  too  much  solicitude,  to  have  done  what 
he  did  too  intensely,  and  with  too  much  vigour  and  activity 
of  the  head,  which  brought  upon  him  many  bodily  dis- 
orders, and  is  supposed  at  last  to  have  worn  out  the 
springs  of  life.*    {ptogravhia  Britannica.) 

After  Mr.  Ti-enchara's  aeath,  Mr.  Gordon  collected  Cato*s 
letters,  and  published  them  in  4  vols.  12mo.  In  the 
preface  to  the  work,  he  has  sketched  the  character  of  liis 
Iriend  and  benefactor,  justifying  his  eulogy  by  saying  *that 
he  has  set  him  no  higher  than  his  own  great  abilities  and 
many  virtues  set  him ;  that  his  failings  were  small,  his  talents 
extraordinarv,  his  probity  equal  to  his  talents,  and  that  he 
was  one  of  the  ablest  and  one  of  the  most  useful  men  that 
ever  any  country  was  blessed  withal.'  Mr.  Gordon  also 
published,  after  Mr.  Trenchard's  death,  the  papers  which 
had  appeared  of  the  'Independent  Whig,' in  2  vols.  12mo. ; 
and  at  the  end  of  the  second  volume  is  printed  a  long  Latin 
inscription  on  Mr.  Trenchard's  tomb,  wnich  had  proceeded 
from  Mr.  Gordon's  pen.  Tbis  inscription  is  printed  also  in 
the  notes  to  the  life  in  the  *  Biographia  Bntannica.'  Mr. 
Gordon  continued  the  '  Independent  Whig*  after  the  death 
of  his  coadjutor,  and  made  two  additional  volumes.  The 
four  volumes  of  the  *  Independent  Whig,'  and  'Cato's  Let- 
ters,' have  both  passed  through  seveial  editions.  They 
both  excited  much  interest  when  they  were  first  published 
and  for  some  time  after ;  but  are  now  little  read  or  known. 

Mr.  Trenchard  had  married  a  daughter  of  Sir  William 
Blackett,  of  Northumberland,  but  had  no  children.  Of 
his  widow  we  are  told,  that,  'finding  Mr.  Gordon  very 
useftil  in  managing  her  affairs,  she  continued  him  in  her 
service,  was  much  pleased  with  his  company,  and,  having 
paid  a  decent  tribute  of  tears  to  the  memory  of  her  deceased 
husband,  entered  some  time  after  into  a  second  marriage 
with  this  ingenious  friend  and  companion,  who  had  several 
children  by  her.*    {Biographia  Britannica,) 

TRENCK,  BARON  FRANZ  VON,  was  bom  at  Reg- 
gio  in  Calabria,  on  the  1st  of  January,  1711.  His  father 
was  a  general  in  the  Austrian  service,  and  took  him  when 
only  eleven  years  old  to  serve  in  the  war  against  Spain. 
At  this  tender  age  he  was  present  and  actually  fougnt  at 
the  battle  of  Melazio.  He  was  afterwards  sent  to  the 
military  academy  at  Vienna,  and  having  passed  his  exami- 
nation with  great  distinction,  he  was  appointed  cornet  in 
the  regiment,  Palfy.  His  extraordinary  physical  strength 
united  with  an  uncommon  degree  of  ferocity  manifested 
itself  very  early,  and  brought  him  into  many  difiicul- 
ties.  When  only  seventeen,  his  father  having  refused 
to  supply  him  with  more  money  for  his  exti-avagancies, 
he  applied  to  a  farmer  in  the  neighbourhood,  and  upon 
receiving  a  refusal  there  also,  he  cut  the  man's  head 
off.  This  affair  was  hushed  up  with  great  difficulty,  and 
he  was  sent  to  Russia,  where  by  his  military  talents  and 
dauntless  courage  he  soon  gained  the  friendship  of  Marshal 
Miinnich,  and  was  made  captain  of  hussars.  A  short  time 
after  he  had  received  his  commission,  he  attacked  a  whole 
Turkish  regiment  near  Bucharest,  contrary  to  the  express 
orders  of  his  colonel,  with  his  small  troop,  and  ^ined  a 
decided  victory.  Upon  his  return  the  colonel  repnmanded 
him  for  his  disobedience ;  he  answered  by  a  blow,  which 
felled  his  superior  officer  to  the  ground.  For  this  offence 
he  was  sentenced  by  a  court-martial  to  be  whipped  out  of 
the  regiment,  a  punishment  at  that  period  still  inflicted  in 
Russia  upon  commissioned  officers.  While  he  was  awaiting 
the  execution  of  this  sentence  in  his  tent,  he  heard  that  a 
brisk  engagement  with  the  Turks  was  taking  pface,  and 
Marshal  Miinnich  being  near,  he  called  out  to  the  marshal, 
and  asked  if  he  would  pardon  him,  provided  he  brought 
back  within  an  hour  three  Turks'  heads.  The  marshal  as- 
sented, and  Trenck  immediately  leaped  upon  the  first  horse 
he  saw,  galloped  into  the  very  centre  of  the  enemy,  and 
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returned  to  the  camp  within  half  an  hour  with  four  Turks' 
heads  suspended  from  the  pommel  of  his  saddle.  But  shortly 
after  he  was  sentenced  to  death  for  a  still  greater  violation 
of  discipline,  and  it  was  only  through  Munnich*s  influence 
that  his  sentence  was  commuted  first  into  banishment  to 
Siberia,  and  at  last  to  six  months'  hard  labour.    This  pu- 
nishment he  had  to  undergo  at  Kiew,  and  immediately  after 
he  retired  to  his  estates  m  Croatia.     The  Austrian  pro- 
vinces en  the  Turkish  frontiers  being,  after  the  war,  infested 
with  numerous  and  well-organized  bands  of  robbers,  Trenck 
voluntarily  levied  a  force  oi  atliousand  men  among  his  own 
tenants,  and  succeeded  in  a  very  short  time  in  clearing  the 
country  of  these  dangerous  enemies.    A  short  time  after- 
wards disturbances  breaking  out  in  Hungary  on  the  occasion 
of  Maria  Theresa's  succession  to  the  throne,  Trenck  offered 
his  own  and  the  services  of  his  men,  his  regiment  of  Pan- 
dours,  as  he  called  them,  to  the  young  empress.    Tliis  offer 
was  accepted,  and  Trenck  went  to  Vienna.     The  disturb- 
ances were  however  soon  pacified  by  Maria  Tlieresa's  heroic 
conduct  at  Presburg,  and  he  was  sent  to  the  army  on  the 
Rhine  and  in  the  Netherlands  under  the  command  of  Prince 
Charles.  Here  he  again  distinguished  himself  by  his  bravery 
and  military  skill,  but  at  the  same  time  by  his  rapacity  and 
brtital  ferocity.    It  was  principally  Trenck  who  covered 
Prince  Charles's  celebrated  retreat  into  Bohemia,  and  on 
his  march  through  Bavaria  he  took  five  fortified  places  in 
less  than  three  weeks.    It  would  lead  too  far  here  to  relate 
the  well-authenticated  acts  of  plunder  and  cruelty  which 
he  committed,  but  he  and  his  Pandours  were  as  much 
dreaded  over  the  whole  empire,  as  Tilly  an4  his  men  in  the 
Thirty  Yeara'  War.    In  the  following  year  he  joined  the 
array  against  Frederic  the  Great,  and  'after  the  battle  of 
Soraii  (Sept.  '14,  1745)  he  undertook  to  take  the  king  by 
surprise  at  Collin,  and  to  carry  him  off^  prisoner.    In  this  he 
failed  with  CTeat  loss  of  men  ;  but  he  got  a  large  booty,  as 
he  captured  Frederic's  tent  and  all  that  it  contamed.    upon 
his  return  to  Vienna  a  court-martial  was  held  over  him, 
some  of  his  own  officers  accusing  him  of  having  received 
bribes  from  the  enemy,  besides  unexampled  cruelty  and 
avarice.    At  his  fir^t  examination  one  of  the  judges  used 
some  disrespectful  expressions  towards  Prince   Charles ; 
Trenck,  with  the  fury  and  strength  of  a  tiger,  jumped  at 
him,  nearljr  throttled  him,  and  would  have  thrown  him  out 
of  a  high  window  if  the  guard  had  not  hastened  to  interfere. 
He  was  confined  at  Vienna  for  upwards  of  a  year,  when 
Baroness  Lestock,  a  lady  to  whom  he  was  betrothed, 
eifected  his  escape  by  large  bribes  to  his  jailers,  who  con- 
nived at  liis  feigning  to  be  dead.    He  was  carried  in  a 
coffin  to  be  buried,  but  as  soon  as  the  funeral  procession 
had  got  outside  the  town  gates,  he  jumped  out  of  it, 
covered  himself  with  a  cloak,  mounted  a  horse  which  stood 
prepared,  and  made  his  way  to  Bruges  in  the  Netherlands, 
where  he  was  however  soon  arrestea  again,  and  was  taken, 
heavily  loaded  with  chains,  to  Gi-aetz.    Here  in  a  fit  of 
despondency  he  took  poison,  and  died  October  4,  1747, 
leaving  his  great  wealth  to  his  cousin  Fi'ederic,  who  how- 
ever did  not  derive  much  benefit  from  the  bequest. 

{Memoires  du  Baron  Franz  de  Trenck^  ^nts  par  F.  de 
Trenck,  1  vol.  8vo.,  Paris,  1787 ;  Leben  und  Thaten  der 
TranckCy  von  Watermann,  2  vols.  8vo.,  Leipzig,  1837; 
Memoires  du  Prince  de  Ligne,  2  vols.  8vo.,  Vienne,  1816.) 
TRENCK,  BARON  FREDERIC  VON  DER,  bom  at 
Kunigsberg,  February  16,  1726.  His  mother  was  a  yon 
Der&hau,  and  both  parents  belonged  to  the  most  antient 
and  wealthy  houses  m  East  Prussia.  His  father  had  served 
vdth  distinction  as  major-general  in  the  Prussian  army. 
The  young  baron  distinguished  himself  very  early  by 
extraordinary  precocity ;  in  his  thirteenth  year  he  was 
entered  as  a  student  of  law  and  belles  lettres  at  the  uni- 
versity of  his  native  place,  and  passed  the  usual  examina- 
tion with  great  distinction.  One  year  later  he  fought  a  duel 
with  one  of  the  most  celebrated  swordsmen  at  Konigsberg, 
whom  he  wounded  and  disarmed.  In  his  sixteenth  year 
Count  Lottum,  one  of  his  relations,  and  adjutant-general  to 
Frederic  (afterwards  the  Great),  took  him  to  Berlin,  where 
the  king  immediately  appointed  him  cadet,  and  soon  after- 
wards, having  himself  upon  one  occasion  been  surprised  at 
the  young  man's  talents,  he  promoted  him  to  a  cometcy 
m  his  body-guard,  at  that  time  considered  the  most  splen- 
did and  j^allant  regiment  in  Europe,  in  which  the  rank  of 
every  officer  was  tnree  degrees  higher  than  in  other  regi- 
ments. The  king's  favour  and  his  own  amiable  manners 
procured  him  many  friends  at  court,  but  at  the  same  time 
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excited  envy  and  malice.  The  foundation  of  his  cruel  fate 
is  said  to  have  been  laid  about  two  years  afterwai'ds  at  a 
ball  given  at  the  royal  castle  at  Stettin,  in  celebration  of 
the  marriage  of  the  princess  Ulrike,  the  king's  eldest  sister, 
with  the  king  of  Sweden.  The  youngest  sister,  the  princess 
Amalie,  is  said  to  have  noticed  him,  to  have  invited  him  to 
see  her  at  her  private  apartments,  and  to  have  cherished  a 
violent  passion  for  him  ever  afterwards.  In  an  unguarded 
moment  he  is  said  to  have  boasted  of  the  favours  shown 
him  by  his  royal  mistress.  This  was  reported  to  the  king, 
who,  although  he  did  not  think  proper  to  punish  his  in- 
discretion, took  a  decided  dislike  to  him,  and  watched 
every  opportunity  of  visiting  him  m6st  severely  for  trifling 
faults  in  military  discipline.  This  story,  embellished  with 
many  romantic  incidents,  originates  principally  with 
French  writei-s,  who  in  many  instances  contradict  them- 
selves as  to  dates  and  other  matters.  That  an  imprudent 
attachment  between  Trenck  and  the  princess  existed  can- 
not be  doubted  ;  but  that  Frederic,  violent  and  passionate 
as  he  was  in  all  his  private  concerns,  should  nave  pre- 
tended blindness  in  so  important  a  matter,  and  should 
even  have  continued  to  bestow  favours  upon  the  man  who 
had  dishonoured  his  sister's  name,  is  difficult  to  credit. 

During  the  war  between  Prussia  and  Austria  he  was 
placed  on  the  king's  staff,  and  distinguished  himself  on 
several  occasions,  particularly  when  his  cousin,  PVanz 
Trenck,  attempted  to  take  the  King  prisoner  by  surprise  at 
Collin.  A  611011  time  afterwards'his  cousin  aadressed  him 
a  letter,  returning  him  some  of  his  horses  which  his  pan- 
dours had  taken  upon  one  of  their  fora^ng  expeditions. 
This  circumstance  he  mentioned  in  presence  of  a  Colonel 
Jaschinsky,  who  owed  him  a  considerable  sum  of  money, 
and  who  at  Berlin  was  known  to  be  his  secret  enemy.  This 
man  artfully  persuaded  him  to  a  coiTespondence  with  his 
cousin,  he  himself  undertaking  to  forward  the  lettei-s  by 
means  of  his  mistress,  the  wife  of  the  Saxon  resident, 
Madame  de  Bossart.  Several  lettere  passed  in  Hiis  way 
open  through  Jaschinsky 's  hands,  until  he  got  possession  of 
one  in  which  some  highly  imprudent  expressions  were 
found,  which  he  immediately  caused  to  be  laid  before  the 
king.  The  result  was,  that  Trenck  was  cashiered  and  sent 
prisoner  to  the  fortification  of  Glatz,  not  by  a  formal 
sentence,  but  by  an  order  from  the  king,  who  expressed 
his  intention  at  the  same  *ime  to  keep  him  there  ibr  one 
year ;  evidence  enough,  it  would  seem,  that  he  only  meant 
to  punish  his  correspondence  with  the  enemy,  and  no 
other  or  greater  crime.  At  first  he  was  treated  according  to 
his  rank,  and  with  all  possible  indulgence ;  but  when  it  was 
discovered  that  he  had  several  times,  by  bribes,  attempted 
and  nearly  effected  his  escape,  he  was  placed  in  close  con- 
finement. On  the  24th  of  December,  1746,  he  nevertheless 
succeeded  in  malting  his  escape,  by  the  assistance  of  and 
together  with  Major  Schell.  With  yreat  fatigue  and  danger 
he  reached  his  mothers  residence  m  Brandenburg,  whence 
he  proceeded  to  Vienna,  amply  furnished  with  money.  A 
strict  investigation  was  ordered'  by  the  king,  for  the  pur- 
pose of  finding  out  how  he  had  effected  his  escape  ;  the 
result  of  which  was  the  discovery  that  large  sums  had  been 
remitted  to  him  by  the  princess  Amalie.  It  is  highly  pro- 
bable that  this  was  the  fii'st  time  that  Fi'ederic  knew  of  his 
sister's  attachment ;  and  from  this  period  must  be  dated 
his  intense  and  obdurate  hatred  of  Trenck.  In  the  mean 
time  Trenck  had  got  into  fresh  troubles  at  Vienna,  which  he 
himself  principally  attributes  to  the  intrigues  of  his  cousin 
Franz,  notwithstanding  he  was  in  prison  at  the  time  on  a 
criminal  charge.  He  left  Vienna  in  disgust,  and  went  to 
Russia,  where,  through  the  recommendation  of  the  English 
ambassador  (to  whom  Frederic  himself  had  introduced  him 
at  Berlin,  under  the  flattering  title  of  Matador  de  ma 
jeunes8e)y  he  was  well  received,  and  appointed  captain  of 
a  troop  of  hussars.  Here  he  might  have  lived  peaceably 
and  content,  being  in  hi^h  favour  with  the  empress,  and 
having  acquired  consider&le  wealth  through  a  legacy  of  a 
Russian  princess;  but  the  Prussian  ambassador.  Count 
Goltz,  left  nothing  undone  to  injure  him,  pretending  that 
he  acted  thus  in  accordance  with  instmctions  from  the 
king  his  master.  His  cousin  at  Vienna,  who  was  now  dead, 
had  made  him  his  heih  Upon  this  he  determined  to  leave 
Russia;  and  after  having  visited  Sweden,  Denmark,  and 
Holland,  he  returned  to  Vienna  to  take  possession  of  his 
inheritance.  Fresh  difficulties  awaited  nim  there.  His 
cousin's  estates  were  under  sequestration,  and  after  vex- 
atious and  expensive  suits  he  agreed  to  a  compromise,  by 
-  Vol.  XXV.— 2  B 
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which  he  received  75,t)00  florins,  and  the  appointment  of  a 
captaincy  in  a  regiment  of  hussars.  In  1748  he  went  to 
Prussia  to  visit  his  family ;  and  at  Dantzig,  when  on  the 
point  of  embarking  for  Sweden,  owing  to  some  hints  of 
impending  danger  which  he  had  received,  he  was  arrested 
by  a  party  of  hussars,  and  taketi  prisoner  to  Berlin.  He 
was  at  first  treated  well,  but  his  intemperate  language,  and 
even  threats  against  the  king,  hurried  on  his  fate.  He 
was  taken  to  Magdeburg,  and  confined  in  a  cell  under- 
ground, and  almost  without  light.  His  sufferings,  and  his 
bold,  desperate,  and  almost  successful  attempts  to  escape, 
may  be  resul  in  his  own  Memoirs.  After  two  soldiers  had 
suffered  death  for  conniving  at  his  attempts  to  regain  his 
liberty,  and  several  other  plots  had  been  discovered,  a 
prison  was  at  last  built  on  purpose  for  him,  in  which  he 
was  chained  to  the  walls  with  fetters  of  sixty-seven  pounds 
weight.  Here  he  remained  above  four  years  more,  till  at 
last  his  relations  succeeded  in  softening  Frederic's  obdu- 
racy ;  and  on  the  ^ith  of  December,  1763,  he  was  released 
upon  condition  of  leaving  the  kingdom.  He  went  first  to 
Vienna,  where  he  was  again  arrested  on  account  of  his 
violent  language  against  Frederic.  The  emperor  however 
having  convinced  himself  by  a  personal  interview  that  his 
words  were  the  mere  outbreak  of  unmeaning  rage  after  his 
dreadful  sufferings,  set  him  free,  paid  him  the  arrears  of  his 
salary  as  a  captain,  and  advised  him  td  retire  in  order  to 
recover  his  health  and  his  spirits.  He  settled  at  Aix-la- 
Chapelle,  married  a  daughter  of  the  burgomaster  De  Broe, 
and  commenced  business  as  a  wine-merchant.  He  went 
several  times  to  England  upon  commercial  affairs,  but  not- 
with  standing  all  his  exertions  his  affairs  did  not  prosper, 
and  he  became  a  bankrupt.  After  this  new  misfortune  he 
wrote  articles  of  rather  a  democratic  tendency  for  several 
periodical  publications ;  and  in  1787,  after  the  death  of 
Frederic  the  Great,  he  published  his  Memoirs,  for  the 
copyright  of  which  he  received  a  veiy  large  sum.  Prom 
that  time  he  became  for  a  time  a  distinguished  person  in 
the  world.  His  book  was  translated  into  almost  all  Euro- 
pean languages ;  the  ladies  at  Paris,  Berlin,  and  Vienna 
wore  rings,  necklaces,  bonnets,  and  gowns  k  laTrenck,  ahd 
not  less  than  seven  different  theatrical  pieces  in  which  he 
was  the  hero  were  brought  out  on  the  French  stage.  The 
year  following  he  once  more  visited  Berlin ;  but  although 
he  was  kindly  received  by  the  king,  it  seems  that  he  was 
disappointed  in  his  expectations,  and  he  returned  to  Aix- 
la-Chapelle,  where  he  commenced  the  publication  of  a 
weekly  paper,  under  the  title  of  *  L'Ami  des  Hommes,'  in 
which  he  proclaimed  himself  a  champion  of  the  new 
French  doctrines.  Meeting  with  little  encouragement,  lie 
went  to  Paris  in  1792,  joined  a  Jacobin  club,  and  was 
afterwards  a  zealous  adherent  to  the  Mountain  party, 
which  nevertheless  betrayed,  accused  him,  and  brought 
him  to  the  guillotine  on  the  25th  of  July,  1794.  Yet  on 
the  scaffold,  and  in  his  sixty-eighth  year,  he  gave  proofs  of 
his  ungovernable  passions.  He  harangued  the  surrounding 
multitude,  and  when  his  head  was  on  the  block,  he  once 
more  attempted  to  give  utterance  to  his  vehemence,  and 
the  executioner  had  to  hold  him  by  his  silver  locks  to  meet 
the  fatal  stroke. 

(Friedrich  Trenk's  Merkwurdige  Lebensgeschickte  von 
ihm  selbst  beschriehen^  2  vols.  8vo.,  Berlin,  1787  ;  Medita- 
tions du  Baron  de  Trenck  dam  sa  Prison  d  Magdebourgy 
avec  un  precis  historioue  de  ses  malheurs,  1  vol.  8vo., 
Paris,  1788;  Denkwuraigkeiten  von  Freyherrn  von  Dohm, 
Berlin,  1812 ;  D.  Thi^bault,  FredSric  le  Grand,  ou  Souve- 
nirs de  vingt  ans  de  scjour  d  Berlin,  2  vols.  8vo.,  Paris, 
1801 ;  Leben  und  Thaeten  der  Trenke  von  Wdtermann, 
2  vols.  8vo.,  Leipzig,  1837.) 

TRENT.    [Tyrol.] 

TRENT,  COUNCIL  OF,  CONCI'LIUM  TRIDENTI'- 
NUM,  the  last  oecumenical  council  of  the  Latin  or 
Western  Church,  was  first  convoked  by  a  bull  of  Pope 
Paul  III.,  dated  May,  1542,  for  the  avowed  purpose 
of  restoring  peace  to  the  church,  distracted  as  it  was 
by  the  schism  of  Lutlier  and  the  other  reformers.  The 
papal  legates,  one  of  whom  was  Cardinal  Reginald  Pole, 
proceeded  to  the  town  of  Trent,  which  was  fixed  upon  for 
the  meeting  of  the  assembly,  being  a  kind  of  neutral 
ground  between  Germany  and  Italy.  The  pope  had  en- 
joined them  to  invite  all  Christian  princes,  and  especially 
the  king  of  France,  and  Charles  V.,  emperor  of  GTermanj 
and  king  of  Spain,  to  send  to  Trent  the  bishops  of  their 
respective  dominions.     But  neither  Francis  nor  Charles, 


who  were  then  at  war  with  one  anothei*,  appeared  very 
willing  to  comply  with  the  pope's  request;  and  the 
legates,  not  finding  a  sufficient  number  of  prelates  assem- 
bled, did  not  open  the  council.  Meantime  Charles  V.  was 
negotiating  with  the  German  Protestants,  who  had  already 
thtee  votes  in  the  college  of  the  electors  of  the  empire, 
namely,  those  of  the  electors  of  Brandenburjj  and  of  Sax- 
ony, and  of  the  elector  palatine,  and  now  claimed  a  fourth 
vote,  which  would  have  assured  them  the  majority,  beinff 
that  of  Hermann,  archbishop  of  Cologne,  who  had  seceded 
from  Catholicism.  This  claim  however  was  overruled,  for 
the  clergy  of  Cologne  adhered  to  the  antient  faith,  and 
appealed  to  the  emperor  and  the  pope.  The  pope  excom- 
municated and  deposed  the  archbishop,  ana  ordered  the 
chapter  to  make  a  new  election,  and  the  emperor  sent 
troops  to  expel  Hermann  and  instal  the  new  archbishop 
elect.  Charles  however  still  persevered  in  his  hopeless 
object  of  effecting  a  union  between  Protestants  and  Catho- 
lics :  he  devised  conferences  or  consultations  for  the  pur- 
pose, to  which  he  invited  theologians  of  both  parties,  but 
all  to  no  purpose.  He  also  held  forth  the  prospect  of  a 
general  council ;  but  the  Protestants  replied,  that  as  that 
assembly  was  to  be  composed  of  Roman  Catholic  pre- 
lates, they  would  not  recognise  its  authority,  which  must 
of  necessity  be  hostile  to  tiiem  and  their  doctrines.  Charles 
however  stood  in  need  of  the  Protestant  princes,  in  order 
to  be  enabled  to  manage  the  affairs  of  the  empire,  and  to 
carry  on  his  war  against  the  Turks.  He  knew  also  that 
his  rival,  Francis  of  France,  who  was  persecuting  the  Hu- 
guenots in  his  own  dominions,  was  secretly  instigating  the 
German  Protestants  to  resist  the  emperor.  Charles  con- 
voked a  diet  at  Speyer  in  1544,  in  which  a  kiyd  of  status 
quo  concerning  the  material  interests  of  the  people  and 
clefrgy  of  both  communions  was  agreed  upon,  until  a  future 
diet  should  decide  permanently  on  the  settlement  of  the 

Eoints  of  contentiort.  The  pope  was  angry  at  this,  which 
e  considered  a  weak  condescension  on  the  part  of  Charles, 
and  he  wrote  to  the  emperor,  in  August,  1544,  a  strong 
letter  of  censure.  Meantime  the  peace  of  Crespy,  between 
Francis  and  Charles,  having  removed  some  of  the  obstacles 
to  the  opening  of  the  council.  Pope  Paul  sent  again  his 
legates  to  Trent  to  proceed  to  instal  the  assembly,  which 
ceremoriv  took  place  on  the  13th  of  December,  1545.  Only 
Ibur  archbishops,  twenty  bishops,  five  heads  of  monastic 
Orders,  three  papal  legates,  and  an  auditor,  besides  the  im- 
perial orators  or  envoys,  werfe  present  on  that  day,  but 
other  prelates  afterwards  gradually  joined  the  assembl}'. 
After  hearing  mass  and  a  sermon  in  the  cathedral,  the 

S relates,  being  seated,  were  asked  by  Cardinal  del  Monte, 
rst  papal  legate  and  president  of  the  council,  whether  it 
pleased  them,  *  for  the  glory  of  God,  the  extirpation  of 
heresy,  the  reformation  df  the  clergy  and  people,  and  the 
downfall  of  the  enemies  of  the  Chnstian  name,  to  resolve 
and  declare  that  the  Sacred  General  Tridentine  Council 
should  begin  and  was  begun  ?  *  To  which  the  assembled 
fathers  replied  singly  *  Placet.'  It  was  next  resolved  in 
the  same  form  that  the  first  session  should  be  holden  on 
the  7th  of  the  following  January.  Te  Deum  was  then 
sung ;  and  the  fathers,  having  taken  off  their  pontifical 
rbbes,  returned  to  their  respective  dwellings.  Committees 
were  appointed  to  regulate  preliminary  matters  of  form 
and  proceeding.  The  French  bishops  insisted  that  to  the 
title  of  *  (Ecumenical  Tridentine  Cbuncil '  should  be  added 
the  words  *  representing  the  Universal  Church,'  as  had 
been  done  at  Constance  and  Basle.  The  legates  however 
opposed  this  as  inopportune,  and  tending  to  alienate  still 
more  the  seceders  from  the  church.  It  was  also  remem- 
bered that  the  councils  pf  Constance  and  of  Basle  had 
added  the  declaration  that  *  the  council  held  its  authority 
immediately  of  Christ,  and  was  above  all  other  dignities, 
the  papal  dignity  included.'  This  would  have  been  moot- 
ing a  delicate  point,  and  the  legates  avoided  it  by  observing 
that  the  council  of  Constance  had  assumed  a  right  of 
supremacy  because  at  that  time  the  church  was  in  a  state 
of  schisni  between  several  pretenders  to  the  papal  see ; 
and  as  for  the  council  of  Basle,  that  assembly,  after  its 
quarrel  with  Pope  Eugenius,  was  no  longer  considered  as 
legitimate.  The  words  suggested  by  the  French  bishops 
were  ultimately  left  out. 

Another  preliminary  question  was,  whether  the  votes 
should  be  given  by  nations,  so  that  the  prelates  of  each 
nation  should  have  only  one  vote  dl  together,  or  by  in- 
dividuals. The  legates  insisted  upon  the  latter  mode  being 
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adopted,  and  they  carried  their  point,  a  matter  of  import- 
ance when  it  is  considered  that  the  Italian  bishops  were 
proportionally  more  numerous  than  the  rest. 

The  council  had  been  professedly  convoked  for  two  great 
objects :  one,  the  definition  of  the  dogmas  of  faith,  and  the 
condemnation  of  heresies^  and  the  otner  the  reform  of  the 
church  in  matters  of  discipline  and  jurisdiction.  The  Ger- 
man bishops,  supported  by  the  envoys  of  the  emperor,  urged 
that  the  labours  of  the  council  should  begm  with  the 
business  of  reform,  as  it  was  the  relaxation  of  discipline 
that  had  first  occasioned  the  present  schism  in  the  church, 
and  that  the  only  chance  of  reclaiming  the  seceders  was  to 
manifest  an  earnest  will  to  reform  abuses  before  proceed- 
ing to  condemn  them  and  their  tenets ;  that  if  the  council 
did  not  take  in  hand  speedily  the  work  of  church  reform, 
the  lay  powers  would  tate  it  up  themselves,  to  the  manifest 
injury  of  the  ecclesiastical  authority.  The  bishop  prince 
of  Trent  spoke  at  length  on  this  side ;  as,  being  on  the 
threshold  of  Germany,  he  was  ac(]^uainted  with  the  state  of 
opinions  in  that  country,  and  the  majority  of  the  prelates 
seemed  to  incline  to  his  opinion.  The  papal  legates  however, 
supported  by  the  Italian  prelates,  were  of  opinion  that  the 
council  should  begin  with  defining  the  dogmas,  as  that 
was  the  highest  task,  and  ought  to  be  first  attended  to, 
because  faith  is  the  foundation  of  all  moral  virtues ;  that 
the  outcry  about  reform  was  well  known  to  be  mainly 
directed  a^sdnst  the  court  of  Rome  and  its  jurisdiction,  and 
was  an  indirect  attack  upon  the  authority  of  the  sovereign 

gontiff,  towards  whom  it  would  be  more  reverent  to  leave 
im  the  initiative  in  correcting  the  abuses  of  his  own 
court,  while  the  council  was  attending  to  the  graver 
questions  of  religion,  otherwise  dissensions  would  arise 
between  ihe  head  and  the  body  of  the  church,  only  to  the 
advantage  and  satisfaction  of  heretics.  Would  the  bishops 
assume  the  functions  of  judges  over  their  supreme  pastor, 
and  proclaim  the  superiority  of  the  council  above  him,  as 
those  of  Basle  had  done  ?  The  pope  could  not,  either 
in  respect  of  his  dignity  or  his  conscience,  submit  to  such 
an  assumption,  and  would  resist  it  strenuously,  as  it  tended 
not  only  to  overthrow  the  pontifical  authority,  but  also  to 
throw  the  whole  spiritual  hierarchy  and  the  church  itself 
into  disorder  and  anarchy.  After  a  lengthened  discussion 
Cardinal  del  Monte,  the  head  legate,  acknowledged  the 
existence  of  many  abuses ;  but,  he  swd,  the  abuses  were 
to  be  found  not  only  in  the  Roman  court,  they  existed  in 
all  orders  of  persons  and  in  all  ranks  of  ecclesiastical  digni- 
ties ;  that  he  should  therefore  give  the  example  of  renounc- 
ing his  pluralities  and  curtailing  his  establishment  and 
reducing  his  expenses,  and  he  hoped  other  fathers  would 
do  the  same  for  the  edification  of  the  Christian  world. 
This  produced  a  strong  sensation  in  the  assembly,  and  the 
bishop  prince  of  Trent  said  that  he  was  ready,  if  the  coun- 
cil so  pleased,  to  renounce  the  see  of  Brixen,  retaining  only 
that  of  Trent ;  but  the  proposal  was  not  responded  to  bv 
the  other  prelates,  and  at  last,  in  order  to  conciliate  all 
parties,  it  was  resolved  that  the  two  departments  of  doc- 
trine and  discipline  should  be  proceeded  with  simulta- 
neously, that  for  every  sitting  congregation  engaged  in 
discussions  on  dogma,  there  should  be  another  concerning 
the  reform  of  discipline ;  and  this  resolution  was  at  last 
agreed  to  by  the  pope. 

llie  council,  at  the  beginning  of  its  regular  session,  un- 
dertook to  define  first  of  all  what  were  the  sources  of 
authority  in  matters  of  faith.  It  declared  that  the  Catholic 
doctrines  are  contained  in  the  authentic  books  of  the  Old 
and  New  Testaments,  and  also  in  the  traditions  concerning 
faith  and  morals  which  are  preserved  in  the  Catholic 
church.  This  was  a  condemnation  of  Luther's  assertion 
that  ^1  the  doctrine  of  the  Christian  faith  is  contained  in 
the  Scriptures,  and  that  unwritten  tradition  is  not  to  be 
held  as  authority. 

The  council  next  proceeded  to  define  the  dogmas  of 
faith,  such  as  those  of  original  sin,  predestination,  grace, 
and  free  will,  the  definition  of  whicn  may  be  seen  m  the 
catechism  published  by  the  name  of  *  Catechismus  ad 
Parochos,'  or  *  Catechism  of  the  Council  of  Trent,'  which  is 
translated  into  most  languages. 

While  the  council  was  thus  occupied,  Luther,  the  imme- 
diate oriffinator  of  all  this  controversy,  died  at  Eisleben  in 
Saxony,  m  February,  1546.  Shortly  after  war  broke  out 
between  the  emperor  Charles  V.  on  one  side,  and  the  duke 
of  Saxony  and  the  landgrave  of  Hesse  on  the  other,  and  the 
lathers  assembled  at  Trent  were  at  one  time  alarmed  for 


their  own  safety.  The  war  however  having  rolled  on 
towards  the  north,  the  council  continued  its  labours,  and 
propounded  the  doctrine  of  the  church  concerning  the 
sacraments,  which  they  stated  to  be  seven  in  number, 
namely,  baptism,  confirmation,  the  eucharist,  confession  or 
penitence,  extreme  unction,  ordination,  and  matrimony; 
and  afterwards  they  proceed  to  treat  of  each  of  them 
seriatim,  laying  down  the  orthodox  doctrine  and  anathe- 
matizing the  discordant  tenets  of  the  Lutherans,  Zwin^- 
lians,  and  other  heretics.  At  the  same  time  the  council 
proceeded  with  discussions  on  subjects  of  discipline  and 
reform.  The  question  of  pluralities  proved  a  mo»t  difficult 
one  to  settle.  The  Spanish  bishops  made  a  strong  remon- 
strance against  the  abuses  of  pluralities  and  non-residence, 
and  wished  the  council  to  pass  at  once  severe  decrees 
against  both.  The  legates  proposed  that  the  pope  should 
take  into  his  own  hancu  the  task  of  reform,  ana  tney  wrote 
to  Rome  accordingly,  and  the  pope  directed  a  bull  to  the 
council  by  which  he  referred  tne  matter  to  himself.  This 
bull  met  with  great  opposition  and  was  a  source  of  mis- 
understanding between  Rome  and  the  council.  At  last,  in 
March,  1547,  the  legates  suddenly  closed  the  session,  which 
was  reckoned  the  seventh  since  uie  opening  of  the  council, 
and  in  virtue  of  the  authority  they  held  from  the  pope 
they  transferred  the  council  to  Bologna,  under  the  plea 
that  a  contagious  disorder  had  broken  out  in  the  city  of 
Trent.  The  majority  of  the  prelates  assented,  but  there 
were  eighteen  bishops,  chiefly  of  the  dominions  of  the  em- 
peror, who  refused  to  leave  Trent.  The  others  followed  the 
legates  to  Bologna,  where,  after  opening  the  session,  the 
council  was  acQourned  sine  die.  Charles  V.  protested 
against  the  meeting  of  Bolog[na,  which  he  did  not  acknow- 
ledge as  a  council,  and  insisted  upon  the  council  being 
restored  to  Trent. 

In  1559  Pope  Paul  III.  died,  and  his  successor  Julius 
XII.  again  convoked  the  Council  at  Trent,  in  May,  1551. 
Not  many  prelates  attended.  The  French  king,  who  was 
at  the  time  on  bad  terms  with  the  pope,  on  account  of  the 
dib^uted  possession  of  Parma,  forbade  his  bishops  to  re- 
pair to  Trent,  on  the  plea  that  they  could  not  go  there  in 
safety ;  and  he  talked  of  convoking  a  national  council  in 
France.  The  Council  of  Trent  proceeded  however  to  de- 
fine the  doctrine  of  transubstantiation,  the  Lord^s  Supper, 
and  the  mass,  and  afterwards  that  of  confession  and  the 
other  sacraments.  At  the  same  time  decrees  were  made 
concerning  points  of  discipline,  touching  the  episcopal 
jurisdiction,  the  appeals  to  Home,  and  other  such  matters. 
This  session  of  the  Council  is  remarkable,  inasmuch  as 
there  were  present  ambassadors  of  Maurice,  elector  of 
Saxony,  of  the  elector  of  Brandenburg,  and  several  Pro- 
testant divines  from  Wittenberg  and  Augsburg,  who, 
having  obtained  a  safe  conduct  from  the  Council,  were  re- 
ouesting  a  conference  on  the  controverted  doctrines.  But 
the  news  of  the  revolt  of  Maurice  of  Saxony  against  the 
emperor,  and  of  the  progress  of  his  arms  in  the  spring  ()f 
1552,  scared  away  most  of  the  prelates,  and  Pope  Julius 
soon  after  prorogued  the  Council  by  a  bull,  and  the  legates 
returned  to  Italy.  The  president.  Cardinal  Crescenzio,  who 
had  been  some  time  infirm,  died  on  arriving  at  Verona. 

This  prorogation  of  the  Council  continued  for  ten  years, 
during  which  period  three  popes  died  in  succession,  Julius 
III.,  Marcellus  II.,  and  Paul  IV.  At  last  Pius  IV.  being 
elected,  began  to  think  seriously  of  re-opening  the  general 
council,  of  which  the  church  seemed  to  stand  more  in 
need  than  ever. 

In  1561  Pope  Pius  IV.  having  issued  a  bull  for  the  re- 
opening or  resuming  the  sessions  of  the  Council  at  Trent, 
the  Fathers  gathered  again  in  that  town,  and  on  the  18th 
of  January,  1562,  the  session  was  solemnly  opened  in  the 
cathedral  of  Trent  by  the  papal  legates,  one  of  whom,  the 
Cardinal  Gronzaga,  was  named  president  by  the  pope.  One 
hundred  and  twelve,  consisting  of  archbishops,  bishops,  and 
mitred  abbots,  were  present,  besides  the  cardinals.  The 
orators  of  the  various  states  were  also  present.  The  arch- 
bishop of  Reggio,  after  delivering  a  sermon,  asked  the 
Fathers  *  if  it  waa  their  pleasure  that  the  holy,  oecume- 
nical, and  general  Tridentine  Council  be  celebrated  accord- 
ing to  the  tenor  of  the  letters  of  the  Holy  Father  and  Lord 
Pius  IV.,  and  that  those  matters  be  treated  in  due  order 
which,  on  being  proposed  by  the  papal  legates  and  the 
president  of  the  Cfouncil,  shall  appejEir  to  the  holy  synod 
fit  and  suitable  to  relieve  the  calamities  of  the  times,  to 
restrain  the  evil  tongues  of  slanderers,  to  correct  the 
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abuses  of  morals,  to  cure  the  church  of  its  evils,  and  to 
bring  about  the  peace  of  Christendom.'  To  which  all  an- 
swered '  Placet,'  with  the  exception  of  the  archbishop  of 
Granada  and  the  bishops  of  Leon,  Orense,  and  Almeria  in 
Spain,  who  objected  to  the  words  *  on  being  nroposed  by  the 
legates,'  as  restricting  and  trammelling  tne  deliberative 
faculties  of  the  assembly.  It  was  in  fact  a  question  on 
the  right  of  initiative,  as  it  is  called  in  our  days.  .  After 
some  debate  the  words  were  approved.  The  next  dif- 
ficulty was  started  by  one  of  the  French  envoys  or  orators. 
Be  Lansac,  supported  hy  the  imperial  envoys,  who  wished 
that  the  j)resent  council  be  called  a  new  one,  and  not  a 
continuation  of  the  former.  As  the  Protestants  had  refused 
to  acknowledge  the  early  acts  of  the  Council,  the  declaring 
the  present  Council  to  be  a  continuation  of  the  former  was 
like  sliutting  the  door  against  reconciliation  with  them,  an 
extremity  dreaded  by  the  court  of  France,  where  the 
Huguenots  were  powerful  and  threatening.  The  pope  had 
purposely  employed  the  word  *  resuming'  as  a  middle  term, 
and  he  maintained  his  point. 

The  Council  now  proceeded  to  regular  business.  The 
legates  proposed  several  questions  of  discipline,  the  prin- 
cipal of  which  were— to  render  obligatory  the  residence  of 
oixiinaries  in  their  sees  and  of  incumbents  in  their  parishes ; 
2,  that  no  one  should  be  admitted  to  priestly  orders  with- 
out a  benefice;  3,  to  provide  against  vicious  or  ignorant 
incumbents ;  4,  to  legislate  upon  the  validity  or  nullity  of 
clandestine  marriages  ;  5,  to  remedy  the  abuse  of  quaestors, 
or  distributors  of  indulgences.  The  first  question,  that  of 
residence,  gave  rise  to  warm  discussions,  and  was  at  length 
adjourned  to  a  later  period.  With  regard  to  the  question 
of  ordination,  it  was  decreed  by  the  Council  that  no  one 
should  be  ordained  without  being  provided  with  either  a 
living,  patrimony,  or  pension  sufficient  for  his  maintenance 
as  a  priest ;  such  a  living,  patrimony,  or  pension  not  to  be 
resigned,  alienated,  or  taken  aw^ay  without  leave  from  the 
bishop.  Bishops  were  empowered  at  the  same  time  to 
unite  poor  livingjs  into  one,  and  to  oblige  the  parishioners 
to  repair  the  parish  churches.  It  was  decreed  also  that  the 
conferring  of  clerical  orders,  the  testimonials,  seal,  &c., 
should  be  gratuitous  on  the  part  of  the  bishop  and  his 
court,  and  the  notary  fees  were  fixed  at  a  very  low  rate. 
With  re^rd  to  those  incumbents  who  proved  unequal  to 
their  ministry,  if  through  ignorance  or  infirmity,  the  bishop 
was  to  give  them  proper  coadjutors ;  and  if  through  mis- 
conduct he  was,  after  trying  admonition  first,  to  administer 
condign  punishment.  As  many  laypersons  were  possessed  of 
benefices,  the  Council  decreed  that  every  holder  of  a 
benefice  in  a  cathedral  or  collegiate  church  should  be 
obliged  to  take  the  order  corresponding  to  his  ministry,  and 
that  no  one  coul'd  vote  in  the  chapter  unless  he  vere  a 
subdeacon ;  that  no  one  should  be  ordained  bishop  unless 
he  had  been  at  least  six  months  in  holy  orders,  and  was  a 
doctor  of  divinity,  or  had  testimonials  from  some  university, 
or,  if  a  monk,  from  the  superiors  of  his  order,  of  being  qua- 
lified to  expound  theology  and  canon  law. 

Dispensations  used  frequently  to  be  obtained  from 
Rome  on  false  pretences.  It  was  decreed  that  all  dispensa- 
tions should  be  examined  by  the  respective  ordinaries,  who 
were  to  ascertain  the  truth  of  the  ground  on  which  they  were 
granted.  Bishops  were  likewise  enjoined  to  look  to  and 
watch  strictly  the  proper  administration  of  charitable 
funds  and  pious  bequests;  and  in  particular  instances 
they  were  to  act  as  executors.  Notaries  were  subjected 
to  examinations  in  all  such  matters.  The  pain  of  ex- 
communication was  pronounced  ipso  facto  against  every 
one,  without  any  distinction  of  persons,  who  should  usurp 
or  detain  any  property,  right,  or  emolument  belonging  to 
any  church,  benefice,  Mont  de  Pi6t6,  or  other, pious  and 
charitable  establishment,  until  he  should  make  full  restora- 
tion and  receive  absolution  from  the  pope.  This  gave  rise 
to  serious  objections,  especially  on  tne  part  of  the  French 
parliaments,  who  asserted  that  the  Council  had  exceeded 
its  powers,  and  had  encroached  upon  the  rights  of  the  civil 
authority. 

The  subject  of  the  quaestors,  or  deputed  distributors  of 
indulgences  and  receivers  of  the  alms  of  the  faithful  to  be 
applied  to  pious  purposes,  came  next  before  the  Council. 
It  was  owing  to  some  of  these  men  that  the  great  schism  of 
Germany  and  Switzerland  had  originated.  The  abuse 
was  notorious,  and  a  remedy  was  necessary  for  the  honour 
and  the  very  existence  of  the  church.  Many  fathers  of  the 
Council  were  for   abolishing    altogether  'the    office  of 


quaestor,  as  a  source  of  uiiavcidable  coiTuption ;  othera 
were  for  circumscribing  it  by  giving  to  each  quaestor  an 
adjunct  appointed  by  the  ordinary,  who  was  to  derive 
no' profit  whatever  from  the  sale.  It  was  represented  that 
former  Councils,  such  as  that  of  Vienne  and  Lyon,  had  ac- 
knowledged the  abuses  of  the  qusestorship,  and  had  re- 
strained them  by  enactments.  Wiiile  the  fathers  were  de- 
bating, the  bishop  of  Lanciano  arrived  at  Trent  from  Rome, 
with  communications  to  the  legates  that  it  was  the  pope's 
wish  that  the  office  of  quaestor  should  be  entirely  suppressed. 
The  decree  of  abolitipn  was  then  carried  unanimously,  re- 
serving to  the  ordinaries  or  chapters  the  faculty  of  publish- 
ing at  due  seasons  the  indulgences  of  the  church,  without 
any  remuneration,  and  to  receive  the  voluntary  oblations 
of  the  faithful  and  apply  them  to  charitable  purposes. 
This  measure  of  reform  was  one  of  the  most  efiective 
which  were  carried  in  the  Council  of  Trent. 

Meantime  the  Committee  of  the  Council  appointed  to 
examine  matters  of  dogma  and  ceremony,  proposed  several 
questions  concerning  the  use  of  the  communion  and  the 
mass.  The  court  of  ftrance  and  the  emperor  wished  the  use 
of  the  cup  to  be  granted  to  the  laity,  in  order  to  remove  at 
least  one  of  the  points  of  contention  ^^'ith  the  Protestants ; 
the  envoy  of  the  duke  of  Bavaria  suggested  moreover 
the  expediency  of  allowing  marriage  to  priests.  Uj)on 
which  Cardinal  Sforza  Pallavicino,  the  orthodox  historian 
of  the  Council,  exclaims  with  an  expression  of  wonder, 
that  it  appeared  as  if  Catholic  princes  fancied  that  the 
Council  was  assembled  for  the  purpose  of  pleasing  rather 
than  condemning  heretics!  After  much  discussion  the 
Council  decreed  that  laymen  and  non-officiating  church- 
men were  not  obliged  to  communicate  under  ^botli  fonns  ; 
and  in  reply  to  those  who  wished  to  take  the  sacrament  in 
both,  it  was  decided  that  the  question  should  be  referred 
to  the  Roman  pontiff^  who  would  settle  it  for  the  best  ad- 
vantage of  the  Christian  world. 

On  the  subject  of  the  Episcopal  institution,  a  grave 

?[uestion  arose  which  threatened  a  schism  in  the  assembly, 
t  was,  whether  the  bishops  held  their  ordination  by  divine 
institution,  or  whether  they  held  their  faculty  from  the 
pope  as  Vicar  of  Christ.  The  archbishop  of  Granada  at 
the  head  of  the  Spanish  bishops  maintained  the  first  doc- 
trine, namely,  that  a  bishop  held  his  see  by  divine  right, 
whilst  most  of  the  Italian  bishops  and  the  generals  of  mo- 
nastic orders  asserted  that  although  the  Episcopal  charac- 
ter was  indelible,  the  Jurisdiction  of  a  bishop  over  any  par- 
ticular diocese  was  hable  to  change  at  the  will  of  the 
Roman  pontiff.  Lainez,  general  oi  the  Jesuits,  spoke  at 
great  length  on  the  subject.  He  asserted  that  the  Episcopal 
order  or  character  is  distinct  from  the  Episcopal  jurisdic- 
tion ;  the  first,  being  from  God,  is  imparted  at  the  moment 
of  consecration,  while  the  second  is  held  by  the  bishop  in 
commission  from  the  pope,  who  is  the  Vicar  of  Christ,  and 
the  first  source  of  all  ecclesiastical  authority  upon  earth, 
and  who  can  bestow  the  same  jurisdiction  upon  any  other 
clergyman.  This  doctrine  of  Lainez  met  with  much  oppo- 
sition, especially  from  the  Spanish  prelates,  who  said  that 
the  Jesuit  wanted  to  extend  the  authority  of  the  pope  at 
the  expense  of  that  of  the  bishops.  The  settlement  of  the 
canon  upon  this  question  was  deferred  till  after  the  arrival 
of  the  Cardinal  de  Lorraine,  a  learned  canonist  and  a  most 
influential  peraon  at  the  court  of  France,  who  vras  anxiously 
expected  at  Trent.  He  arrived  about  the  middle  of  No- 
vember, accompanied  by  fourteen  French  bishops,  three 
abbots,  and  eighteen  doctors  of  divinity,  mostly  from  the 
Sorbonne.  He  was  received  by  the  papal  legates  and  the 
other  prelates  with  marks  of  the  greatest  respect.  After 
the  first  introduction  and  congratulations,  the  cardinal 
made  known  that  his  instructions  from  King  Charles  IX. 
and  the  queen-mother,  Catherine  de*  Medici,  were  to  ask 
of  the  Council,  1,  That  the  use  of  the  cup  in  the  commu- 
nion should  be  granted  to  the  laity  all  over  the  kingdom 
of  France.  2,  That  the  sacraments  should  be  administered 
m  the  French  language.  3,  That  in  the  parish  churches 
prayers  should  be  said  in  French,  and  the  catechism  be 
taught  in  the  same  language.  4,  That  the  psalms  should 
be  likewise  sung  in  French  upon  aversion  approved  by  the 
bishops  and  the  universities.  5,  That  some  means  be 
found  to  prevent  the  licentious  life  of  many  churchmen, 
and  that  if  no  other  could  be  agreed  upon,  at  least  it  be 
enacted  that  holy  orders  be  conferred  only  upon  persona 
of  mature  age.  6,  That  moreover  if  any  proposals  diould 
be  started  in  the  Council,  for  the  love  of  peace  and  the  re- 
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gtoration  of  the  unity  of  the  church,  to  make  some  conces- 
sions to  the  seceders  from  its  bosom  in  those  matters  which 
did  not  interfere  with  the  word  of  God,  such  for  instance  as 
the  marriage  of  priests  or  the  alienation  of  the  church  pro- 
perty which  was  already  in  the  hands  of  the  Protestants :  in 
all  such  matters  the  ambassadors  of  the  French  king  and 
French  bishops  were  instructed  always  to  exert  themselves 
in  favour  of  concession.  And  if  such  concessions  should  be 
granted  by  the  Council  for  the  recovery  of  so  many  noble 
provinces  which  had  been  torn  from  the  body  of  the 
church,  the  king  and  the  queen-mother  promised  in  their 
name,  as  well  as  in  the  name  of  the  other  princes  of  the 
royal  blood,  that  they  would  accept  the .  decrees  of  the 
Council  and  oblige  all  their  subjects  to  conform  to  them. 
Beside  these,  the  French  ambassadors  were  also  instructed 
to  petition  the  Council  against  pluralities  and  non-resi- 
dence, against  benefices  without  duties,  against  the  'abuse 
of  exactmg  fees  for  the  administration  of  sacraments  and 
other  spiritual  assistance,  against  the  practice  of  resigniner 
benefices  or  sees  in  favour  of  particular  individuals ;  ana 
to  request  also  that  no  first-fruits  and  tenths  be  exacted 
upon  benefices,  in  short,  that  a  complete  reform  should  be 
made  in  the  temporalities  of  the  church,  so  as  to  remove 
everything  that  savoured  of  avarice  or  simony,  or  other  in- 
terested practices ;  and  lastly,  to  urge  upon  the  assembled 
fathei-s  the  necessity  of  defining  clearly  and  explaining  to 
tlie  people  the  pure  doctrine  of  the  church  concerning  the 
use  of  images,  relics,  and  indulgences,  and  the  practice  of 
pilgrimages  and  of  pious  fraternities. 

All  these  matters,  being  ranged  under  thirty-four  heads, 
were  laid  before  the  Council  Si  the  beginning  of  the  year 
15G3,  by  Renlaud  Ferrier,  president  of  the  parliament  of 
Parii*,  and  orator  to  the  Council,  as  petitions  on  the  part  of 
the  French  king.  Both  Ferrier  and  the  cardinal  of  Lor- 
raine supported  them  in  eloquent  but  general  terms,  in- 
sisting:: upon  the  absolute  necessity  of  a  thorough  reform, 
and  of  restoring  the  church  to  its  antient  pmity,  depicting 
with  vivid  colours  the  fearful  calamities,  tne  civil  and  reli- 
gious wars,  the  bloodshed,  disorders,  and  anarchy  which 
distracted  a  great  part  of  the  fair  kingdom  of  Fi-ance, 
owin^  to  the  protracted  schism.  The  tone  and  the  parti- 
culars of  these  remonstrances  agreed  in  general  with  those 
of  the  envoys  of  the  emperor ;  but  they  were  opposed  by 
the  Italian  prelates,  who  thought  that  most  of  the  petitions 
were  derogatory  from  the  authority  and  dignity  of  the  Roman 
see.  Parties  ran  high,  and  reproaches  and  recriminations 
were  exchanged  with  acrimony.  The  papal  legates,  espe- 
cially the  Cardinal  Gonzaga  of  Mantua  and  Cardinal  Seri- 
pando,  endeavoured  t*^  smooth  down  contention  and  to 
conciliate  hostility.  On  the  question  of  residence  beinff 
again  agitated  in  the  Council,  it  was  urged  by  the  Spanish 
prelates  that  the  bishops  were  bound  to  reside  in  their  dio- 
ceses '  by  divine  law,'  and  the  Cardinal  of  Lontdne  and  the 
other  French  prelates  seemed  disposed  to  a^e  with  them. 
This  was  treading  upon  the  old  ground  of  dispute  concern- 
ing the  divine  institution  of  bishops,  and  the  pa.pal  legates 
wished  to  avoid  the  controversy.  Long  and  animatedf  dis- 
cussions followed,  projects  and  counterprojects  of  a  decree 
were  proposed,  and  it  was  not  till  July  that  the  Council 
came  to  a  resolution.  During  the  debates  the  legates 
having  said  that  the  pope  had  authority  to  govern  the 
universal  church,  the  orators  of  the  French  king,  Lansac 
and  the  president  Ferrier,  objected  to  this,  as  being  con- 
trary to  their  opinion  and  that  of  the  church  of  trance, 
that  the  Council  was  above  the  pope,  an  opinion  which 
Fender  supported  by  quoting  the  Council  of  Constance. 
Upon  this  Cardinal  Senpando  observed  to  Ferrier  that  the 
case  was  not  in  point,  as  at  the  time  of  the  Council  of 
(>onstance  there  was  schism  among  various  pretenders  to 
tlie  papacy,  and  no  certain  undisputed  pope,  and  that 
therefore  it  was  required  for  the  council  to  assert  its  supre-~ 
macy,  in  ordei*  to  act  as  umpire ;  whilst  now  there  was  a 
legitimate  undisputed  pontiff,  who  could  never  allow  his 
supremacy  to  be  disputed,  and  that  they,  the  legates,  were 
ready  to  defend  his  supreme  authority  as  the  representa- 
tive of  Christ  on  earth  even  with  their  lives.  The  Caixii- 
nal  of  Lorraine,  alarmed  at  the  progress  of  the  Huguenots, 
as  they  were  called,  in  France,  and  at  the  murder  of  his 
brother  the  duke  of  Guise,  became  anxious  to  bring  to  a 
conclusion  the  business  of  the  Council  and  return  to  court, 
and  he  therefore  drew  nearer  to  the  legates  and  separated 
himself  from  Ferrier  and  the  other  envoys  of  the  Sorbonne 
or  Gallican  schod* 


In  the  month  of  March  (1563)  the  two  most  distinguished 
of  the  Papal  legates  at  the  council.  Cardinals  Ercole  Gon- 
zaga and  GirolanTo  Senpando,  died  at  a  short  inten'al  from 
each  other.  Their  loss  was  greatly  felt,  for  they  were 
both  learned,  temperate,  conscientious,  and  irreproachable. 
Pope  Pius  IV.  substituted  for  them  Cardinals  Morone  and 
Navagero,  and  appointed  Morone  to  be  president  of  the 
council. 

In  July  of  that  year  the  Council  issued  its  canon  on  the 
suWect  of  residence.  Without  entering  into  the  question 
of  divine  right,  it  enjoined  all  bishops,  archbishops,  and 
cardinals  having  the  charge  of  a  see  or  cathedral  chui*ch, 
to  reside  personally  in  their  respective  cathedrals  through- 
out the  year,  and  more  especially  during  the  I^nt,  Advent, 
Christmas,  Easter,  and  other  solemn  festivals,  except  in 
cases  of  urgent  necessity,  through  motives  of  Christian 
charity,  ot  *  for  the  evident  advantage  of  the  church  or 
commonwealth,'  and  then  not  without  the  written  appro- 
bation of  the  pope  or  of  the  metropolitan.  The  same 
decree  was  extended  to  incumbents  of  parishes. 

The  Council  issued  a  canon  concerning  the  doctrine  of 
the  institution  of  bishops.  It  stated  that  there  is  a  hier- 
archy in  the  church,  instituted  by  divine  ordination,  and 
consisting  of  bishops  and  presbyters  and  other  ministers  ; 
that  bishops  are  superior  to  presbyters,  and  have  the  power 
of  ordaining  and  confirming,  which  is  not  given  to  the 
othera ;  that  the  only  legitimate  bishops  are  those  ordained 
by  the  pope  or  by  other  ecclesiastical  and  canonical 
authority,  which  last  expression  alluded  to  a  custom  that 
prevailed  in  Germany,  where  some  metropolitans  appointed 
their  suffragans  without  an  express  commission  from  the 
pope.  At  the  same  time  a  decree  of  discipline  was 
annexed  to  the  canon  of  doctrine.  After  several  pre- 
visions for  the  proper  administration  of  the  churches,  it 
was  decreed  that  in  every  episcopal  church  there  should 
be  at  least  one  seminary  for  the  education  of  candidates 
for  holy  orders,  and  regulations  were  laid  down  for  the 
economy,  discipline,  method  of  instmction,  and  the  choice 
of  teachers  of  such  establishments.  This  was  another 
very  beneficial  enactment  of  the  Council. 

The  Council  next  laid  down  the  doctrine  of  the  Catholic 
church  concerning  marriage,  which  it  reckons  as  one  of 
the  sacraments.  Among  other  articles  on  this  subject,  it 
condemns  polygamy  as  contrary  to  divine  law,  it  forbids 
persons  in  holy  orders  conti*acting  marriage,  and  it  states 
marriage  to  be  indissoluble,  even  after  the  adultery  of  one 
or  both  of  the  parties. 

On  the  important  question  of  clandestine  mamages,  that 
is  to  say,  marriages  contracted  before  witnesses  without 
the  intervention  of  the  parish  priest,  the  Council  decreed 
that  in  future  no  marriage  should  be  considered  valid  which 
was  not  contracted  before  the  parish  incumbent  or  before 
another  clergyman  duly  deputed  by  the  incumbent,  or  by 
the  ordinary,  and  in  presence  of  at  least  two  witnesses 
besides,  and  that  their  names,  as  well  as  the  names  of  the 
married  parties,  and  the  date  of  the  celebration  of  the 
marriage,  should  be  entered  into  a  register  to  be  kept 
by  every  parish  incumbent.  The  Council  explained 
also  what  were  the  cases  of  relationship  and  other 
canonical  impediments  to  the  contracting  of  marriages, 
and  although  it  did  not  condemn  altogether  the  practice  of 
dispensations  being  granted  by  the  pope  in  particular 
instances,  it  recommended  that  such  dispensations  should 
be  granted  rarely,  gratuitously,  and  on  proper  and  sufficient 
grounds. 

Hitherto  the  secular  princes  had  insisted  upon  reforms 
of  the  church  and  clergy ;  now  the  pope  and  court  of 
Rome  urged  the  Council  to  make  reforms  affecting  the 
princes  and  their  courts.  According  to  instructions  re- 
ceived from  Cardinal  Borromeo,  the  pope's  minister  at 
Rome,  the  legates  laid  before  the  assembly  several  motions, 
chiefly  in  support  of  tlie  ecclesiastical  immunities.  The 
following  were  among  the  principal  heads : — ^Tliat  church- 
men should  not  be  summoned  before  the  lay  courts. 
That  the  lay  courts  and  magistrates  should  not  inter- 
fere in  causes  of  matrimony,  heresy,  tithes,  patronage, 
patrimonial  benefices,  ecclesiastical  fiefs,  the  temporal 
jurisdiction  of  churches,  nor  in  any  cause,  civil,  criminal, 
or  mixed,  pertaining  to  the  ecclesiastical  couHs.  That 
churchmen  should  not  be  liable  to  pay  taxes,  tenths,  forage, 
or  subsidies  of  any  sort,  either  on  the  properiy  of  the  church 
or  on  their  own  patrimonial  property.  That  the  property 
of  the  church,  moveable  and  immoveable,  of  every  sort. 
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tithes  and  other  rights,  should  be  held  fts  sacred  from  the 
hands  of  the  lay  powers.  That  all  letters,  citations, 
sentences,  and  excommunications,  from  the  ecclesiastical 
courts,  or  from  Rome,  should  be  promulgated  and  executed 
without  requiring  any  exequatur  or  permission  from  the 
civil  power.  That  neither  emperor  nor  king  nor  any  other 
prince  should  interfere  with  the  said  courts  or  with  the 
tribunal  of  the  Inquisition,  but  should,  when  required,  give 
them  the  assistance  of  the  secular  arm. 

The  above  demands  put  forth  by  the  legates  raised  a 
storm  on  the  head  of  the  Council.  The  emperor  Ferdinand 
wrote,  that  he  would  never  submit  to  have  his  jurisdiction 
curtailed  either  by  laymen  or  churchmen.  The  French 
envoys  went  much  further.  Ferrier  appeared  before  the 
Council  on  the  22nd  of  September,  and  in  the  name  of 
King  Charles  IX.  solemnly  protested  against  what  he 
called  an  attempt  to  infringe  upon  the  usages  and  liberties 
of  the  Galilean  Church,  and  the  antient  prerogatives  of 
the  most  Christian  kin^.  He  added,  that  these  liberties 
and  prerogatives  had  existed  for  ages  previous  to  the  first 

Eublication  of  the  canon  law,  that  they  were  founded  upon 
oly  writ,  the  antient  councils,  the  laws  of  the  early 
Christian  emperors,  and  the  custom  of  the  kingdom.  He 
then  launched  into  a  violent  invective  against  the  corrup- 
tions and  ambition  of  churchmen,  exhorting  the  fathers  to 
begin  by  reforming  themselves,  and  to  imitate  the  ex- 
ample of  Ambrose,  Augustin,  and  Chrysostom,  who  had 
fought  and  conquered  heresy,  not  by  woridly  arms,  but  by 
prayer  and  exhortation,  by  sound  preaching,  and  by  the 
good  example  of  their  own  hves.  Ferrier,  having  con- 
cluded his  speech,  was  desired  by  the  president  to  retire, 
when  many  of  the  fathers  strongly  condemned  the  lanfi:uaffe 
of  the  French  envoy.  Ferrier  printed  his  own  speech, 
adding  an  apology  to  it ;  an  anonymous  divine  wrote  against 
Ferrier,  condemning,  among  other  things,  as  heretical,  his 
saying  that  kings  derived  their  power  from  God,  and  not 
through  his  vicar  on  earth.  The  Cardinal  of  Lorraine, 
who  was  absent,  having  gone  to  Rome,  also  disapproved 
of  Ferrier's  language  when  he  heard  of  it.  The  pope 
however  wrote  to  the  legates,  recommending  moderation 
and  conciliation,  and  censuring  the  too  vehement  zeal 
exhibited  in  the  dispute  with  Ferrier.  But  Ferrier,  having 
taken  offence  at  some  strong  expressions  of  the  legates, 
and  of  De  Grassi,  bishop  of  Montefiascone,  had  already 
left  Trent  for  Venice,  where  his  colleagues  had  pre- 
ceded him,  and  he  never  after  returned  to  Trent.  King 
Charles  approved  Ferrier's  conduct  both  in  protesting  and 
in  withdrawing  from  the  Council,  and  the  Cardinal  of  Lor- 
raine was  censured  in  France  for  having  become,  as  they 
said,  too  much  Italian  and  Romanist  since  his  visit  to  Rome. 
Pope  Pius  however  directed  his  legates  to  withdraw  the 
obnoxious  motions,  and  to  content  themselves  with  a  gene- 
ral admonition  to  all  Christian  princes,  which  was  adopted 
by  the  Council,  exhorting  them  to  respect  and  cause  to  be 
respected  the  rights  and  immunities  of  the  church,  and  the 
constitutions  of  the  popes  and  councils  in  favour  of  eccle- 
siastical persons  and  ecclesiastical  liberties.  Thus  another 
very  delicate  question  was  settled  by  the  prudence  and 
moderation  of  Pius  IV.  But  the  obnoxious  principles 
started  by  his  legates  were  revived  by  his  successor  Pius 
V.  and  promulgated  by  him  in  the  famous  bull  *  In  Coena 
Qpmini.' 

The  Council  now  drew  to  its  conclusion.  A  number  of 
canons  concerning  doctrine  as  well  as  disciphne  were  passed: 
other  minor  points  were  referred  to  the  decision  of  the 
pope.  The  ooctrine  of  purgatory  and  indulgences,  and  of 
the  benefit  derived  t©  the  departed  souls  from  the  prayers 
of  the  living,  was  confirmed.  The  invocation  of  the  saints 
who  intercede  with  God  on  behalf  of  men,  and  the  venera- 
tion for  their  relics,  were  likewise  adopted :  the  images  of 
Christ  and  the  saints  were  to  be  retained  and  venerated  in 
the  churches  for  the  sake  of  those  whom  they  represent,  at 
the  same  time  that  no  meretricious  ornaments  or  other 
sensual  enticement  was  to  be  mixed  with  the  devotional 
practices.  Severe  penalties  were  decreed  against  church- 
men having  concubines,  against  simony,  against  pluralists 
of  livings  with  cure  of  souls,  and  against  duellists.  Several 
regulations  were  made  for  the  proper  examination  and 
selection  of  candidates  to  vacant  sees,  or  to  livings  with 
cure  of  souls.  The  bishops  were  enjoined  to  make  a  visita- 
tion of  their  dioceses  once  every  year  with  a  modest  train 
and  retinue,  and  they,  as  well  as  the  parish  incumbent,  to 
preach  every  Sunday  and  other  solemn  festivals.    No  one 


was  to  be  appointed  to  a  benefice  with  cure  of  souls  under 
twenty-five  years  of  age.  Criminal  charges  against  a 
bishop  to  be  judged  by  the  Roman  pontiff.  Provincial 
synods  to  meet  once  every  three  years,  and  diocesan  synods 
every  year.  The  council  passed,  several  constitutions  for 
the  strict  discipline  of  monastic  houses  of  both  sexes,  and 
the  reform  of  abuses  which  had  risen  in  them.  It  per- 
mitted at  the  same  time  the  mendicant  orders  to  acquire 
real  property,  although  that  was  originally  forbidden  by 
the  rules  of  their  founders.  Only  the  Capuchins  and  the 
« Minori  Osservanti'  were  excepted,  at  their  own  request, 
from  this  indulgence,  as  they  declared  that  they  would 
continue  to  live  in  poverty  according  to  their  original 
rules.  A  decree  was  passed  by  which  all  former  decrees 
which  had  emanated  from  the  Council  concerning  discipline 
and  reform  were  to  be  understood  *  save  always  the  au- 
thority of  the  apostohc  see.' 

These  and  other  canons  being  passed,  in  the  beginning 
of  December,  1563,  the  cardinal  legate,  president  of  the 
Council,  asked  the  fathers  whether  it  was  their  will  that 
the  Council  should  be  closed,  and  that  the  legates,  in  the 
name  of  the  assembly,  should  ask  of  the  pope  the  confirma- 
tion of  their  decrees.  The  fathers  assented,  all  except  the 
Archbishop  of  Granada,  who  agreed  as  to  the  closing  of  the 
Council,  but  would  not  ask  for  the  papal  confirmation. 
Solemn  thanksgivings  to  God  were  then  sung  in  chorus 
by  the  whole  Council;  and  prayers  were  said  for  Pope  Pius 
IV .,  for  the  emperor  Ferdinand,  and  for  all  other  orthodox 
kings,  princes,  and  republics,  as  well  as  prayers  for  the 
souls  of  Paul  III.  and  Julius  III.,  under  whom  the  Council 
had  held  its  earlier  sessions,  and  also  for  the  soul  of 
the  late  emperor  Charles  V.  and  other  departed  orthodox 
princes,  and  anathemas  were  launched  against  all  here- 
tics. The  acts  of  the  Council  were  then  authenticated  by 
the  notaries,  and  by  the  secretary  of  the  Council,  and  signed 
by  the  fathers  to  the  number  of  255,  namely,  4  legates  and 
2  other  cardinals,  3  patriarchs,  25  archbishops,  168  bisho}^, 
present ;  39  proxies,  7  abbots  and  7  generals  of  monastic 
orders.  The  acceptation  of  the  ambassadors  was  then 
requested  and  given,  except  the  ambassador  of  Philip  ol 
Spain,  who  by  order  of  his  king  opposed  the  closing  of  the 
Council,  and  the  ambassadors  of  France,  who  had  left  Trent 
in  dudgeon. 

Pope  Pius  IV.,  in  solemn  consistory,  on  the  26th  of 
January,  1564,  confirmed  the  acts  of  the  Council  by  a  bull 
counteisigned  by  the  cardinals.  All  the  Roman  Catholic 
states  accepted  the  Council,  and  promulgated  it  in  thoir 
states,  with  the  exception  of  France,  which  persisted  in  its 
opposition,  and  in  those  assertions  of  jurisdictional  inde- 
pendence of  its  church  and  king,  which  were  after- 
wards embodied  in  a  regular  form  by  the  assembled  French 
clergy  in  1682.  Other  princes  opposed  more  or  less 
openly  ceriain  particular  decrees  which  interfered  with  the 
civil  or  political  authority ;  and  Philip  of  Spain  himself, 
though  a  staunch  Catholic,  gave  orders  to  his  viceroys  to 
suspend  their  execution  in  the  kingdom  of  Naples  and  in 
the  duchy  of  Milan. 

The  pope,  who  was  really  anxious  for  a  reform  in  the 
morals  and  discipline  of  the  clergy,  ordered  the  bishops, 
not  excepting  those  who  were  carainals,  to  repair  to  their 
respective  sees,  enjoining  them  to  watch  over  the  execution 
of  the  decrees  of  the  Council.  •  It  is  owine  to  the  Council 
of  Trent,'  observes  the  modem  historian  of  Italy,  whom  w« 
have  mostly  followed  throughout  this  article,  'that  the 
morals  of  churchmen  have  become  better,  and  occasions  of 
scandal  have  been  removed.  With  regard  to  dogmas,  that 
solemn  assembly  did  little  else  than  assert  or  confirm  the 
antient  doctrines  acknowledged  by  the  Western  church ;  but 
with  regjard*  to  the  correction  of  abuses  and  the  reform  of 
morals,  it  effected  much  more  than  many  former  councils. 
It  may  be  justly  a^&rmed  that  if  the  Council  could  not  obtain 
that  the  Protestants  should  return  to  Catholicism,  it  pre- 
vented at  least  the  Catholics  fitom  becoming  Protestants.' 
(Botta,  Sioria  dUtalia,  b.  xi.) 

Two  distinguished  Roman  Catholic  writers  have  written 
professedly  the  history  of  the  Council  of  Trent,  its  proceed- 
ings and  acts :  one,  the  famous  Fr&  Paolo  Sarpi,  displays  at 
times  a  feeling  hostile  to  the  court  of  Rome ;  the  other. 
Cardinal  Sforza  Pallavicino,  on  the  contrary,  writes  in  a 
tone  of  perfect  submission  to  the  Roman  see.  By  com- 
paring the  two  works,  readers  are  enabled  to  come  to 
somettiing  like  a  fair  understanding  of  the  laboiuis  and  tlie 
merits  of  that  memorable  assembly. 
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(Among  the  numerous  works  relative  to  the  proceeding 
of  the  Council  of  Trent,  the  following  may  be  mentioned : 
Universum  Sacrosanctum  Concilium  Tridentinum  (Ecume- 
nicum  ac  Generale,  4to.,  Brixiae,  1563 ;  The  Canons  and 
Decrees  of  the  Council  c(f  Trent  translated,  4to.,  London, 
1687 ;  La  Harangue  des  Ambassadeurs  du  Roi  de  France^ 
Charles  IX,,  prononcee  en  Latin  au  Candle  General  de 
TYentey  1562,  avec  la  Reponse  de  VAssembUe  du  dit  Concile^ 
tiaduites  par  Charles  Choquart,  8vo.^  Paris,  1562 ;  Oratio 
d  Rinaldo  Fsrrerio,  Oratore  Caroli  Galliarum  Regis  in 
generali  Congregatione,  23  Nov,,  1562, 4to.,  Brixise,  1562.) 

TRENT  iO^D  HUMBER,  a  river  flowing  through  the 
central  parts  of  England.  Although  the  Trent  and  Ilura- 
ber  are  commonly  spoken  of  as  distinct,  they  are  strictly 
parts  of  the  same  river.  The  Humber  is  simply  the  SBstuary 
formed  by  the  junction  of  several  streams,  and  is  therefore 
to  be  regarded  as  a  part  of  that  one  of  its  affluents  which 
for  length  and  importance  stands  first  in  the  system. 

Basin, — If  we  consider  the  mouth  of  the  Humber  as  de- 
fined by  Spurn  Head  in  Yorkrfiire  and  Donna  Nook  in 
Lincolnshire,  and  all  the  waters  flowing  into  it  within  those 
limits  as  belonging  to  the  system  of  which  it  is  the  outlet, 
the  limits  of  its  basin  are  as  follows : — On  the  north-east  it 
is  bounded  by  the  uplands,  which,  rising  from  the  alluvial 
district  of  Holdemess,  form  the  cliffs  which  skirt  with  some 
intervals  the  Yorkshire  coast  between  Spurn  Head  and 
Hornsea.  Between  Hornsea  and  Bridlington  (popularly 
Burlington)  Quay  the  basin  extends  to  the  coast,  for  the 
source  of  the  river  Hull  is  within  a  mile  of  the  shore  of 
Bridlington  Bay ;  but  its  waters,  instead  of  flowing  directly 
into  the  sea,  turn  inland  and  have  a  circuitous  course  into 
the  Humber  at  the  town  of  Hull.  All  this  part  of  the 
basin  is  alluvial :  but  near  Bridlington  Quay  the  Yorkshire 
'  Wolds  *  rise  above  the  alluvium. 

These  *  wolds'  consist  of  an  insulated  ran^e  of  chalk 
hills :  they  belong  to  the  great  chalk  range  wmch  extends 
from  the  central  chalk  district  of  Wiltshire  north-east  into 
Norfolk  and  Lincolnshire,  although  the  continuity  of  the 
range  is  bFoken,  first  by  the  Wash  and  the  ramifications  of 
the  Fen  district  adjacent  to  it ;  and  again  by  the  Humber 
and  the  alluvial  flats  which  line  its  banks.  The  Yorkshire 
wolds  encroach  upon  the  basin  of  the  Humber ;  extending 
southward  in  the  form  of  a  crescent  more  than  30  miles 
between  its  extremities,  from  Flamborough  Head  near 
Bridlington  almost  to  the  banks  of  the  Humber,  about  8  or 
10  miles  above  Hull ;  and  separating  the  sub-basin  of  the 
Hull  frona  that  of  the  Derwent.  Many  feeders  of  these 
streams  rise  on  the  slope  of  the  Wolds ;  those  of  the  Hull 
on  the  concave,  those  of  the  Derwent  on  the  convex  side  of 
the  crescent :  but  the  northern  part  of  the  Wolds  is  drained 
by  a'  stream  which  flows  through  a  valley  in  the  chalk  and 
falls  into  ^e  sea  at  Bridlington  Quay. 

North-west  of  Flamborough  Head  the  basin  of  the  Hum- 
ber again  extends  to  the  coast,  for  the  source  of  the  Hart- 
ford, a  feeder  of  the  Derwent,  is  as  near  the  shore  at  Filey 
Bay  as  that  of  the  Hull  at  BridUngton  Bay,  nor  is  the  head 
of  the  Derwent  itself  more  than  two  or  three  miles  distant 
I'rora  Robin  Hood's  Bay,  which  is  the  north-eastern  ex- 
tremity of  the  basin.  The  oolite  hills  which  extend  from 
Robin  Hood's  Bay  inland  under  the  designation  of  the 
Eastern  Moorlands,  form  part  of  the  northern  boundary  of 
the  basin  of  the  Humber,  which  they  separate  from  those  of 
the  Whitby  Esk  and  the  Tees.  A  branch  of  these  moor- 
lands (the  Hambleton  Hills  and  Howardian  Hills),  extend- 
ing in  a  south-east  direction  from  the  western  extremity  of 
the  range,  divides  the  sub-basin  of  the  Derwent  firom  that 
of  the  Swale  and  the  Ouse,  all  belonging  to  the  system  of 
the  Humber. 

From  the  western  end  of  the  Eastern  Moorlands,  the 
basin  is  bounded  still  on  the  north  side  bjr  a  lateral  branch 
or  offset  of  the  greit  Pennine  chain,  which  branch  sepa- 
rates the  basin  of  the  Humber  from  those  of  the  Tees  and 
.the  Eden.  The  hills  which  constitute  it  rise  above  the 
valley  which  separates  them  from  the  Eastern  Moorlands 
near  Great  Smeaton  (on  the  gpreat  north  road  between 
North  Allerton  and  Darlington),  and  extend  westward,  in- 
creasing in  height  as  they  proceed,  by  Middleton  Tyas, 
and  Bamingham,  to  tj^ir  junction  with  the  main  (ren- 
nine)  chain  on  Arkingarth  Forest  near  the  Nine  Standards 
Mountain  at  the  north-western  limit  of  the  basin. 

The  northern  part  of  the  western  boundary  of  the  basin 
is  formed  by  the  Pennine  Mountains,  which  separate  it 
from  the  baains  of  the  Eden  and  of  the  Lancashire  rivers, 


the  Lune,  the  Ribble,  and  the  Mersey.  The  branches 
which  the  Pennine  chain  throw*  off  toward  the  east,  and 
which  constitute  the  western  mooriands  of  Yorkshire,  are 
separated  from  each  other  by  long  narrow  valleys,  in  which 
the  Swale,  the  Yore,  the  Wharfe,  the  Aire,  and  the  CaJder, 
all  directly  or  indirectly  tributaries  of  the  Ouse,  have  their 
course.  At  the  southern  end  of  the  Pennine  chain  the 
western  boundary  is  formed  by  the  highlands  of  the  Peak 
of  Derbyshire  and  the  moorlands  of  Northern  Stafford- 
shire, by  the  ridge  which  runs  along  the  western  border 
of  Staffordshire,  and  by  the  hills  which  extend  from 
Wolverhampton  by  Dudley  and  Hales  Owen  to  the  head 
of  the  Rea,  south-west  of  Birmingham,  between  Hales 
Owen  and  Broomsgi-ove,  where  is  the  south-western 
limit  of  the  basin.  The  western  boundary  from  Stafford- 
shire southward  separates  the  basin  of  the  Trent  and  Hum- 
ber from  that  of  the  Severn. 

The  southern  limit,  commencing  at  the  head  of  the  Rea, 
runs  eastward  through  Worcestershire  and  Warwickshire, 
past  the  head  of  the  Blithe,  five  miles  north-west  of  Hen- 
ley-in-Arden,  to  Wroxhall,  4  miles  north-west  of  Warwick  ; 
it  then  follows  the  irregular  course  of  the  high  ground 
from  Wroxhall  by  Meriden,  Ridgelane  (3  miles  south  of 
Atherstone),  and  Nuneaton,  to  Bulkmgton  (4  miles  north- 
east of  Coventry) ;  and  turning  north-east  is  defined  by  the 
hills  which  run  through  Leicestershire  and  Rutlandshire 
past  Lutterworth,  Kibworth,  Billesdon,  to  Burleigh  (two 
miles  north-east  of  Oakham),  the  south-eastern  limit  of  the 
basin.  This  southern  boundary  separates  the  basin  of  the 
Trent  from  the  basin  of  the  Severn,  and  from  that  of  the 
Welland,  one  of  the  rivers  running  into  the  Wash. 

The  eastern  boundary  is  formed  by  the  uplands  on  the 
border  of  Lincolnshire  and  Nottinghamshire,  which  sepa- 
rate the  valleys  of  the  Witham  and  the  Trent,  passing 
Newark  and  extending  to  Gainsborough.  As  we  include  the 
waters  of  northern  Lincolnshire  in  the  system  of  the  Hum- 
ber, the  limit  of  the  basin  must  be  regarded  as  running 
eastward  from  the  neighbourhood  of  Gainsborough,  by 
Market-Rasen  and  Louth  to  the  sea  at  Donna  Nook.  This 
eastern  boundary  separates  the  basin  of  the  Trent  from 
those  of  the  Glen,  the  Witham,  and  the  Steeping,  all  flow- 
ing into  the  Wash. 

A  glance  at  the  map  will  show  that  these  limits  com- 
prehend a  considerable  portion  of  the  midland  and  north- 
em  counties  of  England,  including  some  of  the  most  impor- 
tant manufacturing  districts :  as  the  great  seat  of  the  wool- 
len manufacture  m  Yorkshire ;  of  the  hosiery  and  lace 
manufacture  in  Nottinghamshire  and  Leicestershire ;  of  the 
cotton  and  silk  manufacture  of  Derbyshire,  and  of  the  iron 
manufacture  of  Staffordshire  and  Warwickshire.  The 
extent  of  the  basin  will  be  better  understood  from  the  fol- 
lowing measurements : — 

MUes. 

Length  of  the  north-eastern  boundary  from 
'  Spurn  Head  to  Robin  Hood's  Bay,  measured 
in  a  straight  line  between  its  extremities       .       63 

Length  of  the  northern  boundary  from  Robin 
Hood's  Bay  to  the  Nine  Standards  Mountain 
on  Arkingarth  Forest      .     .         .         .         .71 

Length  of  the  western  boundary  from  the  Nine 
Standards,  to  the  head  of  the  Rea  near  Bir- 
mingham     143^ 

Length  of  the  southern  boundary  from  the  head 
of  the  Rea  to  Burleigh  near  Oakham    .         .       61 

Length  of  the  eastern  boundary  from  Burleigh 
to  the  neighbourhood  of  Gainsborough.         .      48 

Length  of  the  eastern  boundary  from  the  neigh- 
bourhood of  Gainsborough  to  the  sea  at  Donna 
Nook .         42 

Circumference  of  the  basin,  measured  in  straight 
lines  between  its  salient  points     •         .         .     428 

The  above  measurements  are  from  Greenough's  Geolo- 
gical Map  of  England  and  Wales.  We  can  only  attempt 
to  give  an  approximation  to  the  area  of  the  basin.  It  is  as 
follows : — 

Square  Milet. 

Yorkshire,  about  seven-ninths  of  the  county: 
the  deductions  being  for  those  parts  on  the 
northern  and  western  borders,  which  are 
drained  by  the  Tees,  the  Lune,  the  Ribble,  and 
Mersey ;  and  for  the  small  basin  of  the  Brid- 
lington river  in  the  chalk  wolds    .        .        .  4500 
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Square  Milsi. 

Derbysliire,  except  about  one-tenth  part  on  the 

north-western  border  of  the  county,  drained  by 

the  Mersey  .         .         .         .         •         •     ^^ 

Staffordshire,  except  some  small  portions  along 

the  western  border,  drained  by  tne  Severn  .  1000 
Warwickshire,  about  one-third  of  the  county, 

being  the  north-western  part  .  •  ^'  ^^ 
Jjeicestershire,  except  a  portion  on  the  soutn- 

eastern  border,  drained  by  the  Welland.  .  600 
Rutlandshire,  a  portion  on  the  north-western 

side  ......••      ^ 

Nottinghamshire,  nearly  the  whole  .  .  .  800 
Lincolnshire,  about  one-thii-d  of  the  county  chiefly 

in  the  northern  part 900 

Small  portions  of  Lancashire  and  Worcesterehire      50 

Total  extent  of  the  basin  .         .         .  9100 

It  appears  from  this  estimate  that  the  basin  of  the  Trent 
and  Humber  is  by  far  the  largest  in  Great  Britain :  that  of 
the  Severn  and  Wye  [Severn  and  Wye,  vol.  xxi.,  305] 
being  only  5900  square  miles ;  and  that  of  the  Thames  and 
Medway  [Thames,  vol.  xxiv.,  p.  279]  6600  square  miles, 
little  more  than  two-thirds  of  that  of  the  Tr^nt  and  Hum- 
ber. The  above  estimate  is  founded  on  the  statement  of 
the  areas  of  the  several  counties  as  given  by  Mr.  Rickman 
with  the  Population  Returns  for  1831. 

Course  a?id  Affluents, — The  Trent  rises  in  the  hills  of 
North  Staffordshire,  near  the  Cheshire  border.  It  is  formed 
by  the  confluence  of  several  streams  in  an  extensive  pond 
or  reservoir  near  Knipersley  or  Knypersley  Hall,  and  flows 
south,  through  the  Pottery  district,  oy  Hanley  and  Stoke- 
upon-Trent.  to  the  junction  of  the  little  river  Lyme  (only 
5  or  6  miles  long)  from  Newcastle  ;  and  from  thence 
through  Trentham  Park,  where  it  expands  into  a  noble 
pool  of  80  acres.  After  passing  through  Trentham  Park, 
the  course  of  the  river  gradually  bends  towards  the  south- 
east, and  it  flows  past  Stone  to  the  junction  of  the  Sow 
(18  or  20  miles  long),  at  the  village  of  Great  Haywood, 
close  to  Shugborough  Park.  The  course  of  the  Trent, 
from  its  source  to  the  junction  of  the  Sow%  which  falls  into 
it  on  the  right  ^ank,  may  be  estimated  at  25  miles.  The 
Sow  rises  on  the  western  side  of  the  county  of  Stafford  near 
Broughton,  between  Eccleshall  and  Market  Drayton,  and 
passes  Eccleshall  and  Stafford ;  it  drains,  with  its  tribu- 
taries the  Meese  and  the  Penk,  part  of  the  western  side  of 
the  basin. 

From  the  junction  of  the  Sow  the  Trent  flows  15  miles 
south-east,  turning  however  gradually  towards  the  east, 
and  receiving  the  Bljrthe  (24  miles  long)  on  the  left  bank, 
to  the  junction  of  the  Tame  (42  miles  long),  which  joins 
the  Trent  on  the  right  bank  a  little  below  Alrewas ;  and 
with  its  feeders,  the  Anker,  the  Blythe  (which  is  not  to  be 
confounded  with  the  river  of  the  same  name  just  men- 
tioned), and  the  Rea,  drains  the  south-western  part  of  the 
basin,  the  seat  of  the  great  iron  and  hardware  manufacture. 

From  the  junction  of  the  Tame  the  Trent  turns  north- 
ward, and  flows  10  miles  by  Burton-on-Trent  to  the  junc- 
tion of  the  Dove  (42  miles  long),  which  rises  in  the  moor- 
lands on  the  northern  part  of  Staffordshire,  and  sepamtes, 
through  nearly  its  whole  course,  Staffordshire  from  Derby- 
shire ;  draining,  with  its  feeders,  the  Manifold,  the  Churnet, 
the  Peak  brook,  and  others,  the  adjacent  parts  of  both 
counties,  and  joining  the  Trent  on  the  left  bank. 

From  the  junction  of  the  Dove  the  Trent  flows  15  or  16 
miles  eastward  to  the  junction  of  the  Derwent  (60  to  65 
miles  long),  which  joins  it  on  the  left  bank,  and  with  its 
feedera,  tne  Ashop,  the  Noe  or  Now,  the  Wye,  and  the 
Amber,  drains  the  northern  and  central  parts  of  the  county 
of  Derby.  From  the  junction  of  the  iJerwent  the  Trent 
flows  eastward  2  miles  to  the  junction  of  the  Soar  (36  to 
38  miles  long),  on  its  right  bank,  and  from  thence  3  miles 
farther  to  the  junction  of  the  Erewash  (about  20  miles 
long),  on  its  left  bank.  The  Soar,  with  its  tributaries,  the 
Wreak  and  others,  drains  a  large  portion  of  Leicestershire, 
a  part  of  Rutlandshire,  and  the  south  part^  of  Nottingham- 
shire ;  the  Erewash  drains  the  adjacent  parts  of  Derbyshire 
and  Nottinghamshire,  on  the  border  of  which  two  counties 
it  has  its  course. 

Tiie  couree  of  the  Trent  gradually  changes  from  an 
eastern  to  a  north-eastern  direction;  the  ^lange  com- 
mences above  the  junction  of  the  Derwent,  and  becomes 
more  decided  near  the  junction  of  the  Erewash. 


From  the  junction  of  the  Erewlish  the  Tient  flows  27 
miles  to  the  junction  of  the  Deven  or  Devon  (above  li) 
ijiiles  long)  with  the  main  stream  of  the  Trent  below 
Newark.  The  Lene  (13  miles  long),  wliich  passes  the 
town  of  Nottingham,  joins  the  Trent  on  the  left  bank, 
about  5  miles  below  the  junction  of  the  Erewash ;  it 
di-ains  a  part  of  the  centre  of  Nottinghtmishire.  The 
Deven,  which  joins  the  Trent  on  the  right  bank,  drains  the 
south-eastern  side  of  Nottinghamshire  and  some  small 
adjacent  portions  of  Leicestershire  and  Lincolnshire. 

From  the  junction  of  the  Deven  the  Trent  turns  to  the 
northward  and  flows  by  Torksey,  Gainsborough,  ind  Bur- 
ton-upon-Strather,  to  the  junction  of  the  Ouse  on  its  lelt 
bank,  separa;ting  the  counties  of  Lincolnshire  and  Notting- 
hamshire for  the  first  part  of  its  course,  and  •Afterwards  sepa- 
rating the  Isle  of  Axholm  or  Axholme  [Axholhb,  Isle  of, 
vol.  iii.,  p.  181],  which  belongs  to  Lincolnshire,  from  the 
main  portion  of  that  county.  Below  Gainsborough  a  vast 
extent  of  moor  or  fen  land  extends  westward  into  Notting- 
hamshire and  Yorkshire,  where  it  is  known  as  Haxey  Car, 
Hatfield  Chase,  and  Thorn  Waste,  or  Thorn  Level.  'From 
amidst  these  fens  rises  the  higher  ground  which  constituted 
at  fii-st  the  *  holm '  or  river  island  of  Axel  (now  Haxey\ 
corrupted  from  Axel-holm  into  Axholm  or  Axholme.  The 
length  of  the  Trent  between  the  junction  of  the  Deven 
and  the  Ouse  is  from  48  to  50  miles.  The  tributaries  whicli 
it  receives  from  Lincolnshire  on  the  right  bank  are  all 
small.  On  the  left  bank  it  receives  the  Idle  (47  miles 
long),  which  joins  the  Trent  by  an  antient  cut,  called 
*  Byker's  Dyke,'  at  West  Stockwith,  a  little  below  Gains- 
borough. A  navigable  cut,  called  '  the  new  river  Idle.' 
joins  the  Trent  at  iCeadby  considerably  lower  down.  The 
np-tural  channel  of  the  Idle  joined  the  old  or  natural  chan- 
nel of  the  Yorkshire  Don,  and  the  united  streams  flowed 
into  the  Humber  just  at  the  confluence  of  the  Trent  and 
the  Ouse ;  but  the  various  cuts  made  to  secure  the  drain- 
age of  the  levels  have  quite  turned  the  Don  and  the  Idle 
from  their  natural  course.  The  Idle,  with  its  tributaries 
the  Maun,  the  Meden,  the  WoUen  or  Wallin,  the  Ryton, 
and  the  Tome  (which  last  is  now  conducted  by  a  cut,  •  tlie 
new  river  Tome,'  into  '  the  new  river  Idle'),  drains  most  of 
the  central  and  northern  parts  of  Nottinghamshire  and 
some  adjacent  parts  of  Yorkshire. 

The  Yorkshire  rivers  which  form  the  system  of  the  Ouse 
are  described  elsewhere.  [Yorkshire.]  It  is  sufficient  to 
notice  here  that  the  length  of  the  Ouse,  measure  from 
the  source  of  the  Swale  at  the  head  of  Swaledale  to  the 
junction  of  the  Trent,  may  be  estimated  at  from  130  to 
135  miles ;  and  that  from  the  importance  of  this  river  and 
its  tributaries  it  may  dispute  with  the  Trent  the  pre-emi- 
nence among  the  nvers  which  flow  into  the  Humber.  The 
Ouse  is  formed  by  the  junction  of  the  Ure  or  Yore  and 
Swale,  and  receives  the  Nidd,  the  Foss,  the  Wharfe,  the 
Derwent,  and  the  Aire,  which  last  receives  the  Don. 

From  the  junction  of  the  Trent  and  Ouse  the  river  (or 
rather  sestuaiy,for  the  tide  flows  up  both  rivers  above  their 
junction)  assumes  the  name  of  Humber,  and  takes  an  east- 
ward direction.  It  expands  in  some  places  to  the  width 
of  a  mile,  and  below  Barton  Ferry  acquires  a  permanent 
breadth  of  more  than  a  mile.  The  channel  is  however 
occupied  by  shoals,  or  by  the  mud  or  sand  banks  which 
line  the  shore,  so  that  the  low-water  channel  is  much  nar- 
rower than  a  mile.  A  Uttle  below  the  town  and  port  of 
Hull,  the  Humber  tums  south>east,  and  gradually  increa.s- 
ingin  width  till  it  acquires,  below  Pattrin^on,  a  breadth  of 
4  or  5  miles  at  high-water,  and  2}  to  3  miles  at  low-water, 
enters  the  Grerman  Ocean  at  Spurn  Head,  where,  on  what 
would  be  an  island,  were  it  not  connected  with  the  main- 
land by  a  narrow  causeway  a  mile  and  a  half  long,  are  two 
lighthouses.  The  projection  of  Spurn  Head  narrows  the 
high-water  channel  of  the  river  from  about  6  miles  to  less 
than  4 ;  the  low-water  channel  is  also  contracted  by  it, 
but  not  in  so  great  a  proportion  to  its  whole  width.  The 
length  of  the  Humber,  from  the  junction  of  the  Trent  antf 
the  Ouse  to  the  sea,  is  about  40  or  42  miles. 

The  Humber  receives  on  the  left  or  Yorkshire  bank  the 
Hull  (30  miles  long),  which  drains  part  of  the  East  Rtdinsr 
of  Yorkshire,  and  joins  the  Humber  at  the  town  of  Hull 
(properly  Kingston-upon-Hull),  to^  which  it  gives  name. 
On  the  right  or  Lincolnshire  bank  ft  receives  the  Ankbolm 
or  AnchoTme  (30  or  32  miles  long),  which  joins  tlie  Hum- 
ber above  Barton ;  and  some  other  streams  of  smaller  im* 
portance. 
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The  whole  length   of  the  Trent  and  Humber  is  as 
follows : — 

Trent. 

From  its  source  to  the  junction  of  the  Sow,  S.  and 
S. 


I.E/ 


25 


From  the  junction  of  the  Sow  to  the  junction  of 

the  Tame,  E.S.E 15 

From  the  junction  of  the  Tame  to  the  junction  of 

the  Dove,  N.  and  N.E 10 

From  the  junction  of  the  Dove  to  the  junction  of 

the  Derwent,  E 16 

From  the  junction  of  the  Derwent  to  the  junction 

oftheErewash,  N.E 5 

From  the  junction  of  the  Erewash  to  the  junction 

oftheDeven,  N.E.  .  .  ,  .  .  27 
From  the  junction  of  the  Deven  to  the  junction 

oftheOuse,  N 50 

148 
Humber, 

From  the  junction  of  the  Trent  and  Ouse  to  the 
sea,  E.  and  S.E 42 

Total  length  of  Trent  and  Humber  ,        •  190 

The  Trent  and  Humber  yields  in  length  to  the  Severn, 
%vhich  is  estimated  at  200  miles  [Severn,  vol.  xxi.,  p.  304], 
and  to  the  Thames,  which  is  estimated  at  220  miles 
[Thames,  vol.  xxiv.,  p.  280].  But  with  the  exception  of 
these  two,  no  river  in  Great  Britain  can  compare  with  it. 

The  feeders  of  the  Trent  and  Humber  are  more  particu- 
cularly  described  elsewhere: — ^the  Sow,  the  Blytne,  and 
the  Tame,  under  Staffordshire  ;  the  Dove,  the  Derwent, 
and  the  Erewash,  under  Derbyshire;  the  Soar,  under 
Leicestershire  ;  the  Deven  and  ttie  Idle,  under  Notting- 
hamshire; the  Ouse,  with  its  tributaries,  and  the  Hull, 
under  Yorkshire;  and  the  Ankholm,  under  Lincoln- 
shire. Different  portions  of  the  Trent  or  Humber  are 
also  described  in  the  same  articles. 

Navigation. — ^The  navigation  of  the  Trent  commences 
at  Burton-upon-Trent,  in  Staffordshire,  where  a  cut  fiom 
the  Grand  Trunk,  or  Trent  and  Mersey  Canal,  joins  it,  and 
opens  a  communication  with  the  complicated  canal  system 
of  the  midland  counties,  and  ultimate!  v  with  the  Mersev,  the 
Severn,  and  the  Thames.  This  canal  follows  the  valley  of 
the  Trent  from  the  junction  of  the  little  river  Lyne  in  the 
Staffordshire  Potteries,  and  it  continues  to  follow  the  course 
of  the  valley  below  Burton,  till  it  finally  joins  the  Trent  at 
Wilden  Ferry,  at  the  junction  of  the  Derwent.  Nearly  mid- 
way between  Burton  and  Wilden  Ferry  the  Derby  Canal 
opens  into  the  Trent,  and  communicates  with  the  town  of 
Derby,  and  (by  a  railway)  with  the  collieries  near  Bel  per. 
The  river  Derwent  is  also  navigable  up  to  Derbv,  but  the 
navigation  of  it  has  been  in  great  degree  superseded  by  the 
Derby  Canal.  The  Soar  is  navigable  by  the  help  of  some 
artiiicial  cuts  beyond  Leicester,  and  is  connected  with  the 
Leicester  Union  Canal  and  the  Grand  Junction  Canal,  and 
so  with  the  metropolis.  The  river  Wreak,  or  the  Melton 
Mowbray  Navi^tion,  and  the  Oakham  Canal,  connect  the 
eastern  part  of  Leicestershire  and  the  little  county  of  Rut- 
land with  the  navigation  of  the  Soar  and  the  Trent. 
Nearly  opposite  to  tne  outfall  of  the  Soar,  the  Erewash 
Canal  opens  into  the  Trent.  This  and  the  Nottingham 
Canal  (which  opens  into  the  Trent  near  Nottingham)  con- 
vey to  the  Trent  the  produce  of  the  coal  and  iron  district 
of  the  valley  of  the  Erewash,  as  well  as  the  manufactures 
of  the  town  of  Nottingham.  The  Cromford  Canal,  which 
joins  the  Erewash  and  Nottingham  Canals,  and  the  Crom- 
ford and  High-Peak  Railway,  open  a  communication  be- 
tween the  Trent  and  the  great  manufacturing  district  of 
Southern  Lancashire. 

The  Grantham  Canal  connects  the  town  of  Grantham 
and  the  adjacent  agricultural  district  with  the  TVent,  into 
which  the  canal  opens  Just  opposite  to  the  Nottingham 
Canal ;  and  the  antient  Fosa  Dyke  (which  probably  had  its 
origin  in  the  Roman  times)  connects  the  Trent  with  the 
Witham,  and  so  with  the  agricultural  districts  of  central 
Lincolnshire.  The  Idle  is  navigable  to  East  Retford  :  it 
joins  the  Trent  at  West  Stock  with,  where  also  the  Chester- 
field Canal  opens  into  the  Trent,  and  brings  down  the 
produce  of  the  coal  and  iron  works  of  Chesterfield  and  its  I 
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neighbourhood.  Tlie  Stainfortli  and  Keadby  Canal,  which 
connects  the  Don  below  Doncaster  with  the  Trent,  joins 
that  river  still  lower  down,  at  Keadby  tide-lock. 

The  navigation  of  the  Yorkshire  rivers  and  their  con- 
nected cansus  is  described  elsewhere.  [Yorkshire.]  The 
navigation  of  the  river  Ankholm,  which  extends  upward 
nearfyto  Market-Rasen ;  and  the  Louth  Navigation,  which 
commences  at  the  town  of  Louth,  and  opens  into  the 
Humber  just  within  Donna  Nook,  belong  to  Lincoln- 
shire. 

The  value  of  the  Trent  and  Humber  as  a  means  of  inland 
communication  may  be  estimated  from  the  above  notice, 
especially  when  taken  in  connection  with  the  Yorkshire 
portion  of  this  river  system.  The  tide  flows  up  the  Trent 
as  far  as  Gainsborough,  to  which  town  sea-borne  vessels  of 
200  tons  can  ascend.  The  lowest  bridge  over  the  Trent  is  at 
Gainsborough.  There  was  till  of  late  years  no  bridge  be- 
tween Grainsborough  and  Newark,  but  one  (a  cast-iron 
bridge)  has  been  erected  at  Dunham,  on  the  road  between 
Lincoln  and  East  Retford.  The  whole  length  of  the  Trent 
navigation  from  Burton  to  the  junction  of  tne  Ouse  is  about 
100  miles ;  that  of  the  Humber  42 :  together  142. 

This  important  river  must  have  been  well  known  to  the 
Romans,  but  the  name  of  it  has  not  been  preserved  by  any 
Roman  writer.  Ptolemy  mentions  the  mouth  of  the  river 
Abus  (*A/3ow  frorafjLov  U0o\ai\  which  is  supposed  to  be  the 
Humber.  Traces  of  the  antient  names  of  some  of  its 
affluents  may  be  discerned  in  the  names  of  Roman  towns 
on  or  near  them.  Thus  we  trace  the  Penk,  a  feeder  of 
the  Sow,  in  the  Pennocrucium  of  the  Itinerary  of  Antoni- 
nus, near  Penkridge.  Richard  of  Cirencester  mentions 
Derventio  (probably  Little  Chesters,  near  Derby),  which 
appears  to  embody  the  antient  name  of  the  Derwent,  on 
which  it  stands.  It  is  observable  that  the  name  of  the 
Yorkshire  Derwent,  which  joins  the  Ouse,  may  be  traced 
in  that  of  another  Roman  town  or  station,  Derventio, 
mentioned  in  the  Antonine  Itinerary.  It  is  worthy  of 
notice  that  in  Richard  of  Cirencester's  map  the  river  on 
which  his  Derventio  stands,  and  which  must  be  the  Derby- 
shire Derwent^  appears  to  flow  to  the  sea  on  what  is  now 
the  Lincolnshire  coast,  between  the  Abus,  or  Humber,  and 
the  Wash.  Possibly  this  may  indicate  that  the  antient 
line  of  navigation  into  the  upper  waters  of  the  Trent  and 
its  affluents  was  not  as  now,  by  the  Humber,  and  the  lower 
part  of  the  Trent,  but  by  the  Witham,  which  was  navigable 
for  sear-borne  vessels  up  to  lindum  (now  Lincoln)  and  the 
Foss  Dvke. 

{Ordnance  Map  of  England;  Greenough*s  Geological 
Map  of  England  and  Wales;  Priestley's  3fap,  and  His- 
tory  of  Navigable  Rivers  and  Canals,) 

TRENTOxN.    [Jersey,  Nkw.] 

TRENTSCHIN  (Trentsfin,  or  Trenchin)  is  a  county 
in  Hungary,  in  the  circle  called  <  On  this  side  of  the 
Danube.*  U  is  bounded  on  the  west  by  Moravia,  on  the  north 
by  Silesia  and  Galicia,  on  the  east  by  the  county  of  Thurocz, 
and  on  the  south  by  that  of  Neitra.  The  area  is  1843 
square  miles.  This  county  is  a  large  and  beautiful  valley, 
bounded  on  one  side  by  the  Carpathian  mountains,  and 
on  the  other  by  the  Freystadt  mountains.  The  principal 
river  is  the  Waag.  This  river  is  rapid,  and  of  great  advan- 
tage to  the  inhabitants,  but  often  does  much  damage  by 
its  inundations.  Situated  among  the  Carpathians,  the 
soil  of  the  county  is  not  fertile,  with  the  exception  of  some 
tracts,  but  is  well  adapted  to  the  breeding  of  cattle,  espe- 
cially sheep,  and  the  mountains  are  accordingly  covered 
with  numerous  flocks.  The  air  is  cold,  in  consecmence  of 
the  many  high  mountains,  but  salubrious,  of  wnich  the 
robust  constitution  of  the  inhabitants  is  a  proof.  ^^  here 
the  few  level  spots  on  the  two  banks  of  the  Waag  can  be 
used  for  agriculture,  the  labours  of  the  husbandman  are 
sufficiently  rewarded ;  and  Uie  inhabitants  of  the  to^vns  of 
Trentschin  and  Betzko  in  particular  reap  abunaant  har- 
vests :  but  on  the  whole  there  is  not  com  enough  for  the 
home  consumption.  "Die  deficiency  must  be  supplied  by 
importation  from  the  adjoining  counties,  and  by  the  use  of 
potatoes,  and  other  means.  The  county  produces  an  im- 
mense quantity  of  fhiit,  especially  damsons,  which  are 
dried,  boiled  down,  and  exported.  There  are  peasants 
who  dry  100  bushels  of  damsons  in  a  year.  Scarcely  any 
wine  is  produced  in  this  county ;  nearly  one-half  of  the 
surface  is  covered  with  forests,  which  abound  in  game, 
especially  fallow-deer,  stags,  and  hares.  No  mines  of  any 
kind  are  worked  in  this  county.    There  are  very  numerous 
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mineral-springs  and  hot-baths.  The  population  consists 
of  about  210,000  Roman  Catholics,  40,000  Lutherans  and 
Calvinists,  and  7000  Jews. 

TllENTSCHIN,  the  capital  of  the  county  of  the  same 
name,  is  situated  in  50**  N.  lat.  and  18*  1'  30''  E.  long.,  in  a 
very  fertile  country  on  the  left  bank  of  the  Waag.  It  is  a 
very  old  town,  but  probably  not  founded  by  the  Romans,  as 
some  suppose.  On  the  summit  of  a  hign  rock  there  is  a 
fortified  castle  belonging  to  Count  Illeshazy.  The  town 
consists  of  one  street,  closed  by  a  gate  at  each  end,  and 
containing  only  87  houses,  and  of  two  suburbs,  with  3500 
inhabitants.  Besides  the  castle,  which  is  well  worth  seeing, 
there  are  the  following  public  buildings :  the  county-haD, 
the  senate-house,  the  paiish  church  (containing  a  tine  mo- 
nument of  the  Illeshazy  family),  the  Protestant  church, 
and  the  church  formerly  belonging  to  the  Jesuits,  and 
dedicated  to  St.  Francis  Xavier.  It  was  built  in  1652,  by 
Archbishop  Lipuay,  and,  together  with  the  college,  pre- 
sented to  tne  order.  It  is  one  of  the  very  finest  buildings 
in  Hunjary.  The  internal  fitting  up  cost  the  founder 
120,000  florins.  There  are  seven  splendid  altars.  The 
walls  inside  are  cased  to  the  height  of  five  feet  with 
grey  marble  veined  with  gold.  The  ten  Corinthian  pillars 
of  pale-red  marble  give  the  church  a  very  striking  appear- 
ance. The  pavement  is  of  black  marble,  and  the  ceiling 
richly  gilt  and  adorned  witli  fine  fresco-paintings.  On  the 
abolition  of  the  order,  this  church  was  given  to  the 
Piarists,  together  with  the  college,  to  which  Count  Illes- 
hazy has  presented  a  valuable  cabinet  of  natural  history. 

Two  leagues  from  Trentschin  is  the  little  village  of  Tep- 
litz,  belonging  to  Count  Stephen  Illeshazy,  where  there 
are  celebrated  hot -springs.  There  are  seven  springs, 
varying  in  temperature  from  28*5°  to  32°  Reaumur,  one  of 
which  is  used  solely  for  drinking.  The  liberality  of  Count 
Illeshazy,  who  has  a  palace  here,  deserves  to  be  noticed ; 
he  not  only  gives  the  use  of  the  baths  gratis  to  both  rich 
and  poor,  but  keeps  all  the  numerous  buildings  in  good 
Older,  and  pays  a  medical  man  to  attend  on  the  patients. 

(Jenny,  Handbuch  fur  Reisende  in  Oesterretch, ;  Blu- 
menbach,  Gemdlde  der  Oesfer,  Monarchie ;  Thiele,  Da9 
Konigreich  Ungarn.) 

TREPAN.    [Trephine.] 

TREPANG.     [HoLOTHUEiA.] 

TREPHINE  is  a  kind  of  saw  employed  in  surgery  for 
the  removal  of  a  circular  portion  of  bone.  For  this  pur- 
pose it  is  used  in  various  cases,  such  as  diseases  requiring 
peiforation  of  the  antrum,  necrosis  with  loose  enclosed 
sequestra,  abscesses  in  bone  or  under  bones,  &c. ;  but 
especially  in  injuries  of  the  head  and  their  various  conse- 
quences, for  which  the  removal  of  a  portion  of  the  skull  is 
aeemed  necessary. 

The  trephine  is  now  commonly  employed  in  this  countiv 
instead  of  a  somewhat  similar  instrument,  the  trepan,  which 
was  formerly  used  by  all  surgeons,  and  is  still  frequently 
used  on  the  Continent.  The  trepan  is  very  like  tne  tool 
called  a  wimble,  which  is  used  by  coopers  for  boring  holes 
for  large  corks,  and  is  worked  in  the  same  way,  with  a 
curved  rotating  lever  under  the  handle ;  but  instead  of  the 
share-like  cutting  edge  of  the  wimble,  the  trepan  has  a 
circular  saw,  which,  being  rotated  with  the  lever,  cuts  its 
way  through  the  bone. 

The  trephine  is  a  smaller  and  more  simple,  but,  in  other 
respects,  not  more  convenient  instrument.  Its  handle  is 
like  that  of  a  gimlet,  but  stronger.  The  shaft  is  termi- 
nated below  by  a  sharp  steel  point,  called  the  centre-pin, 
which  may  be  nxed  and  removed  at  pleasure,  and  which 
stands  in  the  centre  of  the  circle  formed  by  the  saw.  The 
purpose  of  the  centre-pin,  which  projects  a  little  below  the 
edge  of  the  saw,  is  to  fix  the  trephine  before  the  working 
of  the  saw ;  and  it  is  kept  in  its  place  till  the  saw  has  cut 
a  groove  sufficiently  deep  to  steady  it  in  its  further  working. 
After  this  the  centre-pin  should  be  removed,  for  it  hinders 
the  action  of  the  saw,  and  (in  trephining  the  skull)  would 
perforate  the  dura  mater  before  the  saw  had  cut  through 
the  bone.  Around  the  handle  of  the  trephine,  at  a  short 
distance  above  the  part  to  which  the  centre-pin  is  fixed, 
there  is  attached  a  hollow  steel  cylinder,  the  lower  margin 
of  which  is  a  saw.  This  is  called  the  crown  of  the  tre- 
phine, and,  for  various  purposes,  is  of  different  sizes. 

In  using  the  trephine,  the  saw  is  made  to  cut  through 
the  bone,  not  by  a  series  of  comnlete  rotations,  such  as  are 
made  by  the  trepan,  but  by  rapia  half-rotations  alternately 
to  the  nght  and  to  the  left,  as  in  boring  with  an  awU    la 


trephining  the  skull  various  cautions  are  necessary,  accord- 
ing to  the  form  of  the  bone  to  be  cut  through,  and  the 
nature  of  the  parts  immediately  beneath  it ;  but  the  most 
comprehensive  rule  is  to  examine  frequently  what  progreaa 
the  saw  makes,  and,  if  it  have  cut  through  one  part  of  the 
circle  much  sooner  than  the  rest,  to  apply  it  somewhat 
obliquely,  taking  off  the  pressure  of  its  edfge  iirom  that  part. 
The  most  dangerous  part  of  the  operation  is  when  the  bone 
is  nearly  cut  through ;  for  it  is  necessary  to  avoid  wounding 
the  dura  mater,  injuries  of  vvhich  are  often  followed  by 
severe  disease.    To  escape  these,  it  is  advisable  when  a 

Eart  of  the  circle  is  cut  through,  and  but  a  thin  plate  of 
one  remains  in  the  rest  of  its  extent,  to  break  tlirough 
this  by  an  elevator  or  proper  forceps.  And  if,  after  using 
either  of  these  instruments,  sharp  ^ints  of  bone  are  left 
projecting  from  the  margin  of  the  circular  aperture,  these 
must  be  carefully  cut  or  broken  off. 

The  use  of  the -trephine  is  now -much  more  rarely  re- 
quired than  in  former  times ;  and  this,  not  only  because, 
since  the  time  of  Mr.  Pott,  surgeons  have  learned  that  it  is 
beneficial  in  few  injuries  of  the  head  beyond  those  in  which 
there  are  distinct  signs  of  compression  of  the  brain,  but 
also  because,  in  many  of  the  cases  in  which  it  is  necessary 
to  remove  portions  of  bone,  tlie  instrument  called  Hey's 
saw  is  far  more  convenient.  This  consists  of  a  handle  and 
a  shaft,  much  like  those  of  a  common  fork,  of  which  the 
latter  has  fixed  to  its  end  a  transverse  broad  plate  of  steel, 
one  end  of  which  is  a  straight,  the  other  a  convex  saw. 
With  this,  portions  of  bone  of  almost  any  form  and  size 
can  be  cut  out  both  more  easily  and  more  rapidly  than  is 
possible  with  the  trephine.  It  is  especially  useful  in  those 
cases  of  fracture  of  tne  skull  in  which  angles  of  the  broken 
bone  are  depressed,  and  for  which  the  trephine  used  to  be 
applied  chiefly  for  the  purpose  of  introducing  the  elevator : 
for  in  these  the  depressed  portion  itself  may  be  cut  off,  ana 
the  elevator  may,  if  necessary,  be  introduced  at  the  aper- 
ture which  is  thus  made. 

TRESCHOW,  NIELS,  a  Danish  philosophical  and  theo- 
logical writer,  was  the  son  of  a  shopkeeper  or  tradesman 
at  Drammen  in  Norway,  where  he  was  bom,  September  5, 
1751.  From  his  parents,  who  were  serious  and  religious 
persons,  he  received  a  careful  education,  which,  seconded 
Dy  his  natural  abilities  and  love  of  reading,  sufficiently 
prepared  him  for  the  university  in  his  fifteenm  year,  when 
he  was  sent  to  Copenhagen  to  study  theology.  Though  he 
did  not  neglect  divinity,  he  showed  a  preference  for  philo- 
sophy, history,  mathematics,  and  the  physical  sciences,  in 
which  studies  he  found  companions  in  Edward  Storm 
[Storm]  and  Nordal  Brun,  who  were  also  natives  of  Nor- 
way. After  spending  five  years  at  Copenhagen,  he  be- 
came corrector  or  submaster  of  the  classics  school  at 
Drontheim ;  and  it  was  there  that  he  first  took  up  his  pen 
as  an  author.  In  1780  he  was  appointed  to  succeed  the 
celebrated  Jacob  Baden,  as  rector  of  the  academy  at  Hel- 
sin^ur,  at  which  time  he  studied  Kant's  writings,  and  ex- 
plained his  philosophy  in  a  series  of  able  papers  in  the 

*  Minerva.'  Not  many  years  afterwards  (1789)  he  obtiuned 
the  appointment  to  the  head-mastership  of  the  cathedral 
school  at  Christiania,  which,  besides  being  valuable  for  its 
emoluments,  brought  him  into  intercourse  with  many  in- 
dividuals distinguished  not  only  by  their  wealth  and  station, 
but  by  their  patriotism  and  pnilanthropy,  and  their  zeal  in 
promoting  the  spread  of  intelligence.  Encouraged  by 
them,  he  turned  his  attention  to  the  improvement  of  the 
system  of  education  in  Denmark,  but,  owing  to  the  oppo- 
sition they  met  with  in  other  qusirters,  his  plans  were  only 
very  partially  carried  into  effect.    In  1796  his  dissertation 

*  De  Anthropomorphismo '  obtained  for  Wm  the  degree  of 
doctor  of  theology  from  the  university  of  Copenhagen,  at 
which  he  was  afterwards  (1803)  appointed  professor  in 
ordinary  of  philosophy,  an  office  filled  by  him  with  honour 
to  himself,  and  satisfaction  and  advantage  to  the  students. 
In  1813  he  quitted  Copenhagen  for  Christiania,  in  order  to 
accept  the  chair  of  philosophy  in  the  new  Frederick's  Uni- 
versity, an  institution  which  he  had  been  mainly  instru- 
mental in  founding.  On  the  union  of  Norway  with  Sweden, 
he  was  made  by  the  new  king  superintendent  of  public 
instruction  and  church  affairs,  which  office  he  held  for 
twelve  years,  when  he  retired  to  a  small  estate  in  the  neigh- 
bourhood of  Christiania,  and  resided  there  till  his  death, 
September  22,  1833.  Among  his  chief  works  are — *  Mo- 
rality in  Connection  with  the  State,'  &c. ;  *  Principles  of 
Legislation ;'  *  Spirit  of  Chiistianity ;'  *  Tiranslation  of  the 
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Gospel  of  St.  John ;'  and  «  The  Philosophical  Testament, 
or  God,  Nature,  and  Revelation ;'  all  of  which  were  the 
productions  of  his  studious  retirement  after  relinquishing 
public  duties  in  1826. 

(Convertatfons  Lexicon  der  Neuesten  Zeit,) 

TRESPASS  is  a  wrong  directly  done  to  the  person,  to 
the  goods  and  chattels,  or  to  the  lands  and  tenements  of 
any  man. 

To  the  person  it  may  be  by  menace,  assault,  battery,  or 
maiming.  [Assault.]  To  either  dead  or  live  chattels,  by 
taking  tnem  away  or  by  injuring  them.  To  land  and  tene- 
ments, b)r  entering  upon  them  and  injuring  them.  Trespass 
is  the  action  by  which  a  person  in  the  actual  and  exclusive 
possession  of  property  is  protected  against  the  forcible  in- 
terference with  it  by  those  who  are  not  entitled  to  it.  By 
this  action  also  he  may  recover  damages  for  the  injury 
done  to  his  possession.  The  nature  of  it  will  appear  more 
distinctly  by  instances  of  the  persons  by  and  against  whom 
the  action  n^y  be  brought. 

The  kind  of  possession  sufficient  to  entitle  a  man  to 
bring  this  action  against  a  stranger  is  a  mere  bare  posses- 
sion without  any  proof  of  ftirther  title  to  the  property,  but 
the  possession  must  be  actual  and  exclusive :  thus,  an  heir 
who  is  entitled  to  lands,  but  has  never  entered  upon  them, 
cannot  bring  this  action,  neither  can  a  party  disseised  of 
his  lands  during  his  disseisin ;  though  after  he  has  re- 
entered, he  mav  do  so,  and  recover  for  injuries  done  before 
the  re-entry.  The  possession  also  must  be  exclusive :  thus, 
one  who  has  only  a  right  of  common  cannot  bring  trespass 
for  an  injury  done  to  the  common,  since  others  have  rights 
co-existent  with  his  own ;  neither  can  the  bare  possessor  of  a 
pew  in  a  church,  since  in  that  case  the  possession  of  the 
church  is  in  the  parson,  and  moreover  every  parishioner  has 
a  right  to  go  into  the  church.  But  the  bare  possession,  if 
exclusive,  is  sufficient  without  proof  of  any  further  title,  and 
it  is  not  necessary  in  the  case  of  trespass  on  lands  that  the 
possession  should  be  of  the  actual  land  itself.  One  who  is 
m  possession  of  the  separate  herbage  and  feeding  of  a  close 
may  maintain  an  action  against  a  stranger  who  infringes 
upon  his  right.  A  tenant  during  the  existence  of  his 
demise  may  maintain  it  against  the  landlord  himself  if 
he  enters  upon  the  premises  except  for  a  lawful  cause, 
as  to  distrain,  &c.  The  rule  with  respect  to  goods  is 
the  same :  thus  the  mere  possessor  of  goods  or  cattle  may 
maintain  trespass  against  a  stranger.  And  he  who  has  a 
limited  right  of  possession  only,  may  maintain  it  even  as 
against  the  actual  owner  during  the  time  while  the  right 
of  possession  continues  in  him.  Thus  the  lessee  of  cattle 
for  a  year  may  bring  trespass  against  the  owner  if  he  take 
them  during  the  year.  The  same  holds  as  to  a  bailee  of 
goods :  with  respect  to  goods,  possession  may  be  said  to  be 
of  two  kinds,  possession  in  fact,  and  possession  in  law, 
sometimes  distinguished  by  the  terms  actual,  and  construc- 
tive possession.  Either  Kind  is  sufficient  to  enable  the 
possessor  to  maintain  trespass.  Constructive  possession  is 
where  the  property  of  goods  has  vested  in  a  pwty,  the  mere 
property  in  the  such  case  being  construed  to  draw  after  it 
and  invest  the  owner  with  possession  also.  Thus  where 
the  property  in  goods  lying  at  a  distance  becomes  vested 
in  a  man,  he  is  held  immediately,  and  without  an  actual 
taking  of  them,  to  have  the  possession  as  well  as  the  pro- 
perty in  them.  And  he  may  nave  an  action  of  trespass  for 
injury  done  to  them.  So  an  executor  is  held  to  have  oeen  in 
possession  of  his  testator's  goods  from  the  time  of  his  death. 

To  constitute  trespass,  the  act  done  must  be  wilful,  not 
the  result  of  negligence,  and  have  something  of  force  in  it, 
so  as  to  be,  according  to  the  construction  of  tne  law,  against 
the  peace ;  and  the  injury  must  be  the  immediate,  not  the 
consequential  result  of  the  act.  This  is  rendered  very  in- 
telligible by  the  instance  given  (1  Strange,  636) :  '  If  a  man 
throw  a  log  into  the  highway,  and  in  that  act  it  hits  me,  I 
may  maintain  trespass,  oecause  it  is  an  immediate  wrong : 
but  if,  as  it  lies  there,  I  tumble  over  it,  and  receive  an  in- 
jury, I  must  bring  an  action  on  the  case.'  But  it  is  not 
necessary  that  it  should  be  done  with  the  design  to  cause 
the  injury  complained  of,  it  may  be  done  in  mistake  or 
ignorance.  Thus  where  one  shooting  at  a  mark  hits  a  by- 
stander, he  is  guilty  of  trespass.  A  sheriff  commits  an  act 
of  trespass  if  he  takes  the  goods  or  arrests  the  person  of  B, 
mistaking  him  for  A.  A  man  is  liable  in  trespass  for  the 
injury  done  by  his  cattle  to  the  land  of  another,  whether 
he  knew  of  their  doing  it  or  not.  In  trespass,  all  persons 
yfhn  assist  in  the  act  done,  or  cause  it  to  oe  done,  or,  if  it 


is  for  their  use,  assent  to  it  afterwards,  are  considered  as 
principals,  although  not  actually  present  at  the  doing  of 
the  act.  Where  an  act  is  done  by  a  servant  wilfully,  and 
while  in  the  discharge  of  his  business  as  such  sei*vant,  the 
master  is  liable  for  the  act  in  trespass.  But  if  it  is  wilful 
on  the  part  of  the  servant,  and  not  in  discharge  of  his 
master's  business,  the  master  will  not  be  liable  unless  by 
such  assent  as  is  above  stated. 

Where  a  person  has  an  authority  or  licence  given 
him  by  law,  and  he  takes  advantage  of  that  to  commit  an 
act  of  trespass,  he  is  held  to  have  been  a  trespasser  from 
the  very  commencement  of  the  proceedings :  as  where  a 
landlord  lawfully  distrains  a  beast  and  afterwards  works  or 
kills  it,  or  an  officer  of  the  customs  entitled  to  search  *  un- 
packs stuflfe  and  puts  them  in  the  dirt.'  If  however  the 
licence  or  authority  has  proceeded  from  a  private  party, 
the  trespass  does  not  relate  back,  but  is  confined  to  the 
mere  act  itself :  as  where  parties  enter  a  tavern,  drink  and 
pay  for  wine,  and  afterwards  commit  a  trespass— that  will 
not  make  their  entry  a  trespass.  In  cases  where  a  trust  is 
reposed,  trespass  will  lie  for  an  act  which  is  at  variance 
with  the  trust,  as  where  a  lessee  at  will  cuts  down  the 
timber. 

Various  circumstances  may  exist  which  afford  a  justifica- 
tion for  an  act  which  otherwise  would  amount  to  trespass. 
Thus  a  man  is  not  liable  in  trespass  though  his  cattle  nave 
entered  the  field  of  another,  if  they  have  done  so  in  conse- 
quence of  the  neglect  of  the  party  into  whose  land  they 
enter  to  repair  the  fences  between  the  lands  of  the  parties ; 
though  it  is  no  justification  that  the  cattle  have  entered 
because  the  land  was  open  to  the  highway.  Again,  a  man 
is  justified  in  entering  upon  the  lands  of  another  to  retake 
his  goods  which  have  been  carried  there  by  the  occupier  of 
those  lands ;  or  to  carry  away  goods  bought  of  the  occu- 
pier, to  repair  a  watercourse  granted  to  him,  &c.  He  is 
also  justified  in  pulling  down,  for  the  safeguard  of  his  own, 
his  neighbour's  house  which  is  on  fire.  Where  an  act 
amounts  to  a  felony  it  is  not  competent  for  the  party  in- 
jured to  treat  it  as  a  trespass.  (Comyns's  Dig.,  *  Trespass.') 

In  the  case  of  malicious  injuries  done  to  property  by 
trespassers  a  number  of  provisions  have  been  enacted  by 
7  and  8  Geo.  IV.,  c.  30.  In  many  cases  a  jurisdiction  is 
given  to  magistrates  to  inflict  punishment  on  the  offenders, 
to  award  compensation  to  the  parties  injured,  &c. 

(Bum's  Justice^  by  Chitty,  tit.  *  Malicious  Injuries  to 
Property.') 

TRET.     [Tare.] 

TREVES.     [Trikr.! 

TREVroi,  THE  PROVINCE  OP,  an  administrative 
division  of  the  Venetian  States,  forming  part  of  the  Lom- 
bardo-Venetian  kingdom,  under  the  emperor  of  Austria, 
is  bounded  on  the  north  by  the  province  of  Belluno,  on 
the  east  by  the  Friuli,  west  by  the  province  of  Vicenza, 
and  south  by  the  provinces  of  Padua  and  Venice.  It  is 
not  so  large  as  the  former  province  called  '  il  Trevisano ' 
under  the  republic  of  Venice,  .several  districts  of  which 
have  been  annexed  to  the  provinces  of  Belluno,  Padua, 
and  Venice.  Tlie  actual  province  of  Trevigi  is  divided 
into  12  districts  and  204  communes,  and  reckons  133,000 
inhabitants.  Two-thirds  of  the  province  consist  of  a  fine 
plain,  which  is  one  of  the  most  fertile  parts  of  the  Venetian 
territory ;  the  other  third,  which  lies  northward  of  the  town 
of  Treviso,  is  hilly.  The  river  Piave,  coming  from  Belluno, 
crosses  the  province  of  Treviso  from  north-west  to  south- 
east, and  enters  the  Adriatic  north  of  the  lagoons.  Farther 
north,  in  a  direction  nearly  parallel  to  the  Piave,  flows  the 
river  Livenza.  Both  the  Piave  and  the  Livenza  are 
navigable  for  large  boats  to  the  sea.  The  principal  pro- 
ductions of  the  province  of  Treviso  are  com,  wine,  fruit, 
wool,  silk,  cheese,  and  cattle.  There  are  also  manu> 
factories  of  silks,  woollens,  and  paper.  Twelve  miles  north 
of  Treviso,  where  the  hills  begin  to  rise,  is  an  extensive 
forest  called  Montello,  belonging  to  the  crown  ;  it  supplies 
Venice  with  timber  for  shipH^uilding.  The  principal 
towns  of  the  province  are  —  1,  Trkviso.  2,  Bassano, 
a  town  of  12,000  inhabitants,  including  the  suburbs,  is 
situated  on  the  river  Brenta,  has  manufactories  of  silk  and 
wax,  and  the  well-known  printing  establishment  of  Remon- 
dini,  some  flne  churches  with  good  paintings,  a  gym- 
nasium, an  hospital,  and  a  theatre.  Bassano  has  produced 
many  distinguished  artists,  among  others  the  painter 
Jacopo  da  Ponte,  and  his  sons,  also  painters,  the  engraver 
Volpato,  and  the  engineer  Ferracini,    Gamba  has  written 

2  0  2 


Digitized  by 


Google 


t  R  E 


196 


T  R  E 


biogitiphical  sketches  '  Dei  Bassanesi  IHustri.*  3,  Asolo,  a 
very  old  town,  now  decayed,  contains  3000  inhabitants. 
It  was  in  the  castle  of  Asolo  that  Caterina  Cornaro,  last 
queen  of  Cypms,  was  kept  in  a  kind  of  honourable  con- 
finement by  the  Venetian  senate  from  1489  till  her  death, 
which  occurred  in  1510.  4,  Castelfi-anco  has  600O  inha- 
bitants, a  handsome  collegiate  church,  and  considerable 
traffic.  It  is  the  native  place  of  the  painter  Giorgione. 
5,  Conegliano  has  6000  inhabitants.  6,  Ceneda  is  a 
bishop's  see,  and  has  5000  inhabitants.  7,  Oderzo,  an 
antient  but  decayed  town,  12  miles  north-east  of  Treviso, 
has  about  6000  inhabitants.  8,  Porto  Buffole,  on  the 
Livenza,  where  the  river  becomes  navigable  for  large  boats, 
about  22  miles  from  the  sea,  has  3000  inhabitants. 

(Rampoldi,  Corografla  delV  Italia ;  Verci,  Storia  della 
Marca  Trevieiana.) 

TREVI'Or  or  TREVI'SO,  a  bishop's  see,  and  the  head 
town  of  the  province  of  the  same  name,  is  situated  in  a 
fertile  plain  on  the  banks  of  the  river  Sile,  which  is  navi- 
gable by  large  boats,  and  communicates  by  means  of 
canals  with  the  lagoons  of  Venice.  A  small  river  called 
Botteniga  flows  through  the  town,  and  joins  the  Sile. 
The  town  is  old,  the  streets  are  irregular,  and  mostly  lined 
with  arcades,  and  adorned  with  sevei-al  fine  buildings. 
The  cathedral,  built  first  by  the  Longobards,  and  after- 
wards restored,  but  never  finished,  has  some  paintings  by 
Veronese,  Tiziano,  and  Bordone,  the  last  a  native  of  the 

glace,  and  the  relics  of  several  saints,  among  othera  of 
t.  Liberalis,  the  patron  of  Treviso.    There  are  several 
other  churches  wortny  of  notice,  as  well  as  the  episcopal 

Ealace,  the  town-house,  the  palaces  of  the  families  Pola, 
irescia,  and  othera.  Treviso  is  surrounded  by  walls  and 
a  ditch,  and  has  a  circumference  of  about  three  miles.  It 
has  a  spacious  hospital,  a  Monte  di  Piet^  a  public  library, 
a  handsome  theatre  called  Onigo,  a  celebrated  academy  or 
Athenaeum  of  sciences  and  literature,  and  about  15,000 
inhabitants,  independently  of  the  suburban  parishes  which 
form  part  of  the  commune  of  Treviso,  and  which  contains 
about  6000  inhabitants.  A  great  fair  is  held  here  in  the 
month  of  October,  and  it  lasts  a  fortnight 

Treviso  was  an  important  town  under  the  Goths  and  the 
Loneobards,  and  was  then  called  Tarvisium.  Totila,  the 
last  king  of  the  Goths,  was  a  native  of  Tarvisium.  Rotaris, 
king  of  the  Longobards,  having  destroyed  the  neighbour- 
ing town  of  Opitergium,  a.d.  641,  the  fugitive  inhabitants 
went  to  swell  the  population  of  Treviso.  Under  Charle- 
magne and  his  successors  Treviso  was  the  capital  of  a 
mai'ch,  or  border  province,  extending  from  the  Alps  to  the 
Adige,  and  known  by  the  name  of  Alarca  Trevisana,  which 
afterwards,  during  the  middle  ages,  became  restricted  to 
the  territory  between  the  Friuli,  the  Alps,  the  state  of 
Padua,  ana  the  lai^oons  of  Venice.  In  the  11th  century 
Treviso  became  an  independent  municipal  community,  like 
most  other  towns  of  North  Italy.  It  afterwards  fell  suc- 
cessively under  the  dominion  of  EzzeKno  da  Romano,  of 
the  Carrara  of  Padua,  and  the  Della  Scala  of  Verona,  till  the 
fourteenth  century,  when  it  came  into  the  possession  of  the 
republic  of  Venice,  retaining  however  its  municipal  coun- 
cil and  magistrates,  and  its  own  statutes,  and  its  nobility 
retained  their  fiefs  and  jurisdictions  in  the  country.  The 
political  and  military  chief  of  Treviso  was  a  patrician  sent 
from  Venice  with  the  titles  of  Podestdl  and  Capitanio. 
This  form  of  administration  lasted  till  the  fall  of  Venice  in 
171)7.  During  the  war  of  the  league  of  Cambrai  in  1509 
it  was  the  only  considerable  town  of  the  continental  do- 
minions which  remained  attached  to  Venice,  sustaining  a 
siege  from  the  united  French  and  Imperial  armies. 

The  family  of  Ordelaffi,  which  ruled  Forli  and  part  of 
the  Romagna  for  centuries,  were  originally  from  Treviso. 
Burchiellati,  a  citizen  of  Treviso,  has  written  the  history  of 
his  native  town.  Treviso  is  18  miles  north  by  west  of 
Venice,  and  25  miles  north-north-east  of  Padua. 

(Rampold,  Corografla  dell*  Italia,  Topografia  Veneta, 
1787  ;  Rigamonti,  Pitture  di  Trevigi,  Memorte  delle  Arti 
di  Trevigi,  1803.) 

TREVISA'NI,  FRANCESCO,  CAVALIERE,  an  emi- 
nent Italian  painter  of  the  eighteenth  century,  was  bom  at 
Capo  d'Istria  near  Trieste,  in  1656.  He  is  called  by  the 
Venetians,  Roman  Trevisani,  to  distinguish  him  from  Angelo 
Trevisani  of  V  enice.  Francesco  acquired  the  first  princi- 
ples of  design  from  his  father  Antonio  Trevisani,  an  archi- 
tect ;  and  learnt  painting  of  a  Fleming,  whose  name  is  not 
mentioned,  who  was  remarkable  for  his  pictures  of  spectres, 


incantations,  and  such  subjects ;  and  young  Trensani  ex- 
ecuted a  very  good  picture  in  the  same  style  in  his  eleventh 
year.  He  afterwards  became  the  scholar  of  Antonio 
Zanchi  at  Venice,  and  painted  in  his  style  for  some  time  : 
he  then  studied  the  works  of  the  great  Venetian  masters, 
and  distinguished  himself  by  several  fine  pictures  in  the 
Venetian  manner,  which  he  painted  at  Venice  whilst  still 
young.  Bein^  a  man  of  striking  personal  appearance,  and 
very  accomplished  in  several  polite  arts,  he  went  much 
into  society,  and  he  won  the  affections  of  a  noble  youn^ 
Venetian  lady,  with  whom  he  eloped  and  married,  ana 
he  went  with  her  to  Rome  to  avoid  the  consequences 
of  the  resentment  of  her  family.  At  Rome  Trevisani  was 
fortunate  enough  in  finding  a  valuable  patron  in  the  cardi- 
nal Flavio  Chigi,  nephew  of  Pope  Alexander  VII.,  for 
whom  he  executed  several  works,  and  who  procured  him 
the  title  of  Cavaliere  from  the  Pope.  He  was  much  em- 
ployed also  by  the  Duke  of  Modena,  then  Spanish  ambas- 
sador at  the  court  of  Rome,  for  whom  he  made  several 
copies  after  celebrated  pictures  by  Correggio,  Paime^no, 
and  Paul  Veronese.  Alter  the  death  of  Cardinal  Chigi,  he 
was  much  patronized  by  Cardinal  Ottobuoni,  for  whom  he 
painted  an  excellent  picture  of  the  Slaughter  of  the  Inno- 
cents. Trevisani*s  works  are  numerous  in  Rome;  he 
painted  also  for  many  oUier  cities,  and  for  foreign  coun- 
tries ;  he  executed  some  pictures  for  Peter  the  Great  of 
Russia :  he  died  in  1746,  aged  90. 

After  his  arrival  in  Rome  he  forsook  the  Venetian  man- 
ner of  painting,  and  adopted  that  which  prevailed  in  Rome 
at  that  period,  which  consisted  chiefly  in  the  imitation  of 
Guido,  Domenichino,  and  others  of  the  Carracci  school.  But 
Trevisani  painted  in  many  styles,  and  in  almost  evel-y  line ; 
history  in  large  and  small  figures,  portraits,  animals,  sea 
pieces,  landscapes,  architecture,  and  flowers;  he  could 
imitate  well  a  {)icture  by  any  master.  His  best  pictures 
are  a  good  deal  in  the  style  of  Guido  ;  his  composition  is 
grand,  and  his  chiar'oscuro  forcible,  his  execution  free  and 
bold,  and  his  drawing  generally  correct  and  graceful ;  but 
his  chief  excellence  consisted  in  a  purity  and  brilliancy  of 
colouring.  His  best  pictures  are,  a  Crucifixion,  in  the 
Church  of  San  Silvestro  in  Capite ;  a  San  Francesco,  in  the 
Church  of  San  Franscesco  delle  Sagre  Stimate;  Saint 
Joseph  dying,  in  the  Church  of  the  Collegio  Reale ;  and  a 
Propnet,  in  the  Church  of  San  Giovanni  Laterano ;  and  the 
cupola  of  the  Cathedral  of  Urbino,  painted  for  Clement  XI. 
The  Albicini  family  at  Fori!  possessed  in  the  time  of 
Lanzi  various  specimens  of  his  different  styles,  amongst 
them  a  Crucifixion  in  which  the  figures  were  very  small 
but  elaborately  painted,  which  Trevisani  is  said  to  have 
considered  his  best  picture,  and  to  have  offered  a  large  sum 
for  its  re-purchase. 

TREVISA'NI,  A'NGELO,  of  Venice,  was  an  excellent 
portrait  painter,  and  painted  also  some  good  historical 
pieces :  he  excelled  in  chiar'oscuro.  There  is  a  fine  altar- 
piece  by  him  in  the  church  Delia  Carit^  at  Venice.  Neither 
the  date  of  his  birth  nor  death  is  known ;  accounts  differ, 
but  he  was  living  in  1753.  There  are  portraits  of  both  the 
Trevisani  in  the  painters*  portrait  gallery  at  Florence. 
{Mit9eo  Piorentino;  Lanzi,  Storia  Pittorica  ;  &c.) 

TREVISO.    [Trevigi.] 

TREVOR,  SIR  JOHN,  Knight,  a  Secretary  of  State  in 
the  reign  of  Charles  II.,  was  bom  in  the  year  1626,  and  wa.(» 
the  eldest  son  of  Sir  John  Trevor,  Knight,  of  Trevallin  in 
Denbighshire,  and  descended  from  an  antient  Welsh  family. 
Anthony  Wood,  in  recordin^^  his  appointment  as  Secretary 
of  State,  says  of  him  and  his  father  that  they  were  both 
'halters  in  the  rebellion,  and  adherers  to  the  usurper.' 
{Athents  OxonienseSy  vol.  iii.,  col.  1089.)  The  father  had 
been  a  member  of  the  Long  Parliament,  but  supported  the 
measures  which  led  to  the  Restoration.  After  tnis  event 
the  son  became  a  gentleman  of  tlie  bedchamber  in  Charles 
II.*s  court,  and  in  I^ebruary,  1668,  was  sent  as  special  envoy 
to  France,  to  carry  out  the  object  of  the  treaty  called  the 
Triple  Alliance,  viz.  a  peace  between  France  and  Spain. 
(Dalrymple's  Memoirt,  Appendix,  p.  6.)  He  negotiated 
the  provisional  treaty,  which  was  signed  at  St.  Germain- 
en-Laye,  on  the  15th  April,  1668,  and  which  received  its 
full  confirmation  and  development  in  the  treaty  of  Aix-la- 
Chapelle,  May  2,  1688.  [ Aix-la-Chapelle  ;  Triple 
Alliance.]  After  his  return  to  England  he  was  knighted, 
and  in  September  appointed  secretary  of  state  in  the  room 
of  Sir  W.  Morrice.  He  obtained  this  appointment  through 
the  influence  of  the  duke  of  Buckingham,  who  had  then 
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at  tained  to  the  chief  favour  with  the  king.    (Pepya's  Diary y 
vol.  iv.,  p.  166.) 

Two  different  stories  have  been  transmitted  as  to  the 
mode  in  which  Trevor's  appointment  was  brought  about ; 
but  both  equally  illustrate  the  custom  of  the  time.  Sir 
William  Temple  writes  to  Lord  Arlington,  *They  will 
have  it  that  the  kin^  ]a)rs  down  eight  thousand  pounds  to 
bring  this  about,  which  is  a  good  bargain  both  for  him  that 
comes  in  and  him  that  goes  off.'  {Temple's  Letters  to  the 
Ecirl  of  Arlington  and  Sir  John  Trevor,  S-c.,  published  by 
p.  Jones,  Gent.,  1699,  p.  10.)  Pepys  nowever  had  an 
informant,  *  who  for  news  tells  me  for  certain  that  Trevor 
do  (^ome  to  be  secretary  at  Michaelmas,  and  that  Morrice 
tcoes  out,  and  he  believes  without  any  compensation.' 
(Pepys's  Diary.) 

Sir  John  Trevor  continued  secretary  of  state  until  his 
death  in  1672.  It  was  his  merit,  during  the  time  that  he 
held  office,  to  oppose  the  French  policy  which  Charles  was 
then  pursuing  at  the  insti^tion  of  the  Duke  of  York,  and 
with  tne  zealous  co-operation  of  Lord  Arlin^on,  the  other 
secretary  of  state  ;  and  to  endeavour  to  moderate  the  per- 
secution of  Protestant  nonconformists,  which  was  carried 
on  during  that  period,  under  the  same  advisers,  by  means 
of  the  Conventicle  Acts.  Having  been  originally  one  of  the 
cabinet,  he  was  put  out  of  it  in  consequence  of  his  oppo- 
sition to  the  Duke  of  York's  policy  in  1670.  '  It  was  re- 
marked,' says  Mr.  Hume,  *  that  the  committee  of  council 
established  for  foreign  affairs  was  entirely  changed ;  and 
that  prince  Rupert,  tne  Duke  of  Ormond,  secretary  Trevor, 
and  lord  keeper  Bridgeman,  men  in  whose  honour  the 
nation  had  great  confidence,  were  never  called  to  any 
deliberations.*  {History  of  England,  vol.  vii.,  p.  458,  ea. 
1791 .)  Sir  William  Temple,  who  returned  to  England  from 
the  Ha^ie  in  1670,  and  grieved  to  see  the  rapid  progress 
of  a  policy  directly  contrary  to  that  of  the  Triple  Alliance 
whicli  he  had  achieved,  found  Trevor  of  the  same  opinion 
with  himself,  but  unable  to  do  anything,  as  he  was,  in 
Sir  W.  Temple's  phrase,  •  merely  in  the  skirts  of  business.' 
'^Tt^mple's  IVorks,  vol.  ii.,  p.  170.) 

Sir  John  Trevor  died,  after  a  short  illness,  on  the  28th  of 
May,  1672.  He  died  a  year  before  his  father,  who,  when 
he  died,  was  succeeded  m  his  estates  by  Sir  John  Trevor's 
eldest  son.  Sir  John  Trevor  had  married  Ruth,  one  of 
the  daughters  of  the  celebrated  John  Hampden,  by 
whom  he  left  a  numerous  family.  His  second  son, 
Thomas,  was  bred  to  the  law,  and  having  pursued  it 
with  great  success,  attained  to  political  as  well  as  legal 
eminence.  He  was  in  William  III.'s  reign  successively 
solicitor  and  attorney-general,  and  in  1701  was  appointed 
chief-justice  of  the  Common  Pleas.  He  was  created  a  peer 
by  Queen  Anne,  in  1711,  by  the  title  of  Lord  Trevor  of 
Bromham,  in  Bedfordshire.  In  1726  he  was  made  lord 
privr  seal  by  George  I.,  and  in  1730,  but  a  month  before 
his  aeath,  received  from  George  II.  the  post  of  president  of 
the  council.  He  died  on  the  19th  June,  1730.  His  cha- 
racter is  briefly  sketched  by  Speaker  Onslow  in  a  note  on 
Burnet  (vol.  iv.,  p.  334,  ed.  1823),  where  he  is  described  as 
having  the  general  esteem  of  all  political  parties,  though, 
beginning  as  a  Whig,  he  after  a  time  left  the  party,  and 
then  again  rejoined  it ;  and  as  an  able  and  upright,  but 
reserved,  j^rave,  and  auotere  judge. 

The  thmi  son  of  this  Lord  Trevor  ultimately  inherited 
his  title,  being  the  fourth  Lord  Trevor.  He  was  a  distin- 
guished diplomatist,  and  having  published  a  volume  of 
poems,  is  enrolled  in  Horace  Walpole's  list  of '  Royal  and 
Noble  Authors.'  Having  had  the  Hampden  estates  left 
to  him  by  his  cousin,  John  Hampden,  Esq.,  who  was  like 
himself  great-grandson  to  the  patriot  Hampden,  and  who 
died  unmarried,  he  took  the  name  and  arms  of  Hampden, 
and  was  in  1766  created  Viscount  Hampden.  (Collins's 
Peerage,  by  Brydges,  vol.  vi.,  pp.  291-304.) 

TREVOR,  SIR  JOHN,  Knight,  a  lawyer  of  eminence, 
and  speaker  of  the  House  of  Commons  in  the  reigns  of 
James  II.,  and  William  and  Mary,  was  a  member  of  the 
same  Welsh  family  as  the  subject  of  the  previous  article, 
and  the  second  son,  but  ultimately  heir,  of  John  Trevor, 
Esq.,  of  Brynkinalt,  in  Denbighshire.  By  his  mother,  he 
was  first  cousin  to  the  notorious  Judge  Jefferies.  He  was 
born  in  1633. 

The  history  of  this  Sir  John  Trevor  has  been  sketched  by 
the  strong  pen  of  Roger  North,  in  a  well-known  passage  in 
his  '  Life  of  the  Lord  Keeper  Guilford'  (vol.  ii.,  p.  27) :  *He 
was  a  countryman  of  the  lord  chief  justice  Jefferies,  and  his 


favourite He  was  bred  a  sort  of  clerk  m  old 

Arthur  Trevor's  chamber,  an  eminent  and  worthy  prolessor 
of  the  law  in  tne  Inner  Temple.  A  gentleman  that  visited 
Mr.  Arthur  Trevor,  at  his  going  out,  observed  a  stiange- 
looking  boy  in  his  clerk's  seat  (for  no  person  ever  had  a 
worse  sort  of  squint  than  he  had),  and  asked  who  that 
youth  was  ?  *♦  A  kinsman  of  mine,"  said  Arthur  Trevor, 
"  that  I  have  allowed  to  sit  here,  to  learn  the  knavish  part 
of  the  law."  This  John  Trevor  grew  up,  and  took  in  with 
the  gamesters,  among  whom  he  was  a  great  proficient; 
and  being  well  grounded  in  the  law,  proved  a  critic  in 
resolving  gaming  cases,  and  doubts,  and  had  the  authority 
of  a  jud^e  amongst  them ;  and  his  sentence  for  the  most 
part  earned  the  cause.  From  this  exercise  he  was  recom- 
mended by  Jefferies  to  be  of  the  king's  council,  and  then 
master  of  the  rolls  and,  like  a  true  gamester,  he  fell  to  the 
good  work  of  supplanting  his  patron  and  friend ;  and  had 
certainly  done  it  if  king  Jamess  affairs  had  stood  right  up 
much  longer ;  for  he  was  advanced  so  far  with  him  as  to 
vilify  and  scold  with  him  publicly  in  Whitehall.'  Having 
been  solicitor-general  in  the  reign  of  Charles  II.,  Sir  John 
Trevor  was  appointed  master  of  the  rolls  by  James  II.  in 
1685,  and  on  trie  meeting  of  parliament  in  May  of  that  year 
he  was  elected  speaker  of  the  house  of  commons.  In  the 
beginninff  of  1688  he  was  made  a  privy  councillor.  Afler 
the  Revolution  Trevor  obtained  the  confidence  of  William 
III.,  and  was  much  consulted  by  him.  There  is  a  paper 
of  his,  addressed  to  William,  published  by  Sir  John  Dal- 
rvmple  {Appendix,  nart  ii.,  p.  80),  in  which  he  counselled 
the  dissolution  of  the  Convention  parliament.  This  par- 
liament having  been  dissolved,  and  a  new  one  assembled 
on  the  20th  of  March,  1690,  Sir  John  Trevor  was  a  second 
time  elected  speaker.  He  was  also  appointed  one  of  the 
commissioners  of  the  great  seal.  'The  speaker  of  the 
House  of  Commons,  Sir  John  Trevor,'  says  Burnet,  *  was  a 
bold  and  dexterous  man,  and  knew  the  most  effectual  wa)'s 
of  recommending  himself  to  every  government :  he  had 
been  in  great  favour  in  king  James's  time,  and  was  made 
master  of  the  rolls  bv  him ;  and  if  Lord  Jefferies  had  stuck 
at  anything,  he  was  looked  on  as  the  man  likeliest  to  have 
the  great  seal.  He  now  got  himself  to  be  chosen  speaker, 
and  was  made  first  commissioner  of  the  great  seal ;  being 
a  Tory  in  principle,  he  undertook  to  manage  that  party, 
provided  he  was  furnished  with  such  sums  of  money  as 
might  purchase  some  votes ;  and  by  him  began  the  prac- 
tice of  buying  off  men,  in  which  hitherto  the  king  had 
kept  to  stncter  rules.'  (History  of  his  Otcn  Time,  vol.  iv., 
p.  74,  ed.  1823.) 

In  the  session  of  1695  the  corrupter  of  othera  was  dis- 
covered to  have  been  himself  corrupted,  and  was  expelled 
from  the  speakership  and  from  the  house.  It  was  proved 
that  he  had  received  a  bribe  of  a  thousand  j^uineas  from 
the  city  of  London  for  his  support  of  a  bill  in  which  the 
city  was  greatly  interested.  (Burnet,  vol.  iv.,  p.  254.) 
Bem^  speaker,  he  had  to  ])ut  the  question  for  nis  own 
expulsion.  'He  sat  above  six  hours,' says  North,  *as  pro- 
locutor in  an  assembly  that  passed  that  time  with  calling 
him  all  to  nought  to  his  face ;  and  at  length  he  was  forced, 
or  yielded,  to  put  the  question  upon  himself,  as  in  the  form, 
**  As  many  as  are  of  opinion  that  Sir  John  Trevor  is  guilty 
of  corrupt  bribery  by  receiving.  Sec. ;"  and  in  declaring  the 
sense  of  the  house  declared  himself  guilty.  The  house 
rose,  and  he  went  his  way,  and  came  there  no  more.' 
{Life  of  the  Lord  Keeper  Guilford,  vol.  ii.,  p.  28.) 

Sir  John  Trevor,  though  thus  expelled  from  the  House 
of  Commons,  retained  the  mastership  of  the  rolls,  *  to  the 
great  encouragement,' as  North  remarks,  *  of  nrudent  bribery 
for  ever  after.'  He  had  the  character  of  being  a  roan  of 
great  talents,  thouj^h  of  no  principle.  There  are  some 
anecdotes  of  him  in  Noble's  *  Contmuation  of  Granger's 
Biographical  History'  (vol.  i.,  p.  172),  which  show  him  to 
have  been  extremely  mean  and  avaricious.  He  died  on 
the  20th  of  May,  1717,  in  London,  at  his  house  in  Clement's 
Lane,  and  was  buried  in  the  Rolls'  chapel. 

His  only  daughter  married  Michael  Hill,  Esq.,  a  privy 
councillor  and  member  of  parliament,  and  had  two  sons. 
The  eldest  son  was  created  Viscount  Hillsborough,  and  has 
son  Marquis  of  Downshire.  The  second  son,  succeeding  to 
his  grandfather  Sir  John  Trevor's  estates,  took  the  name 
and  arms  of  Trevor,  and  was  created,  in  1766,  Viscount 
Dungannon. 

TREW,  CHRISTOPHER  JAMES,  a  celebi-ated  ana- 
tomist and  botanist,  was  born  at  Lauffen,  a  small  town  in 
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Franconia,  near  Niimberg,  on  the  26th  of  April,  1695. 
His  father,  who  was  an  apothecary,  took  charge  of  his 
education  and  taught  him  the  principles  of  botany  and 
pharmacy.  Trew  went  in  1611  to  Altdorf  in  order  to 
attend  the  lectures  of  the  faculty  of  medicine,  and  was 
admitted  to  the  degree  of  doctor  in  1716,  after  five  years' 
study.  On  his  return  to  his  own  country  he  immediately 
began  to  practise,  and  obtained  sufficient  support  to  encou- 
rage him  to  continue.  He  however  soon  formed  the  reso- 
lution of  travelling;  and  accordingly  he  went  through 
Germany,  Switzerland,  France,  and  Holland,  and  stayed 
Sot  a  year  at  Danzig.  In  1720  he  returned  to  LaufPen,  and 
becai&e  a  member  of  the  College  of  Physicians  at  Niim- 
berg. The  extensive  practice  that  he  soon  succeeded  in 
obtaining  made  him  so  well  known  to  the  world,  that  the 
margrave  of  Anspach  granted  him  the  title  of  physician- 
in-ordinary  and  counsellor  to  the  court  (Hofrath).  He  was 
admitted  in  1742  as  a  member  of  the  *  Academic  des 
Curieux  de  la  Nature,'  and  was  raised  in  1746  to  the  dig- 
nity of  president,  which  at  this  time  included  the  titles  of 
count  palatine,  aulic  counsellor,  and  physician  to  the 
emperor.  He  died  on  the  18th  of  June,  1769,  at  the  age 
of  seventy-four,  without  ever  having  been  persuaded  to 
leave  Niimberg,  notwithstanding  the  attractive  oiFers  that 
were  made  to  draw  him  to  Altdorf  and  elsewhere.  Assisted 
by  the  excellent  painter  Ehret,  he  published  the  beginning 
of  a  magnificent  work  on  botany,  which  was  continued 
after  his  death  by  Vogel.  With  regard  to  anatomy  he 
conjectured  that  the  mesaraic  veins  possessed  the  faculty 
of  absorption ;  he  proved  that  the  pretended  salivary  ducts 
of  Coschwitz  are  simple  veins ;  and  he  very  well  demon- 
strated the  differences -which  are  observed  in  the  human 
body  before  and  after  birth  with  regard  to  the  organs  of 
circulation.  Besides  one  hundred  and  thirty-three  ob- 
servations which  are  to  be  met  with  in  the  *  Com- 
niercium  Litterarium*  of  Niimberg,  and  one  hundred 
and  thirty-seven  which  have  been  inserted  in  the  *  Acta 
Curiosomm  Naturae,'  the  following  are  his  principal 
works  in  anatomy  and  botany.  In  the  former  science 
he    published    *  Dissertatio    Epistolica,    de     Differentiis 

Suibusdam  inter  Hominem  natum  et  nascendum  interce- 
entibus  deque  Vestigiis  Divini  Numinis  inde  colligendis,' 
Niirnbergj,  1736,  4to.,  with  a  great  number  of  plates 
representing  peculiarities  of  the  foetus ;  *  Epistola  ad  Alb. 
Hallemm  de  Vasis  Linguae  salivalibus  atque  sanguiferis,' 
Niimberg,  1734,  4to. ;  '  Tabulae  Osteologicae  Corporis 
Humani,'  folio,  max.,  fine  coloured  plates,  Niimberg, 
1767.  In  botany  his  first  publication  was  the  description 
of  a  flowering  American  aloe,  Niimberg,  1727,  4to.  In 
1750  he  began  to  publish  one  of  the  most  splendid  botani- 
cal works  that  has  ever  appeared,  under  the  title  of 
*  Plantae  selectae  quamm  Imagines  ad  Exemplaria  Natu- 
ralia  manu  pinxit  G.  Dionynius  Ehret,  Nominibus  Propriis 
et  Notis  illustravit,  C.  J.  Trew,'  Niimberg,  folio.  To  the 
incomparable  designs  of  Ehret,  Trew  added  descriptions 
and  remarks,  and  the  work  appeared  in  decades,  of  which 
seven  were  completed.  In  tne  same  year  he  commenced 
a  similar  publication  of  garden-flowers,  entitled  '  Amoenis- 
simse  Florum  Imagines,*  which  was  cairied  on  to  six 
decades.  In  1757  he  published  '  Cedrt>rum  Libani  His- 
toria  et  Character  Botanicus,  cum  illo  Laricis,  Abietis, 
Pinique  comparatus,'  Niimberg,  4to.,  with  plates  by 
Ehret ;  the  second  part  appeared  ten  years  afterwards. 
He  also  published  a  much  improved  edition  of  BlackwelPs 
« Herbal,'  in  English  and  Gterman,  with  an  appendix  of  new 
plants.    Having   made  the   acquisition   of  the  wooden 

Slates  left  by  Gesner,  he  gave  an  impression  of  two  hun- 
red  and  sixteen  figures  of  plants  from  them,  under  the 
title  of  *  Icones  posthumae  Gesnerianae,'  1748. 

{Biosraphie  MSdtcale,) 

TREWCA'CEiE,  a  natural  order  of  plants  belonging  to 
the  rectembryose  group  of  incomplete  Exogens.  This 
order  has  for  its  type  a  single  genus,  Trewia,  which  was 
named  after  Christopher  James  Trew,  a  physician  of  Niim- 
berg. The  species  are  but  few :  they  are  trees  with  oppo- 
site and  stipulate  entire  leaves  and  moeceous  flowers :  the 
antheriferous  flowers  are  arranged  in  long  racemes,  and  the 
pistilliferous  flowers  are  axillary  and  solitary.  The  calyx 
in  both  flowers  is  3-4-cleft ;  tne  stamens  are  numerous ; 
the  style  is  4-clett ;  the  fmit  is  a  dmpe,  4-celled,  with  one 
seed  in  each  cell. 

The  plants  of  this  order  are  natives  of  tropical  India,  and 
IJieir  properties  are  at  present  unknown,  nor  is  their  struc- 


ture well  understood.  As  far  as  has  been  at  present 
examined,  they  resemble  Urticacea,  but  still  differ  suffi- 
ciently to  justify  their  removal  from  that  family.  Hence 
Lindley  has  constituted  an  order  of  the  genus  Trewia. 
TRIADS.  [Welsh  Language  and  LrrERATTTRK.] 
TRIAL,  the  means  adopted  for  the  purpose  of  ascep 
taining  facts  in  issue  in  commcm  law  proceedings  whether 
civil  or  criminal.  The  equity  courts  have  also  the  power, 
where  they  think  it  convenient,  in  the  case  of  disputed 
facts,  of  directing  an  issue  to  be  tried  at  common  law. 

The  kinds  of  trial  in  civil  cases  were  formerly  seven  in 
number,  according  to  Blackstone ;  and  those  which  he 
enumerates  are,  by  record,  by  inspection  or  examination 
(divided  into  two  distinct  Mnds  by  Comyns),  by  certificate, 
by  witnesses,  by  wager  of  battle,  by  wager  of  law,  and  by 
jury. 

In  reality  the  six  first  might  more  properly  be  called 
modes  of  proof  rather  than  kinds  of  trial,  which  in  truth 
divide  themselves  into  two  classes  only :  1,  That  where 
the  court  itself  decides  upon  the  evidence  without  the  in- 
tervention of  a  jury  ;  2,  That  where  the  jury  decides. 

The  first  class  contains  the  first  six  enumerated  by 
Blackstone ;  that  by  record  is  where  the  existence  of  a 
certain  record  has  been  alleged  in  the  pleadings  of  an  action 
and  is  denied  by  the  pleadings  on  the  other  side.  The  exbt- 
ence  of  it  must  be  proved  by  the  record  itself.  The  court 
itself  tries  this  issue,  and  decides  accordingly  as  such  a 
record  is,  or  is  not  produced.    [Record  ;  Records.] 

Questions  whether  or  not  a  party  is  a  peer  are  thus 
proveable  by  the  kind's  patent ;  whether  an  alien  is  friend 
or  enemy,  by  production  of  the  treaty  between  his  countiy 
and  Great  Britain,  &c. 

Bv  inspection  was  where  it  was  supposed  a  matter  might 
be  clearly  made  manifest  on  view  to  the  court.  In  error 
by  an  infant,  to  reverse  a  flne,  if  issue  was  taken  as  to 
his  nonage,  he  might  be  brought  into  court  and  there  in- 
spected for  the  purpose  of  ascertaining  the  fact.  If  on  his 
appearance  it  remained  doubtful,  the  court  might  question 
him,  or  examine  those  likely  to  be  informed.  So  where  a 
defendant  pleaded  in  abatement  that  the  plantiff  was  dead, 
and  some  one  appeared  and  said  that  he  was  the  plaintiff', 
&c.  The  court  had  at  all  times  the  power,  if  they  felt 
doubt,  to  order  a  trial  by  jury.  This  mode  of  proceeding  has 
now  become  obsolete. 

By  examination  is  upon  inquiry  by  the  court  into,  for 
instance,  the  customs  and  usages  of  a  court. 

By  certificate.  By  certificate  is  where  a  fact  is  proved 
by  the  production  of  a  certificate  from  a  certain  official  per- 
son qualified  to  grant  such  certificate.  Thus  formerly  the 
absence  of  a  person  from  England  during  war  might  be 
tried  by  the  court,  and  proved  by  a  certificate  of  the 
'  mareshal  of  the  king's  host.'  In  the  same  manner  the 
customs  of  the  city  of  London  are  proved  by  the  certificate 
of  their  recorder.  A  certificate  of  a  bishop  is  proof  re- 
specting matters  of  ecclesiastical  jurisdiction,  &c. 

By  witnesses.  In  action  of  dower  where  the  tenant 
pleads  that  the  husband  is  alive,  the  court  may  inquire  of 
the  fact  by  ^^dtnesses  called  before  themselves.  Lord  Coke 
mentions  several  other  cases  where  the  court  itself  decides 
upon  the  examination  of  witnesses ;  and  he  further  states 
that  in  all  such  cases  each  fact  must  be  proved  by  two 
witnesses  at  least.  Although  in  the  case  of  a  trial  by  jury 
one  witness,  according  to  the  English  law,  is  sufficient. 

By  wager  of  battle.  That  is  by  single  combat  between 
the  champions  of  the  parties.  This  seems  to  have  been  a 
mode  of  ascertaining  a  disputed  fact  prevailing  among  the 
antient  Germans,  and  is  said  to  have  been  introduced  into 
England  by  William  the  Conqueror.  It  was  employed  when 
issue  was  joined  in  a  writ  of  right.  The  combat  took  place 
at  sunrise  in  a  piece  of  ground  sixty  feet  square,  enclosed 
for  the  purpose,  and  in  the  presence  of  the  judges  of  the 
court  or  Common  Pleas  dressed  in  their  scarlet  robes.  The 
weapons  used  were  staves  and  targets ;  the  champions 
were  dressed  in  armour,  but  bare-headed,  and  with  their 
arms  and  legs  bare,  with  red  sandals  on  their  feet.  The 
battle  might  be  continued  till  the  stars  appeared.  If  that 
w^as  done,  the  party  in  possession  of  the  land  was  held  en- 
titled to  retain  it ;  if  not,  the  court  pronounced  jud^iiient 
in  favour  of  the  party  whose  champion  was  successful. 
All  this  proceeding  was  abolished  by  59  Geo.  III.,  c.  46. 

The  proof  by  wager  qf  law  was  employed  in  an  action 
of  debt  upon  simple  contract,  of  detinue,  account,  and  some 
others.    It  was  effected  by  the  defendant  coming  into 
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court  attended  by  eleven  of  his  neighbours  who  were  called 
compurgators.  He  then  solemnly  swore  that  he  did  not 
owe  the  sum  with  which  he  was  sought  to  be  charged,  or 
detain  the  thing  sought  to  be  recovered,  and  the  eleven 
compurgators  swore  that  they  believed  him.  The  wa^er 
of  law  had  already  fallen  into  disuse  when  it  was  wholly 
abolished  by  3  &  4  W.  IV.,  c.  42. 

The  mode  of  trial  always  the  one  most  in  use  both  in 
civil  and  criminal  matters,  was  the  trial  by  jury.     [Jury.] 

In  criminal  cases  recourse  was  antientfy  nad  to  the 
ordeal  for  the  purpose  of  ascertaining  the  guilt  or  innocence 
of  a  party  [Ordeal],  and  also  to  the  single  combat 
[Appeal].  It  appears  doubtful  whether  the  ordeal  fell  into 
disuse,  or  was  abolished  by  statute.  Appeals  in  criminal 
cases  were  done  away  with  by  59  Geo.  III.,  c.  46. 

A  peer  of  Great  Britain  indicted  capitally  is  entitled  to 
be  tried  by  the  peers  of  parliament  assembled  in  the  court 
of  the  Lonl  High  Steward  of  Great  Britain,  who  is  a  peer 
nominated  to  that  office  by  the  crown  for  the  occasion. 
The  proceedings  of  the  trial  are  carried  on  in  the  same 
way  as  on  a  trial  by  jury,  and  judgnaent  is  pronounced  ac- 
cording to  the  opinion  of  the  majority,  which  must  consist 
of  at  least  twelve.  Cases  of  impeachment  by  the  Commons 
are  also  tried  by  the  Lords. 

A  trial  at  bar  resembles  the  ordinary  cases  of  trials  by 
jury,  except  that  instead  of  its  being  presided  over  by  a 
single  judge,  all  the  judges  of  the  court  in  which  the  action 
is  brought  are  in  attendance.  It  is  granted  on  application 
to  the  court,  but  only  in  cases  of  great  difficulty  and  im- 
portance. In  informations  exhibited  by  the  attorney-gene- 
ral, as  law-officer  of  the  crown,  he  is  entitled  to  a  trial  at  bar. 

New  Trial,  After  a  trial  has  been  already  had,  it  is 
competent  to  the  court  in  which  the  action  is  brought  to 
grant  a  new  trial  on  an  application  made,  and  grounds 
shown  for  supposing  that  justice  has  not  been  done  between 
the  parties  ;  and  that  the  case  is  of  sufficient  importance  to 
warrant  such  a  further  expense.  These  grounds  are  various, 
such  as  a  misdirection  by  the  judge,  a  verdict  against  evi- 
dence, excessive  damages,  &c. 

(Comyns,  Dig.,  tit.  « Trial ;'  Blackstone,  Com») 

TRIANGLE,  a  figure  having  three  angles,  and  conse- 
quently three  sides :  this  consequence  is  usually  made  the 
definition;  and  the  same  thing  occurs  in  Euclid,  whose 
word  is  rpiywvov  in  the  Elements,  though  it  is  rplrrXsvpov 
in  the  definitions  prefixed. 

A  triangle  may  be  drawn  upon  any  surAice,  and  having 
any  sort  of  lines  for  its  sides :  but  it  is  not  usual  to  con- 
sider any  except  plane  triangles  drawn  on  a  plane  with 
right-lined  sides,  and  spherical  triangles  drawn  on  a  sphere 
with  arcs  of  great  circles  for  the  sides.  The  Spherical 
triangle  has  been  already  considered;  and  the  formulsB 
connected  with  the  plane  triangle  have  been  given  in  Men- 
suration. There  is  much  connected  with  this  article  in 
Angle,  Parallel,  Similar,  Translation,  Transversal 
(to  the  latter  look  for  the  reference  fiDm  Menklaus  to 
this  article),  TaiooNOMrriiY,  &c.,  so  that  we  have  no  need 
to  make  this  article  of  a  length  proportioned  to  the  im- 
portance of  its  subject  in  geometiy.  In  fact,  triangles  are 
as  much  the  elements  of  all  figures  as  the  letters  are  of 
words,  being  the  figures  of  the  smallest  possible  number 
of  sides,  and  into  which  all  figures  can  be  divided. 

The  two  most  important  properties  of  the  triangle  are, 
that  the  sum  of  its  angles  is  always  two  right  angles,  and 
that  the  area  is  half  that  of  a  rectang[le  of  the  same  base 
and  altitude.  Both  of  these  propositions  admit  of  such 
practical  verification  as  would  make  them  perfectly  intel- 
ligible to  those  who  do  not  understand  geometry.  Take 
the  greatest  angle  BAG  of  a  triangle  cut  out  in  paper,  and 
fold  the  paper  so  that  A  may  rest  on  BC  at  F,  the  part 
AD£  folding  over  DFE.    Then  it  will  be  found  that  by 


further  folding  ECL  can  be  brought  over  EFL,  and  BDK 
over  FDK,  so  that  the  three  angles  of  the  triangle  KFD, 
DFE,  and  EFL  are  so  placed  that  the  first  side  of  the  first 
and  the  last  side  of  the  last,  KF  and  FL,  are  in  the  same 


straight  line,  and  the  three  make  up  the  two  right  angles 
KFA,  AFL.  Again,  the  triangle  BAG  is  either  the  sum 
or  diff'erence  of  the  two  right-angled  triangles  FAC,  FAB, 
which  are  the  halves  of  the  rectangles  FACH,  FABG,  the 
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sum  or  difference  of  which  is  the  rectangle  BGHC :  whence 
the  triangle  is  the  half  of  the  rectangle  BGHC,  of  the  same 
base  and  altitude  as  the  triangle. 

The  three  lines  which  bisect  the  angles  of  a  triangle 
meet  in  one  point,  which  is  the  centre  of  the  inscribed 
circle ;  and  tne  three  perpendiculars  which  bisect  the 
three  sides  also  meet  in  one  point,  which  is  the  centre  of 
the  circumscribed  circle.  Moreover,  the  three  lines  drawn 
from  the  vertices  bisecting  the  sides  meet  in  one  point, 
which  is  the  centre  of  gravity  of  the  triangle :  as  also  do 
the  three  perpendiculars  drawn  from  the  vertices  to  the 
sides.  All  these  propositions,  except  the  second,  can  be 
proved  by  the  same  process,  namely,  by  showing  that  the 
segments  of  the  sides  satisfy  the  theorem  given  in  Trans- 
versal. 

The  number  of  isolated  theorems  which  might  be  given 
on  this  subject  is  very  large,  but  there  is  little,  uncon- 
nected with  the  trigonometrical  formulae,  which  is  of  use 
in  application. 

TRIANGULA  and  TRIANGULUM  AUSTRALE  (con- 
stellations). The  first  (the  Triangles)  is  a  northern  constel- 
lation, surrounded  by  Perseus,  Andromeda,  Aries,  and 
Musca.  It  is  one  of  the  old  constellations,  but  there  is 
only  one  triangle  in  Aratus.  Hevelius  added  the  second. 
The  second,  or  Southern  Triangle,  is  a  constellation  of 
Bayer,  lying  between  Ara,  Centaurus,  and  the  South  Pole. 

The  principal  stars  aie  as  follow : — 


TRIANGULA. 
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TRIANGULAR  COMPASSES.    [Compasses.] 

TRIANGULAR  NUMBERS.  [Numbers,  Appella- 
tions OF.] 

TRIANGULATION,  a  name  given  to  the  net-work  of 
triangles  with  which  the  face  of  a  country  is  covered  in  a 
Trigonometrical  Survey. 

TRI  ANTHEM  A,  a  genus  of  plants  of  the  natural  family 
of  Portulaceae,  so  named  from  rpiiQ,  three,  and  dvS^oc,  a 
flower,  in  consequence  of  the  flowers  growing  in  threes, 
in  the  axils  of  the  leaves.  The  sepaU  are  oblong  and 
coloured  on  the  inside.  Its  stamens  vary  in  number  from 
5  to  10  or  12,  and  hence  cause  this  genus  to  be  placed  in  dif- 
ferent classes  by  Linnaean  botanists.  The  ovary  is  half 
superior ;  style  1  or  2,  filiform ;  capsule  oblong,  tnmcate,  cut 
round.  The  species  ai'e  found  in  the  tropical  parts  of  the 
old  and  new  world,  and  in  the  subtropical  parts  of  Africa. 
They  occur  as  weeds  in  every  part  of  the  plains  of  India. 
Trianthema  obcordata,  like  the  plants  of  the  family  to  which 
it  belongs,  is  employed  by  the  natives  of  India  as  a  pot- 
herb ;  but  the  nauseous  and  bitter  roots  of  T.  mono- 
gyna  are  said  by  Dr.  Ainslie  to  be  employed  as  a  pur- 
gative by  the  inhabitants  of  the  peninsula  of  India. 

TRIBE  (tribus,  ^wX//).  All  the  states  of  antiquity  of 
which  we  have  any  records  were  divided  into  a  certain 
number  of  tribes,  consisting  of  the  great  bodies  of  citizens 
of  which  the  state  was  composed.  These  tribes  however 
were  of  two  diff^erent  kinds,  either  genealogical  (ytvucai),  or 
local  (roirwcat).  (Dionys.  Hal.,  iv.  14.)    The  former,  which 


*  Bayer  pat  no  letten  except  to  constellations  he  had  seen. 
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must  be  considered  as  the  more  antient  of  the  two,  were 
the  different  national  elements  of  which  a  state  was  made 
up,  that  is,  each  was  a  distinct  people,  though  akin  to  the 
others,  and  each  traced  its  origin  to  some  mythical  ancestor ; 
whence  Dionysius  calls  such  tribes  genealogical.  The 
other,  or  local  tribes,  to  which  a  later  origin  must  be  as- 
signed, and  which  in  most  cases  superseded  the  old  genea- 
logical tribes,  were  artificial  local  divisions  made  for  poli- 
tical and  other  purposes,  and  any  one  of  them  might 
contain  people  wlto,  according  to  the  genealogical  division, 
would  belong  to  different  tribes.  Thus  we  find  in  the 
history  of  Attica  that  the  four  original  tribes  were  done 
away  with  after  the  institution  of  the  ten  local  tribes  by 
Cleisthenes;  and  at  Rome  the  three  antient  Romulian 
tribes  gradually  died  away  after  the  establishment  of  the 
thirty  local  tribes  of  Servius  Tullius.  At  Sparta  alone  the 
three  original  Doric  tribes,  the  Hyl leans,  Pamphylians,  and 
Dymanians,  were  retained  without  any  change.  Genealo- 
gical tribes  may  in  many  instances,  as  was  originally  the 
case  at  Rome,  nave  inhabited  different  districts,  so  that 
they  were  at  the  same  time  local  tribes ;  but  this  is  merely 
an  accidental  circumstance. 

The  number  of  the  genealogical  tribes  was  different  in 
the  different  states  of  antiquity,  and  depended  upon  various 
circumstances,  such  as  the  number  of  national  elements 
brought  together  to  form  a  state,  or  the  partiality  of  a  race 
of  men  for  particular  numbers  which  were  used  as  typical. 
Thus  we  find  that  the  Doric  states  were  in  most  cases 
divided  into  three,  the  Ionic  into  four,  and  the  Romans 
into  three  tribes,  or  a  multiple  of  these  numbers.  Although 
these  tribes  only  contained  freemen,  they  were  not  always 
on  a  footing  of  equality,  but  the  most  antient  one,  to  which 
the  others  had  only  been  added  at  some  time  by  treaty  or 
contract,  always  retained,  at  least  for  a  time,  a  superiority 
over  the  others,  and  reserved  for  itself  rights  and  privileges 
which  were  denied  to  the  others.  Such  was  the  case  with 
the  Hylleans  at  Sparta,  the  Eupatrids  at  Athens,  and  the 
Ramnes  at  Rome.  Each  tribe  was  usually  subdivided  into 
smaller  bodies,  as  at  Athens  into  fparpiai  and  ykvtfy  and  at 
Rome  into  curiae  and  gentes.  The  lyumber  of  senators  and 
of  the  great  ofiicers  of  a  state  likewise  bore  a  certain  rela- 
tion to  the  number  of  tribes  or  their  subdivisions.  Hie  bond 
of  union  between  such  tribes  was  more  or  less  loose  ac- 
cording to  circumstances ;  and  the  histoiy  of  Attica  gives 
us  an  instance  of  their  being  at  war  with  one  another. 
Each  tribe  had  usually  its  separate  religious  observances 
and  festivals,  and  the  same  was  the  case  with  its  sub- 
divisions. 

All  the  tribes  of  which  a  state  consisted  formed  the 
sovereign  people  (as  at  Rome  the  populus),  which  in  many 
cases  ruled  over  a  subject  population  superior  in  numbers 
(flrcpcouroc,  plebeians).  When  a  Greek  state  sent  out  a  colony 
to  a  foreign  country,  it  appears  to  have  been  customary  to 
divide  the  new  state  into  the  same  number  of  tribes  as  that 
which  existed  in  the  mother-citv,  and  the  names  also  were 
retained ;  in  some  cases,  as  at  (Jydonia  and  Halicarnassus, 
both  of  which  were  Doric  colonies,  we  only  find  mention 
of  one  tribe,  which  mav  have  arisen  from  the  fact  that 
only  members  of  one  tribe  of  the  mother-state  took  part  in 
the  establishment  of  the  colony.  (Wachsmuth,  Hellenische 
Alter thumskunde,  ii.  1,  p.  15,  &c.) 

In  regard  to  the  later  or  local  tribes,  it  is  clear  from  the 
name  itself  that  each  inhabited  a  distinct  district,  contain- 
ing either  one  or  more  townships,  which  were  called  in 
Attica  Brjfiotj  and  at  Rome  vici  or  pagi.  Every  citizen 
belonging  to  a  tribe  was  obliged  to  have  his  name  regis- 
tered m  a  township  of  his  tribe,  though  he  was  not  bound 
to  reside  in  the  same  in  which  he  was  registered  and  to 
which  he  belonged. 

Each  tribe,  whether  genealogical  or  local,  managed  its 
own  affEurs  and  was  neaded  by  a  tribune  (^vXapxos), 
The  same  was  the  case  with  the  subdivisions  of  a 
tribe. 

We  have  here  only  given  a  brief  outline  of  the  subject 
in  general,  as  a  more  detailed  account  of  the  tribes  in  the 
different  states  of  antiqui^  is  given  in  the  articles  Athens, 
Clbisthbnes,  Sparta,  Romb,  Servius  Tullius,  Dorians, 
loNiANS,  and  others.  Compare  also  Wachsmuth,  Hellen. 
AUerthumsk.y  ii.  1,  p.  15,  &c. ;  Hermann,  Political  Anti- 
quit.  ;  Schomann,  De  Jure  Publico  Grcecoruniy  p.  165,  &c. ; 
Niebuhr,  Hist,  of  Rome,  i.,  p.  306,  &c. ;  Dictionary  of 
Greek  and  Roman  Antiquities,  art.  *  Tribus.*) 

TRraOLO,  NICOLO  DI,  an  able  sculptor,  born  at  Flo- 


rence in  1500,  was  originally  brought  up  to  the  tiadc  of  a 
carpenter,  but  becoming  acquainted  with  Sansovino  [San- 
soviNo],  he  studied  under  him.  The  first  work  on  which 
he  was  employed  after  quitting  that  master  was  two 
statues  of  sibyls  for  the  front  of  San  Petronio  at  Bologna, 
which  figures  (represented  in  Cicognara's  work)  at  once 
stamped  his  reputation.  For  the  doors  of  the  same  church 
he  also  executed  some  bas-reliefs  of  gi*eat  merit.  The  pes- 
tilence at  Bologna  in  1525  caused  him  to  leave  that  city, 
but  he  soon  returned  to  it,  till  the  death  of  his  patron,  Bar- 
tolommeo  Barbazzi,  induced  him  to  remove  from  it,  and  to 
go  to  Pisa,  where  he  was  employed  by  the  sculptor  Pieti-o- 
santa.  While  at  Pisa  he  was  commissioned  by  Gio.  Batt. 
della  Palla,  who  was  collecting  works  of  art  for  Francis  I., 
to  execute  a  statue  of  Nature,  which,  on  being  sent  to  Fon- 
tainebleau,  was  admired  as  a  choice  production  of  art.  He 
employed  his  talents  less  honourably  when,  on  Florence 
being  besieged  by  Clement  VII.,  in  1529,  he  treacherously 
furnished  that  pope  with  plans  and  models  of  the  city  and 
its  outworks.  His  services  on  that  occasion  obtainea  him 
Clement's  patronage,  who  among  other  things  employed 
him  to  assist  Michael  Angelo  in  the  sculntures  intended 
for  the  chapel  of  San  Lorenzo ;  and  he  had  begun  two 
figures  intended  for  the  tomb  of  Giuliano  de*  Medici,  one 
representing  Earth,  the  other  Heaven,  when  he  was  dis- 
abled from  proceeding  with  them  by  an  attack  of  ague, 
and  hardly  was  he  recovered  when  the  pope's  death  put  a 
stop  to  the  work.  He  was  afterwards  employed  by  the 
grand-duke  Cosmo  I.,  in  laying  out  the  gardens  and  de- 
signing the  fountains  and  statues  of  the  Villa  di  Castello, 
near  Florence,  of  which  extensive  scheme  of  embellish- 
ment a  very  minute  account  is  given  by  his  friend  and  bio- 
grapher Vasari.  But  although  commenced,  it  was  prosecuted 
but  slowly;  which  Vasari  imputes  in  some  measure  to 
Tribolo's  own  remissness ;  nor  was  it  ever  completed.  On 
purchasing  the  Palazzo  Pitti,  Cosmo  engaged  Tribolo  to 
improve  the  gardens  and  decorate  them  with  statues,  &c. ; 
but  hardly  had  he  commenced  his  labours  when  he  was 
seized  witn  an  illness  that  carried  him  off,  September  7th, 
1550.    (Vasari,  Vite;  Cicognara,  Storia  de  Scoltura.) 

TRIBONIA'NUS.     [Justinian's  LegislatioK.] 

TRI'BULUS  (rpi€oXoc,  three-spiked  or  pointed),  a  genus 
of  the  natural  family  of  Rutacese,  the  Iruit  of  which  is 
armed  with  prickles.  It  is  termed  Caltrops,  from  tlie 
pronged  instruments  formerly  employed  and  still  in  use  in 
the  East  for  obstructing  the  progress  of  cavaliy.  The 
name  Tribulus  however  occurs  m  antient  authors,  and  is 
described  as  being  of  two  kinds,  one  terrestrial,  the  other 
aquatic.  This  no  doubt  is  Trapa,  or  Water  Caltrops.  The 
former  has  its  leaves  compared  by  Theophrastus  to  those 
of  the  Cicer^  and  having  similar  prickly  fruit,  there  can  be 
little  doubt  that  the  plant  now  known  as  Tribulus  terrestii:i 
is  that  intended,  while  a  third  kind  is  probably  a  species  of 
Fagonia,  perhaps  F.  cretica.  The  genus  Tribulus  has  a 
5-parted  calyx ;  petals  5,  spreading ;  stamens,  10 ;  0Yar}% 
superior;  capsule,  5,  gibbous,  spiny,  many-seeded.  The 
species  are  found  in  the  south  of  Europe  and  the  subtro- 
pical and  tropical  parts  of  the  world,  with  diffuse  often 
procumbent  stems,  with  solitary  white  or  yellow  flowers  in 
the  axils  of  the  leaves,  and  T,  terrestris  is  sometimes  cul- 
tivated in  the  gardens  of  the  West  Indies  on  account  of 
the  sweet  scent  of  its  flowers.  This,  as  well  as  T.  cistoide«, 
has  some  aperient  properties  ascribed,  and  is  therefore 
sometimes  U8e4  medicinally  in  the  countries  where  it  is 
indigenous. 

TRIBU'NUS  (^uXapxoc),  according  to  the  etymblogy  of 
the  word,  siznifies  any  officer  who  is  at  the  head  of  a  tribe 
[Tribe],  and  conducts  either  the  internal  administration  of 
a  tribe,  or  represents  it  in  its  relations  to  other  powers  in 
the  state.  This  signification  applies  indeed  to  some  of  the 
ofiicers  of  this  name  who  occur  m  the  history  of  Rome, 
but  in  regard  to  others  it  must  remain  doubtful  why  they 
bore  this  name.  The  following  is  a  list  of  all  the  Roman 
ofiicers  bearing  the  name  of  tribune. 

1.  Tribunes  qf  the  Three  Romulian  Tribes, — ^The  exist- 
ence of  a  tribune  for  the  three  antient  patrician  tribes,  the 
Ramnes,  Tities,  and  Luceres,  is  attested  by  several  passages 
of  antient  writers.  (Dionys.  Hal.,  ii.,  p.  82,  ed.  Sylburg ; 
SerwivLs,  Ad  Aen.,  v.  560;  Pomponius,  De  Orig,  Juris; 
Digest,  i.,  tit.  2, 8.  2,  $  20.)  As  regards  their  functions  we 
have  no  definite  statements  :  they  may  have  been  intrusted 
with  the  management  of  the  civil,  religious,  and  military 
affairs  of  their  respective  tribes. 
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2.  Tribuntu  Cei&t'um  is  an  officer  who  only  occurs  in  the 
histoij  of  Rome  during  the  period  when  it  was  governed 
by  kings.  He  was  the  commander  of  the  300  equites 
(eeleres)  who  formed  the  king's  body-guard,  100  being 
taken  from  each  of  the  three  tribes.  He  was,  next  to 
the  kinisf,  the  first  person  in  the  state.    (Dionys.  Hal.,  ii., 

f.  86 ;  Pomponius,  De  Orig.  Juris  ;  Digest y  i.,  tit.  2,  s.  2, 
15.)  L.  Junius  Brutus,  towards  the  end  of  the  kindly 
period,  was  appointed  to  this  office,  it  is  said,  by  Tarquinius 
Superbus,  and  m  this  capacity  he  convened  the  comitia  of 
the  curiae,  in  which  the  abolition  of  the  regal  power  was 
proposed.  (liv.,  i.  59.)  In  the  absence  of  the  king,  the 
tribunus  celerum  acted  as  his  representative,  and  con- 
voked the  senate,  as  well  as  the  comitia  of  the  curiae,  at 
which  he  presided.  Laws  passed  under  his  presidency 
were  called  leges  tribuniciae,  in  contradistinction  to  leges 
regiae,  or  such  as  were  passed  under  the  presidency  of  the 
king. 

3.  Tribunes  of  the  Servian  7W*^«.— When  Servius  Tul- 
lius  organised  the  body  of  plebeians  by  dividing  them  into 
thirty  local  tribes,  each  of  them  was  neaded  bv  a  tribune, 
who  had  to  keep  a  register  of  the  inhabitants  of  his  district 
and  of  the  condition  of  every  household' \n  it.  (Dionys. 
Hal.,  iv.,  p.  219.)  As  the  troops  of  the  army  and  the 
taxes  were  levied  according  to  these  local  tribes,  this 
constituted  the  principal  functions  of  the  tribunes.  The 
scrutiny  into  every  household  appears  to  have  gradually 
ceased,  partly  because  it  was  repugnant  to  the  spirit  of 
liberty,  which  was  rapidly  developing,  and  partly  because 
the  state  obtained  sufficient  information  through  the  census. 
When  subsequently  the  Roman  people  became  exempt 
from  taxes,  the  main  functions  of  the  tribunes  ceased,  but 
they  continued  to  exist,  and  it  is  not  improbable  that  the 
tribuni  aerarii,  who  are  mentioned  firom  the  time  that  pay 
began  to  be  given  to  the  soldiers  (b.c.  406)  down  to  the 
end  of  the  republic,  are  the  same  as  the  tribunes  of  the 
Servian  tribes.  (Niebuhr, /Tw^.  Q/*i?omtf,  i.,  p.  421.)  The 
tribuni  aerarii  had  to  levy  the  tribute  in  their  tribes  and  to 
pay  the  spldiers  with  it.  (Vairo,  De  Ling,  Lat,,  iv.,  p.  49, 
ed.  Bipoiit. ;  Gellius,  vii.  10.)  After  the  institution  of  the 
quaestors,  the  tribuni  aerarii  had  only  to  levy  the  tribute 
and  hand  it  over  to  the  quaestors,  who  distributed  the  pay 
among  the  soldiers.  The  Lex  Aurelia,  b.c.  70,  gave  to  these 
tribunes  judicial  power  along  with  the  senators  and  equites ; 
but  they  were  deprived  of  it  by  J.  Caesar.  (Sueton.,  C€es.j 
41.) 

4.  Jhnbuni  Plebis. — ^These  were  the  most  important 
among  the  many  officers  bearing  the  name  of  tribune,  and 
whenever  tribunes  are  mentioned  without  any  further  quali- 
fication, the  tribuni  plebis  are  meant.  In  the  year  b.c. 
494,  when  the  plebeians  had  been  driven  by  the  oppression 
of  the  patricians  to  secede  to  the  Mons  Sacer,  peace  was 
concluded  between  tlie  two  orders  on  condition  that  the 
plebeians  should  be  allowed  to  have  ma^strates  of  their 
own,  whose  province  it  should  be  to  protect  the  members 
of  their  order  against  the  patrician  magistrates,  and  whose 
persons  should  be  sacred  and  inviolable.  It  was  further 
agreed,  that  whoever  should  maltreat,  kill,  or  compel  a 
tribune  to  anything  by  force,  should  be  outlawed  and  his 
property  should  be  forfeited  to  the  temple  of  Ceres.  (Liv., 
II.  33 ;  bionys.  Hal.,  vi.,  pp.  410,  435.)  These  agreements 
however  were  insufficient  to  protect  the  tribunes  against 
various  annoyances  of  the  pamcians ;  hence  it  was  found 
necessary,  soon  after  the  institution  of  the  tribunate,  to  give 
still  more  security  to  the  exercise  of  their  power.  A  law 
was  accordingly  passed  forbidding  any  one  to  interrupt  or 
disturb  the  tribunes  in  their  transactions  with  the  plebs, 
and  that  any  one  who  should  act  contrary  to  this  law 
should  give  bail  to  the  tribunes  for  any  fine  they  might 
propose  to  the  comitia  to  inflict  upon  him  ;  those  who  re- 
fused to  give  bail  forfeited  their  life  and  property.  (Dionys. 
Hal.,  vii.  431,  &c. ;  Livy,  iii.  13 ;  comp.  Niebuhr,  Hist,  of 
Rome,  ii.,  p.  98.)  The  inviolability  of  the  tribunes  was 
finally  established  after  the  time  of  the  decemvirate  by  a 
law  of  M.  Horatius. 

As  regards  the  number  of  the  tribunes,  who  were  of 
conrse  taken  from  the  plebeians  alone,  the  accounts  differ. 
Some  state  that  two  were  elected  on  the  Sacred  Mount, 
and  that  these  two  afterwards  chose  three  more  colleagues : 
others  say  that  five  were  elected  at  once ;  and  others  again 
that  no  more  than  two  were  appointed.  But  the  proba- 
bility is  in  favour  of  five  tribunes,  so  that  one  was  taken 
fi-om  each  of  the  five  Servian  classes.  Thus  much  only  is 
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certain,  that  in  the  year  b.c.  457  the  number  of  tribunes 
was  increased  to  ten ;  so  that  if  they  really  bore  any  rela- 
tion to  the  classes,  each  furnished  two.  This  number 
remained  unaltered  to  the  end  of  the  republic.  The  tri- 
bunes were  attended  by  public  servants,  called  viatores, 
who  carried  their  commands  into  effect. 

The  accounts  about  the  manner  in  which  the  tribunes 
were  originally  elected  are  as  contradictory  as  the  state- 
ments about  their  original  number.  The  statement  of 
Dionysius  and  Cicero,  that  they  were  elected  by  the  curiae, 
must  either  have  arisen  irom  a  misunderstanding  of  the 
nature  of  the  curiae,  or  from  a  confusion  of  the  election 
and  the  sanction  of  the  election ;  for  the  latter  was  a 
right  which  the  curiae  unquestionably  possessed  for  a 
time.  If,  as  Niebuhr  thinks,  they  were  mtended  to  re- 
present the  classes,  they  were  elected  by  the  centuries ; 
but  it  is  much  more  probable  that  the  college  of  tri- 
bunes, at  the  expiration  of  the  year  of  office,  appointed 
their  successors,  after  a  previous  consultation  with  the 
plebs.  The  sanction  of  the  curiae  ceased  to  be  necessary 
shortly  before  the  time  of  the  Publihan  law ;  and  after 
that  time  we  have  express  testimonies  that  the  tribunes 
were  elected  by  the  comitia  of  the  tribes,  under  the  pre- 
sidency of  one  of  the  tribunes  whose  office  was  expinng. 
(Liv.,  ii.  56,  &c. ;  iii.  64;  Dionys.  Hal.,  ix.,  pp.  596,  600, 
&c.)  As  it  was  nel^essary  that  ail  the  tribunes  should  be 
elected  on  one  day  and  before  sunset,  it  often  happened 
that  when  the  business  of  election  could  not  be  completed 
within  the  lawful  time,  those  who  were  elected  had  to  fill 
up  the  number  by  co-optatio.  This  inconvenience  was 
done  away  with  in  448  by  the  tribune  L.  Trebonius,  who 
got  a  law  passed,  ordaining  that  in  future  the  elections 
should  be  continued  the  next  day  or  days  in  cases  where 
one  day  should  be  too  short  a  time  to  complete  them. 

The  field  of  action  for  the  tribunes  were  the  comitia  of 
the  tribes  and  other  meetings  of  the  plebeians,  and  they 
arraigned  before  the  assembly  of  the  plebs  any  one,  whe- 
ther private  individuals  or  magistrates,  who  Imd  violated 
the  rights  of  the  commonalty,  and  that  without  any  fear 
of  being  interrupted  in  their  proceedings.  They  them- 
selves had  no  judicial  power ;  they  had  only  the  right  to 
drag  the  offender  before  the  assembly  of  the  people,  and 
to  propose  a  fine  to  be  inflicted  on  him.  In  later  times 
they  sometimes  deviated  from  this  rule,  and  assumed  the 
right  of  proposing  capital  punishment.  Their  lawful 
power  was  originally  mere  auanlium,  that  is,  to  afford  pro- 
tection, without  any  ri^ht  directly  to  interfere  in  the 
affairs  of  the  state.  Their  power,  the  Tribunicia  Protestas, 
or  Tribunicium  Jus,  was  confined  to  the  city  and  one  mile 
beyond  its  walls.  They  were  not  allowed  to  spend  a  night 
outside  the  city,  except  during  the  Feiiae  Latinae,  when 
all  the  people  were  assembled  on  the  Alban  Mount.  The 
house  of  a  tribune  was  regarded  as  a  place  of  refuge  for 
any  one  who  thought  himself  wronged  or  oppressed,  and 
the  doors  were  left  open  by  night  as  well  as  by  day.  From 
tiie  first  the  plebeians  regarded  the  tribunes  not  only  as  their 
protectors  against  patrician  oppression,  but  as  arbitrators 
m  matters  among  themselves.  (Walter,  Gesckichie  des 
Rom.  Reckts,  p.  85.)  The  power  of  the  tribunes,  after  it 
was  once  established,  rapidly  increased  in  proportion  as 
the  commonalty  itself  increased  in  importance ;  indeed  we 
may  say  that  the  growing  importance  of  the  commonalty 
was  the  work  of  the  tribunes.  Not  quite  forty  years 
after  the  institution  of  the  tribunate  we  find  the  mem- 
bers present  at  the  deliberations  of  the  senate ;  and  in  b.c. 
454  the  tribunes  compelled  the  senate  to  meet,  in  oppo- 
sition to  the  consuls,  that  they  might  lay  before  them  a 
rogation,  and  discuss  its  merits.  (Dionys.  Hal.,  x.,  pp.  628, 
657.)  Henceforth  either  the  tribunes  themselves,  or  the 
consuls  at  their  request,  proposed  legislative  measures  to  the 
senate,  as  we  see  in  the  instance  when  a  new  legislation 
was  demanded  by  the  tribunes.  (Dionys.,  x.,  p.  678.)  This 
demand  of  the  tribunes,  after  some  stru^eles  on  the  part 
of  the  patricians,  was  at  last  complied  with,  and  led  to  the 
appointment  of  the  decemvirs,  for  the  purpose  of  framing 
a  new  code  of  laws.  During  the  second  decemvirate  the 
tribunate  was  suspended,  like  all  other  magistrates ;  but 
when  the  business  of  legislation  was  completed,  tribunes 
were  again  appointed,  and  it  was  on  their  proposition  that 
the  consulsliip  also  was  restored.    (Liv.,  iii.  54.) 

The  position  of  the  tribunes  after  the  decemviral  legis- 
lation was  very  different  from  what  it  had  been  before. 
Henceforth  we  find  the  patricians  and  the  clients  contaii\c4 
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m  the  tribes,  and  the  tribunes  now  stand  in  the  same  rela- 
tion to  the  whole  nation  as  they  had  before  stood  to  the 
commonalty  oidy:  they  are  now  the  protectors  of  the 
whole  nation  as  assembled  in  the  comitia  of  the  tribes,  and 
in  opposition  to  the  senate  and  the  magistrates ;  they  are 
the  representatives  of  the  demooratical  element  in  the 
slate,  m  opposition  to  the  aristocratieal.  This  explains 
how  it  happened  that  their  protection  was  sought  by  patri- 
cians as  waU  as  plebeians.  (Liv.,  iii.  56 ;  viii.  83,  &c.) 
They  henceforth  also  appear  in  the  possesuon  of  the  riaht 
pf  being  present  at  all  the  deliberations  of  the  senate ;  but 
their  place  was  outside  the  opened  doors,  where  they  sat 
upon  benches.  They  had  at  all  times  the  right  to  propose 
measures  to  th^  assembly  of  the  tribes,  which  miffht  p|i^8 
them.  Such  resolutions  of  the  tribes  were  called  piebiscita, 
and  required  the  sanction  of  the  senate  or  the  curiae  before 
they  becaine  laws.  But  the  Lex  Valeria  ordained  that  all 
pleDiscitfk  should  be  binding  upon  the  whole  nation  without 
any  further  sanction.  (Dictionary  of  Greek  and  Bom. 
Ani.y  under  *  Plebiscitum.')  This  gave  to  the  tribunes  an 
extraordinary  influence  in  all  the  affairs  of  the  state,  and 
the  demoeraticfd  element  had  now  gained  the  superiority. 
But  while  the  power  of  the  tribunate  was  thus  outwardly 
incraasing,  a  change  took  place  within  the  body,  or  colle- 
gium, as  it  was  called,  which,  to  some  extent,  paralyzed  its 
power.  Down  to  the  year  b.c.  3^  all  matters  had  been 
decided  in  the  college  of  the  tribunes  by  a  m»ority  of  the 
members,  but  in  this  year  we  meet  with  the  nrst  instance 
of  the  intercession  (veto)  of  one  tribune  rendering  the 
resolution  of  his  colleagues  void.  (Liv.,  v.  25,  29.)  It  is 
uncertain  what  gave  rise  to  this  innovation,  but  it  weak- 
ened-the  power  of  the  college,  inasmuch  as  the  aristocratic 
party  mignt  easily  gain  over  one  of  its  members,  and  thus 
thwart  the  plans  of  the  rest.  In  such  a  case  nothing  could 
be  done,  and  the  matter  was  dropped.  O.  Tiberius  Grac- 
chus was  the  first  ^ho  pointed  out  the  manner  in  which 
the  college  might  get  rid  of  an  obstinate  member:  he 
proposed  to  the  people  to  deprive  such  a  tribune  pf  his 
office,  an  expedient  which  was  afterwards  occasionally 
made  u^  of.  The  same  power  however  which  a  tribune 
had  oyer  the  resolutions  of  his  colleagues  he  also  had  upon 
tiie  proceedings  of  a  magistrate,  whether  a  consul,  a  censor, 
or  a  praetor,  and  even  over  an  ordinance  of  the  senfite. 
The  nght  of  the  tribunes  of  merely  appearing  in  the  sei\ate 
was  gnidually  increased  by  the  power  of  conyoking  the 
senate,  and  laying  before  it  any  measures  relating  to  go- 
vernment or  administration;  and  the  senate  had  often 
recourse  to  the  tribunes  for  the  purpose  of  compelling 
magistrates  to  comply  with  its  wishes.  (Liv.,  iv.  26 ;  v. 
9 ;  xxviii.  4^.)  At  last  it  was  established  by  the  Plebjs* 
citum  Atinium  that  a  tribune  should  be  a  member  of  the 
senate  by  virtue  of  his  office.  The  time  when  this  pie- 
biscitum  was  passed  is  uncertain,  though  it  is  not  impro- 
bable that  it  originated  with  C.  Atinius,  who  was  tribune 
in  B.C.  130. 

In  regard  to  other  magistrates  the  tribunes  had  not  only 
the  power  to  stop  any  of  their  proceedings,  but  in  case  of 
need  they  might  seize  the  highest  maaistrates,  and  put 
them  into  prison,  or  inftict  captal  punishment  upon  them 
by  throwing  them  from  the  Tarpeian  rock.  There  was 
no  power  in  the  Roman  republic  that  could  be  compared 
to  that  of  the  tribunes,  and  during  the  latter  period  of  the 
republic  they  formed  a  real  demooratical  senate.  But  what- 
ever may  have  been  the  abuse  that  some  tribunes  made  of 
their  exorbitant  power,  and  however  much  evil  they  may 
have  produced,  vet  it  is  a  point  acknowledged  on  all  hands 
that  Rome  owea  her  greatness,  in  no  small  degree,  to  the 
institution  of  the  tribunate. 

Sulla,  in  his  attempt  to  remodel  the  constitution  upon 
aristocratic  principles,  reduced  the  powers  of  the  tribunes 
to  what  tiiey  had  been  originally.  But  this  innovation, 
like  all  his  ebnstitutional  changes,  was  a  complete  failure, 
and  the  fu]l  jpower  of  the  tribunes  was  restorea  to  them  by 
Pompey.    [Sulla;  Poupsy.] 

During  the  e^ipire  the  college  of  tribunes  of  the  people 
eontinuM.  to  exist ;  and  in  the  reign  of  Augustus,  comitia 
for  the  election  of  tribunes  were  still  held,  although  the 
freedom  of  election  gradually  disappeared.  (Sueton., 
Aug.9  40;  V^nei.  Pat,  ii.  111.)  The  poHtical  influence 
of  the  tibunes  also  sank  rapidly,  and  even  at  an  early 
period  of  the  empire  we  find  it  almost  confined  to  inter- 
cession in  decrees  of  the  senate  and  to  protecting  op- 
pressed or  injured  indiyiduals.     (Tacit.,  AnnaL^  xvi.  26; 


Hiiiar.,  ii.  91 ;  iv.  9 ;  Plin.,  Epist.,  i.  23 ;  ix.  13.)  Tribunes 
however  continued  to  exist  down  to  the  fifth  century  of 
our  sera ;  and  though  their  power  was  much  limited,  they^ 
still  continued  to  be  looked  upon  as  the  protectors  of  th^ 
weak  and  the  injured,  which  made  their  office  one  of  great 
moral  importance.  For  this  reason,  as  well  as  for  the  pur- 
pose of  having  a  check  upon  the  college,  the  emperors, 
although  patricians,  found  it  necessary  to  be  tribunes.  In 
fact,  the  office  of  tribune,  all  the  other  magistracies  bein^r 
united  in  one  person,  was  the  only  thing  that  was  wanting^ 
to  complete  the  sovereign  power  of  an  emperor.  In  a.c. 
731  Augustus  received  tne  office  of  tribune  for  life,  and  at 
intervals  of  five  years  he  himself  appointed  one  of  his 
friends  or  relatives  as  his  colleague  in  the  tribunate. 
(Bueton.,  Aug.,  27, 40 ;  Tiber.,  9.)  This  tribunieia  potea- 
tas  of  an  emperor  was  conferred  upon  him  by  the  senate, 
and  was  justly  deemed  equivalent  to  regal  or  diotf^torial 
power  with  a  popular  name.  (Tacit.,  Annal.,  i.  2 ;  iii.  &6.) 
Tlie  example  of  Augustus  was  followed  by  his  successors, 
and  the  tnbunicia  potestas  became  an  essential  part  of  the 
imperial  dignity,  and  was  finally  established  as  such  by  the 
Lex  de  Impeno  Vespasiani.  (Suet,  Tiber.,  23 ;  Veepas.j 
12;  THtM,e.) 

5.  Tribuni  Miliium  cum  Consuiari  Potesiate. — ^In  the 
year  b.c  445  the  tribune  C.  Canuleius  earned  several 
rogatioQS,  one  of  which  was,  that  the  people  should  be  at 
liberty  to  elect  the  consuls  from  the  patricians  and  ple- 
beians indiscriminately.  In  order  to  avoid  the  consequences 
of  this  law,  the  senate  decreed  that  instead  of  consuls^  tri- 
buni mihtum  with  coaaular  power  should  be  elected  pro- 
miscuously from  both  orders ;  and  in  order  that  the  ple- 
beians might  not  gain  too  much  at  once,  the  censorial 
power,  which  hi^d  hitherto  been  a  part  of  the  consular 
power,  was  separated  from  it  and  given  to  two  new  patri- 
cian officers,  tne  censors.  Accordingly  in  the  year  444  b.c. 
three  tribunes  were  elected  instead  of  cons^l8,  and  one  ef 
them  was  a  plebeian.  The  people  however  were  allowed 
fior  the  following  years  to  elect  either  tribunes  or  consuls, 
as  they  might  Uiink  proper.  The  consequence  was,  that 
for  a  series  of  years  sometimes  consuls  were  elected  accord- 
ing to  the  old  custom,  and  sometimes  tribunes.  From  the 
year  b.c.  426  the  number  of  tribunes  varied  between  three 
and  four,  until  in  b.c.  405  it  was  increased  to  six,  which 
remained  unaltered  down  to  the  year  b.c.  366,  ^hen  the 
office  of  the  militaiy  tribunes  with  consular  power  was 
abolished,  and  the  consulship  restored.  These  consular  tr^ 
bunes,  as  they  are  briefly  called,  had  the  same  power  as 
the  consuls,  with  the  exception  of  that  part  of  it  wnich  had 
been  detached  from  it  and  jpyen  to  the  censors.  For  this 
and  other  reasons  the  patricians  did  not  so  much  object  to 
its  bein^  shared  with  the  plebeians,  as  they  did  in  regard 
to  the  consulship,  which  was  sanctified  by  solemn  auqpices. 
(Liv.,  iv.,  v.,  vi. ;  Dionys.  Hal.,  xi.,  p.  736,  to  the  end ; 
Diodor.,  xv. ;  compare  Niebuhr,  Hist.  qfRome,  ii.,  p.  826^ 
&c. ;  ai^,  &c.) 

6.  Tribum  Militarei,  or  MUiium,  or  tribunes  of  the  sol- 
diers, were  a  class  of  officers  in  the  Roman  aradea,  ef 
whom  at  first  there  were  four  in  a  legion.  They  appear 
originally  to]  have  been  appointed  by  the  consuls,  but  in 
the  year  B.d.  363  it  was  decreed  that  henceforth  half  of 
them  should  be  elected  by  the  people  in  the  comitia  of  the 
centuries,  while  the  appointment  of  the  other  half  was  left 
to  the  commanders  of  the  legions  as  before  (Liv.,  vii.  5) ; 
and  as  there  were  six  in  a  consular  army,  three  were  elected 
by  the  x>eop]e  and  three  by  the  consul.  The  latter  were, 
down  to  the  latest  time  of  the  repubhc,  called  rufiUh  and 
the  former  comitiaii.  (Liv.,  vii.  5 ;  Festus,  s.  v.  ^HRidKili.') 
In  later  times  the  number  of  tribunes  for  each  legion  was 
increased  to  six,  and  their  appointment  was  somethnes  left 
altogether  to  the  consuls.  (Liv.,  xlii.  31.)  But  this  seen^ 
to  have  been  an  exception  to  the  rule,  for  subsequent  to 
that  time  we  again  find  that  the  people  had  the  election  of 
a  part  of  the  tribunes.  (Liv.,  xhu.  14;  xhv,  21.)  The 
functions  of  these  tribunes  of  the  soldiers  consisted  in  main- 
taining the  discipline  among  the  troops,  superintending 
their  exercises  and  their  state  of  health,  in  inspecting  the 
sentinels,  settling  disputes  among  the  soldiers,  in  tucing 
care  that  they  received  their  necessary  provirions,  and  the 
like. 

(For  fruther  particulars  see  Dictionary  of  Qreeh  and  Ro- 
man Antiquities,  under  •TCbunus.') 

TRIBUWUS  (Tpi«o5voc),  »  celebrated  physiciaa,  whe 
was  bom  in  Palestine,  and  lived  in  the  aii^fh  eentuiy  after 
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Christ.  He  is  said  by  Procopius  {De  Bella  Goth,,  lib.  iy*, ' 
cap.  10)  And  Suidas  (in  voce  Tpigovvoc)  to  have  been  one 
of  the  most  skilful  of  his  profession,  And  is  also  described 
as  being  wise,  temperate,  And  pious.  Chosroes,  king  of 
Persia,  held  him  iti  such  estimAtion,  that  when  he  was 
treating  about  A  peace  with  the  emperor  Juslihian,  a.d. 
546,  he  would  not  so  much  as  make  a  tHice  with  hitu, 
except  on  the  condition  that  Tribunus,  Whose  skill  in 
physic  he  wanted  and  was  acquainted  with^  should  be  settt 
to  him  fbr  one  year;  and  the  historian  remarks  that  as 
soon  as  this  was  done,  a  truce  was  concluded  for  five  years. 
(Db  Belln  Pers.,  lib*  ii.,  cap.  28.)  Tribuhus  had  formerly 
cured  Chosroes  of  An  illness,  for  which  he  was  rewarded 
with  great  presentSi  and  returned  to  his  own  country. 
After  the  truce  just  mentioned  he  stayed  a  whole  jreAr 
with  Chosroes,  who  offered  t»  give  him  whatever  he 
demanded;  itistead  however  of  asking  for  money,  he 
desired  that  some  of  the  Romans  who  were  eaptives  in 
Persia  might  be  set  at  liberty.  The  kitig  at  his  request  hot 
only  released  those  whom  he  had  particularly  named,  but 
three  thousand  others  besides,  which  made  the  tiame  of  Tri- 
bunus famous  throughout  the  whole  extent  of  the  empire. 

(Freind's  Hi^i,  of  Physic.) 

TRICELLA'RIA,  a  genus  of  celluliferous  corallines. 

[POLYPIARIA  ;  MeMBRANACBA  ;  CfcLLARlAA.] 

TRtCHAS.  [SYLTiADiB,  vol.  xxiii.,  p.  441 ;  TitMiCfi.] 
Mr.  Swainson  thus  characterises  this  genus : — 

Bill  somewhat  conic,  compressed;  the  base  a  little 
widened:  both  mandibles  equally  thick ;  the  upper  very 
slightly  bent  and  notched:  gonys  ascending*  Rictus 
bristled.  Wingjs  short ;  the  first  and  second  quills  slightly 
graduAted.  Tail  rounded.  Feet  large,  slender.  Tarsus 
long.  Middle  toe  shorter  than  the  tarsus;  lateral  toes 
equal. 

Example,  Trichas  personata,    Wilson,  1,  pi.  6,  f.  1. 

Mr.  Swainson  considers  his  subgenus  Seiurus  to  be 
annectant  to  Trichas. 

TRPCHECHUS.    [Seals,  vol.  xxi.,  p.  168.] 

TRI'CHI  A.    [Trichospermi.  ] 

TRICHI'ASIS  (rptx^aerec),  is  a  disease  in  which  one  or 
more  of  the  eyelashes  are  turned  inwArds,  so  as  to  be  in 
contact  with  the  front  of  the  eyeball.  The  irritation  thus 
excited  produces  all  the  pain  and  other  symptoms  of  in- 
flammation of  the  conjunctiva,  and  if  long  continued  may 
terminate  in  opacity  of  the  cornea  and  complete  blind- 
ness. 

The  wrong  direction  of  the  eyelashes  may  depend  on 
various  causes.  Sometimes  it  appears  to  be  their  natural 
mode  of  growth ;  one  or  more  growing  difteretitly  from  the 
rest,  and  being  reproduced  with  the  same  fHult  as  often  as 
they  are  extirpated.  More  frequently  it  is  due  to  some 
disease  of  the  eyelid,  producing  a  cicatrix  or  induration  of 
i\s  inner  surface,  which,  contracting,  draws  in  the  margin 
of  the  lid,  and  with  it  the  lashes.  By  a  similar  process, 
trichiaris  is  the  constant  accompaniment  of  the  cases  of 
entropium,  or  inversion  of  the  eyelids^  which  depend  on 
induration  or  contraction  of  their  cartilages. 

A  temporary  remedy  for  trichiasis  is  the  extraction  of 
the  offending  eyelashes,  which  may  be  effected  by  pluck- 
ing them  with  Droad-pointed  forceps ;  but  they  are  gene- 
rally quickly  reproduced,  and,  growing  in  the  saftie  direc- 
tion, renew  the  patient's  suffering.  For  A  pehnanent 
remedy,  some  of  the  operations  for  entropium  niust  be 
performed,  or  the  portion  of  the  inner  t&argm  of  the  eyelid 
from  which  the  inverted  lashes  grow  must  be  removed 
with  their  bulbs. 

TRICHI'LIA,  a  genus  of  plants  of  the  natural  family  of 
Meliacese,  so  calledrrora  the  Greek  tricha  (^pixo)^  *  ternarr,* 
many  jjarts  of  the  plant  being  produced  in  threes.  The 
genus  is  characterised  by  having  the  calyx  4r5  divided. 
Petals  4  to  5.  connected  at  the  base.  Stamens  8  or  10 ;  fila- 
ments flat,  sometimes  distinct,  sometimes  closely  joined  into 
a  tube,  bearing  the  abthers  between  the  teeth  of  the  tube. 
Style  crowned  by  a  capitate  3-lobed  stigma.  CApsules 
3-valved,  3-cellea,  cells  l-^-seeded.  Seeds  oaccate  with  an 
axil.  Embryo  inserted  with  very  thick  cotyledons.  The 
speoies  form  trees  or  shrubs,  with  alternate  unequally  pin- 
nate or  trifoliate  leaves,  with  axillary  panicles  of  white 
-  flowers,  which  are  some  times  subfascicul  ate.  They  are  found 
in  the  tropical  parts  of  America,  and  a  few  in  AJfrica  and  in 
New  Holland.  An  Indian  species,  T.  spinosa,  is  not  well 
known,  but  the  oil  ot  its  seeds  is  said  to  be  a  useful  remedy 
in  ehronic  rheumatism  and  paralytic  affections.    Several 


are  possessed  of  actiVe  properties.  Forskal  found  the  fruit 
of  one  species  ih  the  mountains  of  Yemen  used  as  an 
emetic,  and  called  jouz-al-cai,  or  the  emetic-nut,  whence  he 
named  it  Elcagi,  now  called  Triehiiitt  emetica.  The  seeds, 
bruised,  are  Used  for  washing  the  hair,  as  well  as  an  applica- 
tion in  itch.  T.  trifoliAta,  a  native  of  Cura«*oa,  has  an  un- 
pleasant smell  in  all  parts,  and  is  said  to  possess  active  pro- 
perties. T.  cathartica  is  described  by  Martius  as  having 
great  bitterness,  and  as  ettiployed  in  Brazil  as  a  citre  for 
fevers,  &c«  T.  moschata  is  remArkable  iti  Jamaica  fbr  the 
odour  of  tnusk  which  it  disuses  All  Arduudi  On  which 
account  it  is  called  musk-wood. 

TRICHINO'POLI,  a  fortified  city  of  Hindustan,  for- 
merly the  capitAl  of  a  Hindu  principality,  now  included  in 
the  presidency  of  Madras  and  province  of  the  Southern 
CArnatic,  is  situated  about  half  a  mile  from  the  south  bank 
of  the  river  Cavery,  in  10°  50'  N.  lat.  and  78*  49^  E.  long. 

The  prirtcipaJity  of  Trichinopoli,  a  relic  of  the  kingdom 
of  Madura,  of  i^hich  it  originally  formed  a  part,  retained 
its  independence  till  1736.  On  the  death  of  the  last  Raja 
the  government  passed  into  the  hands  of  his  widow,  as  re- 
gent for  his  adopted  son,  and  from  her  it  was  treacherously 
wrested  by  Chanda  Sahib,  a  son-in-law  of  Dost  All,  nabob 
of  the  Cariiatic,  antl  was  then  made  tributary  to  the  Moham- 
medan government.  Ill  1741  itwastakenbytheMahrattas, 
and  Chanda  Sahib  was  carried  as  a  prisoner  to  Sattara ;  it 
was  however  retaken  by  Nizam  al  Mulk  in  1743,  and  in 
1749  it  devolved  by  inheritance  to  Mohammed  Ali  as  nabob 
of  the  Carnatic.  Dupleix,  the  Fretich  general,  in  1748  had 
advanced  the  sUm  required  by  the  Mahrattas  as  ransom  for 
Chanda  Sahib,  whose  wife  and  family  had  beeti  protected 
by  the  French  at  Pondicherry  during  his  imprisonment.  In 
1751  Mohammed  Ali,  Who  was  assisted  by  the  British,  was 
besieged  in  Trichinopoli  by  Chanda  Sahib,  assisted  by  the 
French.  The  defence  was  cottducted  by  Lawrence,  Clive, 
and  other  British  officers,  with  extraordinary  military 
skill,  and  the  siege  was  continued  till  1755,  When  the 
French  and  their  allies  were  compelled  to  retire.  The 
grounds  of  this  contest  are  stated  in  the  article  Carna- 
tic. Tlie  district  and  city  of  Trichinopoli  were  ceded  to  the 
British  in  1801. 

The  city  of  Trichinopoli  is  situated  on  a  rocky  eminence  ; 
it  is  very  large,  and  is  said  to  contain,  including  the 
suburbs,  80,000  inhabitants.  The  houses  generAlly  are  in- 
ferior to  those  of  the  neighbouring  city  of  TAnjore.  The 
chief  public  buildings  are,  a  palace,  a  mosque,  and  two 
Hindu  temples.  The  fortress  is  strong,  and  the  British 
government  generally  keeps  five  or  six  regiments  there, 
partly  on  account  of  the  salubrity  of  the  situation,  and 
partly  as  a  convenient  point  of  communication  with  other 
parts  of  southern  Hindustan.  A  mission^church  was 
founded  here  by  Schwar*  ih  1762  [Schwam],  which  still 
retains  a  congregation  df  about  500  converts.  The  mis- 
sion-church and  mansion-house  of  Schwarz  are  within  the 
fortress.  Bishop  Heber  died  suddenly  at  Trichinopoli  in 
1826,  when  taking  A  cold  bath,  Anrf  V^as  buried  m  the 
chureh.     [Hbbbr.j 

Trichinopoli  is  107  miles  S.W.  from  Pondicherry,  38  W, 
ft-om  Tanjore,  and  about  90  from  the  Bay  of  Bengal,  travel- 
ling distances.  The  surrounding  country  is  fertile,  from  the 
means  of  irrigation  afforded  by  the  Cavery  and  Coleroon, 
though  not  equal  in  fertility  to  that  of  Taiyore. 

The  peninsula  called  the  island  of  Seringham,  near 
Trichinopoli,  is  formed  by  the  Cavery,  which,  about  five 
miles  above  Trichinopoli,  divides  into  two  branches.  The 
northern  branch  is  called  the  Coleroon ;  the  southern  re- 
tains the  name  of  Cavery.  The  two  rivers  a^ain  approach 
each  other  about  fifteen  miles  below  Trichinopoli,  where 
the  Cavery  is  prevented  from  flowing  into  the  Coleroon, 
which  is  there  lower  than  the  Cavenr,  by  a  large  mound. 
J^Tanjorb.]  The  peninsula  thus  formed  is  called  the 
island  of  Seringham.  In  this  island,  flve  miles  from  Tri- 
chinopoli and  near  the  south  bank  of  the  Coleroon,  is  situ- 
ated one  of  the  largest  and  most  ma^ificent  pagodas  in 
Hindustan.  The  central  sacred  building  is  not  large,  but 
is  splendidly  ornamented  with  sculptures,  gilding,  and 
valuable  stones.  It  is  enclosed  within  seven  square  walls, 
each  twenty-flve  feet  high  and  very  thick ;  these  walls  are 
about  120  yards  from  each  other,  and,  besides  common 
entrances,  there  are  twenty  Very  large  and  lofty  triangular 
towers  over  as  many  gateways,  each  forming  a  highly 
ornamented  pagoda.  The  circumference  of  the  outer  waft 
is  about  four  miles,  so  that  the  enclosure  occnmes  abotlt 
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a  square  mile.  A  great  number  of  sacred  edifices  are 
scattered  about,  some  of  which  have  halls  of  vast  size ;  the 
flat  roof  of  one  of  them  is  supported  by  a  thousand  slender 
columns  of  carved  granite.  The  pavements,  stairs,  and 
lower  parts  of  the  temples  are  mostly  of  red  and  grey 
granite,  and  of  sienite.  There  are  numerous  sculptures, 
tolerably  executed.  Besides  the  sacred  buildings,  there 
are  a  great  number  of  well-built  houses  and  shops,  where 
business  is  carried  on  by  inferior  castes.  Most  of  the  in- 
habitants however,  who  amount  to  about  8000,  are  Brah- 
mins. A  great  number  of  pilgrims  resort  to  the  temple 
annually. 

(Mill's  History  of  British  India,  by  H.  H.  Wilson ; 
Familtons  East  India  Gazetteer;  Malcolm's  Travels  in 
Hindustan  and  China  in  1836  and  1837.) 

TRICHODERMA'CEiE,  a  tribe  of  plants  belonging  to 
the  suborder  Gasteroraycetes,  of  the  natimd  order  Fungi. 
It  is  characterised  by  its  peridium  being  composed  of 
loosely  interwoven  flocci,  rarely  membi-anous,  and  evanes- 
cent m  the  centre.  The  sporidia  are  conglomerate,  and 
the  texture  of  the  whole  plant  is  floccose.  This  tribe  in- 
cludes several  small  genera.  The  genus  Asterophora  is 
found  on  other  fungi  when  in  a  decaying  state,  especially 
the  Agarics.  The  genus  Ony^ena  is  remarkable  for 
being  found  on  the  hoofs  of  various  animals,  more  espe- 
cially those  of  the  horse.  It  has  also  been  found  on  horns, 
and  was  gathered  by  Dr.  Richardson  in  the  arctic  regions 
on  the  horns  of  a  buffalo.  The  species  of  the  genera 
Trichoderma  Myrothecium  and  Agerita  are  found  in 
Great  Britain  on  fallen  ti^ees,  diied  plants,  and  various 
kinds  of  decaying  wood. 

TRICHODJESMA  (from  the  root  rptx©,  *  hair,'  and  ^hfio^, 
a  *  bond '),  a  genus  of  plants  of  the  natural  family  of  Bora- 
ginesp,  so  named  from  the  stamens  being  united  together 
by  interwoven  hairs.  The  genus  has  a  rotate  corol  with  a 
naked  orifice  and  subulate  segments.  The  exserted  sta- 
mens have  the  anthers  villous  at  the  back.  Nuts  half  im- 
mersed in  the  four-winged  column.  The  species  were  for- 
mally united  with  Borago,  but  have  been  separated  by 
modem  botanists :  tliey  are  common  in  India  and  in  New 
Holland.  The  plants  have  little  beauty  and  are  of  little 
use.  T.  indica  and  zeylanica  are  reputed  in  India  to  have 
diuretic  properties,  but  are  probably  only  demulcent. 
They  are  likewise  reckoned  among  the  numerous  plants 
which  are  supposed  to  have  the  power  of  curing  the  bites 
of  snakes,  but  probably  possess  no  other  power  than  what 
they  derive  from  their  mucilaginous  nature. 

TRICHOGLO'SSUS.     [PsiiTACiDiE,  vol.  xix.,  p.  90.] 

TRICHOTHORUS,  M.  Temminck's  name  for  a  eenus 
of  birds,  placed  by  Mr.  Swainson  under  the  family  Meru- 
LID.E  (vol.  XV.,  p.  121) ;  and  by  Mr.  G.  R.  Gray,  in  his 
subfamily  Pycnonotin^St  the  fifth  of  his  Turdidce, 

TRICHOSANTHIS,  a  genus  of  the  natural  family  of 
Cucurbitaceae,  so  named  (from  rpcxo,  *  hair,'  and  avBoq,  a 
*  flower')  from  the  corols  being  fringed,  something  like 
those  of  the  Marsh  Trefoil.  Many  of  the  species  are 
edible,  and  from  the  long,  often  sinuous-formed  fruit,  they 
have  been  named  Snake  Gourds ;  the  Anguina  of  some 
botanists.  The  genus  is  characterised  by  having  white 
moncecious  flowers,  calyx  of  the  male  somewhat  club- 
shaped,  5-parled,  segments  subulate.  Corol  5-partite, 
ciliate.  Stamens  5,  but  in  three  bundles.  Anthers  very 
flexuose.  Female  flowers,  calyx  5-toothed,  corol  5-partite, 
cut  and  ciliated.  Style  trifld.  Stigmas  oblong,  subulate. 
Fruit  a  pepo,  oblong,  in  some  ^obose,  1  or  3  celled. 
Seeds  imbedded  in  pulp.  Plants  trailing  or  climbing, 
found  in  the  hot  and  moist  parts  of  Asia,  especially  India, 
with  a  few  species  in  the  "West  Indies. 

The  principal  edible  species  are  T.  anguina,  a  native  of 
India  and  China,  with  annual  climbing  pentagonal  stems, 
leaves  more  or  less  5-lobed,  tendrils  tnfid,  very  long :  male 
flowers  in  a  long  peduncled  raceme  ;  females  solitary  on  a 
short  peduncle  from  the  same  axils  with  the  male.  Fruit 
oblong,  spindle-shaped,  ending  in  a  long  beak.  The 
fruit  is  often  neaiiv  a  foot  long,  and,  on  account  of  it,  the 
plant  is  much  cultivated  in  different  parts  of  Asia;  the 
fruit  being  umversally  used  in  the  stews  and  curries  of  the 
natives  of  India,  and  is  called  by  them  chuchinda,  T.  dioica 
is  another  cultivated  species ;  pulwul  of  the  natives.  The 
plant  is  dioecious,  herbaceouh.  Leaves  cordate,  dentate, 
scabrous ;  both  male  and  female  flowers  solitary.  Pepos 
oblong,  both  ends  obtuse ;  when  ripe,  smooth  and  of  a  deep 
orange  colour;  about  four  inches  long  and  the  same  in 


circumference.  The  unripe  fruit  and  tender  tops  are 
much  eaten  both  by  Europeans  and  natives  in  Bengal,  in 
stews  and  curries.  This  is  one  of  the  most  useful  and  ex- 
tensively cultivated  species  of  the  genus.  T.  cucumerina 
is  a  third  cultivated  species  with  broad  cordate  leaves, 
from  three  to  five  lobed,  margins  toothletted :  male  flowers 
racemed ;  female  ones  solitary ;  fruit  oval,  or  oblong,  from 
one  to  four  inches  long ;  when  ripe,  red,  with  the  seeds 
involved  in  a  red  pulp.  The  unripe  fruit  of  this  species, 
like  that  of  the  others,  is  eaten  in  stews,  but  is  bitterish  in 
taste. 

The  bitter  principle  is  secreted  in  much  larger  pro- 
portion in  some  oif  the  other  species,  which  are  hence 
used  medicinally,  as  T.  laciniosa,  amara^  incisa,  and  pai- 
mata;  some  bein^  stomachic,  but  others  purgative,  where 
a  larger  portion  of  the  active  principle  is  secreted. 

TRICHOSPERMI,  a  tribe  of  plants  belonging  to  the 
suborder  Gasteromycete^,  of  the  natural  order  Fungi.  It  is 
known  by  its  pendium  being  single  or  double^  bursting 
when  full  grown,  and  pouring  forth  abundant  naked  dust- 
like sporidia.  The  sporidia  are  subglobose  and  rather 
large,  and  are  collect^  more  or  less  in  the  centre  of  the 
peridium,  and  are  loose  or  interwoven  with  the  flocci.  The 
genera  belonging  to  this  order  are  rather  numerous,  and 
are  divided  into  Trichogast res,  those  having  a  fleshy  con- 
sistence ;  and  Myxogastres,  those  having  a  soft  and  muci- 
laginous consistence. 

To  the  first  division  belong  all  those  forms  of  fungi 
which  are  populariy  known  as  puff-balls,  blind-man's-buff, 
devil's  snuff-boxes,  &c.  They  have  obtained  these  names 
on  account  of  the  property  they  possess  of  giving  out,  when 
in  a  ripened  state,  the  sporules  with  which  their  interio 
is  filled.  These  sporules  are  so  exceedingly  small  and 
light,  that  on  the  peridium,  or  external  covering- of  the 

Slant,  being  broken,  they  rise  into  the  air  like  smoke, 
[any  of  these  sporules  do  not  measure  more  than  from 
lofao  *^  nbo  o^  ^"  *"^^  ^^  diameter.  They  possess  a  curious 
property  of  repelling  the  particles  of  water,  so  that  if  the 
surface  of  a  basin  of  water  is  covered  with  them,  the  hand 
may  be  plunged  to  the  bottom  of  it  without  being  wetted. 
Most  of  the  plants  which  are  called  puff-balls  were 
arranged  by  the  older  botanists  under  the  genus  Lycoper- 
don,  but  they  are  now  arranged  under  several  distinct 
genera.  The  genus  Geaster  embraces  those  puff-balls 
whose  peridium  is  double,  the  outer  layer  of  which  splits 
up  into  star-like  expanding  rays.  On  account  of  this  star- 
like appearance  they  have  been  called  ground-stars,  aod, 
to  distinguish  them  from  other  puff-balls,  starry'  puff-balls. 
They  are  found  frequently  in  great  abundance  in  meadows 
and  pastures,  under  hedges  amongst  decaying  leaves,  and 
on  tne  ground  in  woods,  plantations,  and  shrubberies. 
Nine  species  of  this  genus  are  found  in  Great  Britain. 
The  ^enus  Bovista,  bull  puff-ball,  has  a  thin  paper-like 
covering,  which  is  furnished  with  a  distinct  bark,  which 
peels  off  as  the  plant  j^rows  old.  There  are  two  species  of 
this  genus  common  in  England,  where  tliey  are  found  on 
the  ground  on  heaths  and  <uy  pastures.  The  genus  Lyco- 
perdon,  sometimes  called  wolf  puff-ball,  £fters  from 
Bovista  in  its  peridium  being  membranaceous,  and  its  thin 
external  bark  not  being  entirely  deciduous.  The  most 
remarkable  species  of  this  genus  is  the  L.  giganieum, 
giant  puff-ball,  which  is  sometimes  met  with  in  fields  and 
plantations  in  Great  Britain.  It  may  be  known  directly 
by  its  large  size,  specimens  frequently  measuring  several 
feet  in  circumference.  The  pendium  of  this  plant  is  very 
brittle,  and  contains  inside  a  daik  pulpy  mass,  having  a 
disgusting  appearance,  which  is  composed  of  flocci  mixed 
with  the  dark  olive-brown  sporidia.  When  dry,  the  inside 
of  this  and  other  puff-balls  have  been  used  for  the  purposes 
of  restraining  haemorrhage  by  direct  application  to  a 
wounded  part.  For  this  purpose  it  at  one  time  formed  an 
essential  article  in  the  case  of  every  surgeon.  It  is  now 
seldom  used  among  medical  men,  but  it  has  still  a  gieat 
popular  reputation.  The  application  of  this  remedy  sel- 
dom stops  the  bleeding  of  a  wound  sooner  than  a  piece  of 
lint ;  and  its  introduction  into  a  wound,  especially  after 
the  operation  of  phlebotomy,  may  be  attended  with  un- 
pleasant if  not  dangerous  symptoms. 

Another  species  of  puff-ball  comniln  in  our  pastures  is 
the  dwarf  L.  ptisillus.  It  may  be  known  by  its  small  size. 
The  most  common  of  all  the  species  of  Lycoperdon  is  the 
L,  ^emmatum,  the  studded  puff-ball.  This  and  the  pre- 
ceding species,  and  the  L,  pyriforme  of  SchcBffer,  were 
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placed  at  one  time  together,  under  the  name  X.  Proteus. 
This  name  was  given  them  on  account  of  their  exceedingly 
varying  character.  The  L,  gemmatum  is  known  from  uie 
other  species  by  its  peridium  being  studded  over  with 
Bubspinulose  warts.  These  warts  vary  very  much  in  size 
and  form,  and  this  circumstance  has  given  nse  to  a  number 
of  varieties  of  this  plant  being  named  as  species  by  different 
writers  on  fungi. 

The  genera  SclerodefTnay  Elaphomyces,  and  Cenococcum 
are  distinguished  by  the  hard,  corky  character  of  their 

}}eridium,  which  sometimes  approaches  the  consistence  of 
lom.  They  are  common  on  dry  ground,  on  heaths,  in 
gardens,  woods,  &c.  The  Elaphomyces  officinalis  is  used 
by  some  German  physicians  as  a  medicme.  The  second 
division  of  the  Tnchospermi,  the  Myxogastres,  contains  a 
larger  number  of  genera  than  the  first,  but  the  plants  are 
much  smaller  and  less  obvious.  They  are  most  of  them 
very  minute,  and  are  found  on  the  tnmks  of  old  trees  and 
on  decaj^ing  wood.  Their  forms  and  colours  are  exceed- 
ingly various,  and  sometimes  very  beautiful.  Their  struc- 
ture is  more  delicate. than  the  plants  of  the  last  division, 
and  as  their  consistence  is  soft  and  gelatinous,  their  charac- 
ter is  with  difficulty  ret  ained  after  tney  have  been  gathered. 
One  of  the  best-known  genera  of  this  division  is  Uie  Lyco- 
gala,  or  wolf-milk,  so  csuled  on  account  of  its  containing 
m  the  early  stages  of  its  growth  a  quantity  of  whitish 
matter  of  the  consistence  of  clotted  cream.  The  only 
British  species  is  the  L.  Epidendrum,  which  is  found  on 
rotten  stumps  and  pales  in  the  spring  and  autumn  of  the 
year.  This  plant  varies  much  in  size  and  colour.  Its 
covering  is  irequently  of  a  blood-red  colour,  as,  also  the 
juice  which  oozes  out  from  the  interior.  The  colour  of  the 
pulp  of  these  fungi  depends  on  their  sporules,  and  as  these 
are  so  excessively  minute,  they  can  he  employed  when 
mixed  with  gum-water  to  form  various  coloured  pig- 
ments. 

The  genus  Spumaria  is  found  attached  to  the  stems  of 
grasses,  and  looks  like  a  thick  white  froth  upon  them.  On 
this  account  it  is  frequently  supposed  to  be  of  animal  origin. 
The  genera  Trichia,  Physarum  Stemonitis,  Didymium« 
Crate num,  Cribraria,  Arcyria,  &c.,  are  named  from  the 
peculiar  forms  the  species  assume.  They  are  mostly  found 
on  rotting  wood  in  the  spring  and  autumn  of  the  year. 
The  best  account  of  the  Bntish  species  of  these  plants  wiU 
be  found  in  the  5th  volume  of  Smith's  '£nglish  Flora,' 
executed  by  the  Rev.  M.  J.  Berkeley. 

TRICHO'TROPIS  (from  the  root  rpixo,  *hair,'  and 
rpoTTic,  '  a  keel'),  the  name  given  by  Mr.  Broderip  and 
Mr.  Sowerby  to  a  genus  of  turbinated  testaceous  mol- 
lusks  whose  shells  have  somewhat  of  the  shape  of  Turbo, 
but  are  distinguished  from  that  genus  by  their  thinness, 
and  from  Buccinum  by  the  want  of  a  notch  at  the  base  of 
the  aperture,  and  by  the  very  indistinct  canal.  From 
Turbo  it  may  be  easily  known  also  by  its  elliptical  and  not 
spiral  operculum,  and  by  the  absence  of  the  ciliated  lateral 
membranes  which  belong  to  the  TurbineSy  and  it  is  distin- 
guished from  Buccinum  moreover  by  the  discrepancies  in 
the  soft  parts.  From  Cancellaria  it  differs  in  being  desti- 
tute of  the  oblique  folds  near  the  base  of  the  columella ; 
but  it  seems  to  be  the  type  connecting  the .  true  Buccina 
(Buccinum  undatum  and  its  congeners)  with  the  Cancel- 
laria, 

Generic  Character, — Shell  turbinated  and  carinated  ex- 
ternally ;  the  aperture  wide,  but  still  longitudinal  and 
rather  longer  than  the  spire,  its  base  entire  without  any 
notch,  although  immediately  below  the  obliquely  truncated 
base  of  the  columella  there  is  an  indistinct  canal.  The 
whole  shell  thin  and  delicate,  the  outer  lip  especially. 
Epidermis  homy,  forming  numerous  sharp-pointed  bristle- 
lilce  processes  on  the  edges  of  the  carinee  outside  the  shell, 
very  strong,  and  by  its  contraction  in  drying  frequently 
breaking  the  edge  of  the  lip. 

Operculum  homy,  much  smaller  than  the  aperture,  com- 
posed of  elliptical  laminae,  its  apex  or  nucleus  lateral. 

Animal  resembUng  in  most  particulars  a  Buccinum  as  to 
its  external  form  and  characters,  differing  from  it  princi- 
pally in  having  only  a  very  small  fold  of  the  mantje  to 
line  the  nearly  obsolete  canal  of  the  shell.  This  and  some 
other  inequalities  on  the  edge  of  the  mantle  corresponding 
in  position  to  the  keels  on  the  outside  of  the  shell,  consti- 
tute the  whole  of  the  differences  olwervable  between  the 
soft  parts  of  the  animals. 

But  two  or  three  species  of  this  genus  are  known :  the 


authors  name  two,  Trichotropis  biearinata  and  Trtcko^ 
tropis  borealis :  whether  the  Fusus  4-costatus  of  Say  might 
not  with  propriety  constitutiB  a  third  species  of  this  genus, 
must  in  their  opinion  remain  undecided.  This  last  shell  is 
a  fossil  which  attains  a  considerable  size,  and  differs  mate- 
rially from  both  the  species  described  by  Mr.  Broderip  and 
Mr.  Sowerby  in  having  an  enormous  umbilicus.  "We  select 
Trichotropis  biearinata  as  our  example.  Several  speci- 
mens of  Trichotropis  borealis,  which  is  found  in  the 
Northern  Ocean  near  Melville  Island,  were  brought  to 
England  by  Captain  (now  Sir  W.  E.)  Parry  and  Lieutenant 
Griffiths,  and  a  single  specimen  was  found  at  Oban  in 
Argyleshire  by  the  Rev.  T.  Lowe :  Lieutenant  (now  Cap- 
tain) Belcher  procured  one  specimen  at  Icy  Cape. 

Description  of  Trichotropis  biearinata, — Shell  with  four 
or  five  volutions,  the  last  of  which  is  much  larger  than  the 
others,  and  ventiicose ;  smooth  on  the  outside,  with  two 
prominent  keels,  which  are  ornamented  with  the  numerous 
strong,  sharp-pointed,  bristle-like  processes  formed  l:y  the 
epidermis.  The  aperture  is  large  and  rather  triangular, 
being  however  rounded  externally,  with  two  obtuse  angles, 
and  pointed  at  the  base.  The  shell  has  a  very  narrow, 
linear  umbiUcus,  which  is  carinated  on  the  outer  edge,  and 
its  carina  is  bristly  like  those  on  the  back ;  its  inner  edge 
is  formed  by  the  elevation  of  the  edge  of  the  inner  lip. 
The  columella  is  rather  flattened.  Shell  white,  translucent ; 
epidermisjodle  horn  colour. 

Syn. — Turbo  bicarinatus,  Sowerby,  in  *  Tank.  Cat.,  App.,' 
p.  xii. 

Habitat.-^The  Arctic  Ocean. 

Near  the  apex  of  the  shell  which  was  in  the  Tankerville 
collection,  and  afterwards  passed  into  the  cabinet  of  Hie 
late  Dr.  Groodall,  two  Terebratulce  were  attached.  Some 
small  Balani  had  fixed  their  abode  on  the  body- whorl  of 
one  of  the  specimens  brought  home  by  Lieutenant  Belcher, 
and  two  of  them  were  near  the  lip.  Dr.  Goodsdl's  speci- 
men was  said  to  have  been  brought  from  Newfoundland ; 
those  from  which  this  description  was  taken  were  dredged 
up  in  from  ten  to  fifteen  fathoms  water,  in  the  bay  between 
Icy  Cape  and  Cape  Lisbon. 


Trichotiopia  biearinata. 
a,  opercalum. 

TRICKLASITE.    [FAHLUNrrK.] 

TRICOCCi^,  the  name  of  a  natural  order  in  the  *  Frag- 
ments of  a  Natural  System '  of  Linnaeus.  Euphorbia  was 
selected  by  Linnaeus  as  the  type  of  this  order.  In  the  sys- 
tem of  Jussieu  as  adopted  and  amended  by  De  Candolle 
and  Lindley,  this  order  is  called  Euphorbiaceae.  The 
originad  name  Tricoccae  is  however  still  used  by  Bartling 
to  express  a  group  of  families,  amongst  which  is  Euphor- 
biaceae, with  Rhamnaceae,  Staphyieaceae,  CelastraceHJ, 
Branoniaceae,  and  other  small  orders. 

TRIDA'CNA.     [Tridacnid^.] 

TRIDA'CNIDiE.  The  Tridacnacea  of  Lamarck  form  a 
family  belonging  to  the  first  section  of  his  monomyarian 
Conchifers,  or  mollusks  furnished  with  bivalve  shells  which 
have  a  single  muscular  impression.  This  family  comprises 
the  genera  Tridacna  and  Hippopus, 

Cuvier  makes  the  Camacees  the  third  family  of  the 
testaceous  Acephala,  For  the  genera  which  he  arranges 
under  that  family,  and  for  the  views  of  Linnaeus,  Bm- 
guiere,  De  Blainville,  Rang,  and  others,  see  the  article 
Chamacea. 

The  Chamidce  of  Mr.  Swainson  are  placed  between  the 
Tellinid€B  and  the  Saxicaindte,  and  contain  the  following 
genera  and  subgenera :— - 

1.  Hippopus,  Lam.,  with  the  subgenus  Pleurorhynchus, 
Phillips. 

2.  Chama,  Linn.,  with  the  subgenus  Isocardia,  Lam. 

3.  Tridacna,  Lam.,  with  the  subgenera  Cleidothtsrus^ 
Stuchbury^  Diceras,  Lam.,  and  Myochama,  Stuchbury. 
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4.  CarMa^  Lamii  inoluding  Flehericafdia  and  Cffpri'- 
eardia.  Lam. 

Mr.  Swainson  remarks  that  the  latter  Beems  to  be  an 
aberrant  Cardita  ];)a88ing  into  Coralliopkaga* 

Mr.  J.  £«  Gray  makes  the  ChamidtB  the  first  family  of 
his  Goniopoday  the  third  order  of  the  Conchifera  in  his 
arrangement.  This  family,  which  is  immediately  followed 
by  ih^EtheriadiB^  consists  of  the  genera  Chama^  Arctnella, 
Dicems,  and  Gaprina  f  The  Tridacnidw  are  placed  by 
him  as  the  first  ftunil^  of  his  Pogonopoda,  the  fourth 
order  of  the  CoHchiferat  and  comprise  the  i^enera 
Tridaena  and  HippopiHt  The  Tridacnidof  are  imme- 
diately followed  by  the  Dreissenidte,  {Spnopsis,  Mus. 
Brit.) 

M.  Deshayes  observes,  in  the  last  edition  of  Lamatck, 
that  the  character  fixed  oh  by  the  latter  for  his  section, 
namely  *  Ligament  marginal,  elongated  on  the  border, 
sublinear,'  is  not  applicable  to  the  three  families,  the 
TridacnieB^  the  Mytilacees^  and  the  Malkac^Sy  which  he 
arranges  under  it.  The  Malkacea,  in  fact,  remarks  M. 
Deshayes,  have  no  external  convex  ligament  similar  to 
that  of  the  dimjrarian  conchifera,  whilst  the  ligament  is 
found  precisely  so  constructed  in  the  two  famines  which, 
in  conformity  with  their  nervous  system,  he  proposes  to 
place  among  the  Dimyaria,  The  structure  of  tne  liga- 
ment»  he  says,  confirms  this  view ;  and  he  notices  uie 
judicious  observations  of  Lamarck^  that  the  T^idacnidof 
nave  no  analogy  with  the  other  Monomyarias  and 
that,  in  structure,  the  animal  more  nearly  approaches 
the  Chamacea  and  the  Cardiac^  than  any  other.  Thus, 
M.  Deshayes  remarks,  it  will  be  advisable  to  return  to  the 
opinion  of  Cuvier»  who  jplaces  the  Tridacn€B  in  the  neigh- 
bourhood of  the  Cham€By  as  indeed  Linnsus  had  done 
before  him ;  for  the  Swedish  naturalist  arranges  under  his 
genus  Chama  both  the  Chmrus^  properly  so  called,  and 
the  Tridacn€a*  The  observations  made  by  M.  de  Blain- 
ville  with  respect  to  Hippopus  appear  to  M.  Deshayes  to 
be  well  founded ;  and  he  is  of  opimon  that  it  will  be  neces- 
sary to  suppress  that  genus,  the  principal  character  of 
which  (the  closed  lunule)  is .  valueless,  inaamuch  as  it 
does  not  coincide  with  the  animal,  which  is  similar  to 
that  of  Tridaena.  M.  Deshayes  remarks  that  Lamarck 
would  certainly  not  have  separated  the  genera,  if  the 
latter  had  known  that  some  Tridaena  as  they  advance  in 
age  have  the  lunule  much  narrower  than  it  is  in  youth, 
and  had  been  acquainted  with  the  animal  of  Hippopus 
which  is  figured  by  M.  Quoy  in  the  *  V^oyage  of  the  Astro- 
labe '  (pi.  80),  and  dijffers  in  nothing  from  that  of  Tridaena, 
excepting  that  the  foot  is  rather  smaller  and  without 
byssus.  For  figures  of  the  animals  of  several  Tridacnce, 
see  the  '  Voyage  of  the  Astrolabe,'  pi.  79,  80. 

Lamarck's  generic  character  of  Hippopus  is, 

Shell  equivalve,  regular,  inequilateral,  transverse,  with  a 
closed  lunule.  Hinge  with  two  compressed  teeth,  anterior 
and  intrant.    Ligament  marginal,  external. 

Tridaena. 

Animal  oval,  cordifoim,  having  the  lobes  of  the  mantle 
united  nearly  throuj^hout  the  circumference :  three  aper-* 
tures ;  two  posterior  and  inferior  for  the  anus  artd  for 
respiration,  the  third  anterior,  corresponding  with  the  gape 
of  the  lunule,  and  ^ving  passage  to  a  thick,  cylindrical, 
and  byssiferous  foot  m  nearly  ijl  the  species.  Mouth  oval, 
furnished  with  great  lips,  at  the  extremity  of  which  are 
two  pairs  of  pointed  labial  palps*    (Deshayes.) 

Genetic  Charaoter. — Shell  re^lar,  equivalve,  inequi- 
lateral, transvene ;  with  a  gaping  luliule.  Hinge  Mrifh 
two  compressed,  unequal,  anterior,  and  intrant  •.eeth. 
Ligament  marginal,  external.    (Lam.) 

M.  de  Blainville  divides  the  genus  Tridaena  into  the 
two  following  sectiotis : — 

A.  Species  whose  shell  is  more  elongated,  and  more 
inequilateral,  the  anterior  side  being  longer  than  the 
posterior  ;  the  lunule  widely  open  in  youth  for  the  passage 
of  a  byssus. 

Example,  Tridaena  gigae. 

B.  Species  more  equilateral ;  the  anterior  side  shorter 
than  the  posterior,  and  forming  a  vast  lunule  entirely 
filled  up;  umbones  curved  forwards;  a  single  post- 
cardinal  tooth  on  each  valve.    (Genus  Hippopus,  Lam.) 

Example,  Tridaena  Hippopus. 

Habitat  of  the  genus:  the  East  Indian  Sea#  principally. 
The  species  have  oeen  found  moored  to  rooks  and  on  ootid 


reefii,  iVom  the  surfiM^^  of  the  sea  to  the  depth  of  seven 
fltthoms. 

Destription  of  Tridaena  gigas.^^heW  very  large,  trana- 
vettiely  ovalj  With  great  imbricato-squamotis  ribSjthe  scales 
short,  arched,  and  lying  near  together ;  the  intei^tices  of 
the  ribs  not  striated. 

Lamarck,  whode  description  this  is,  inquites  Whether  the 
species  so  described  is  the  Chama  gigas  of  LinnSKus  \  and 
Ml  Deshayes  in  the  last  edition  of  the  AHimaua^  sans 
vertebres  obseryes  that  it  is  very  difficult  now  to  establish 
its  synonym,  because  all  authors^  instead  of  giyitig  a 
reduced  figure  of  large  individuals,  have  contented  them 
selves  with  representing  what  they  have  taken  for  young 
shells  of  the  species.  Among  these  figures,  many,  he 
remarks,  evidently  belong  to  other  species;  but  as, 
generally  speakings  they  ai'e  bad,  or  at  best  but  moderate, 
It  is  nearly  impossible  to  refer  them  i^  the  shells  they 
rem^sent. 

The  rude  figure  given  by  Aldrovandus  is  lar^,  nearly 
filling  his  folio  page,  but  in  the  external  view  the  interstices 
of  the  ribs  are  represented  as  striated. 

M.  Deshayes  remarks  that  Linnseus  confounded  \mder 
his  Chama  gigas  the  whole  of  the  common  and  figured 
species,  and  that  nearly  all  the  writers  on  the  subject  have 
followed  his  example,  so  that  their  synonyms  are  not  to  be 
adopted  without  correction ;  and,  for  that  reason,  he  ab- 
stains IVom  citing  SchToeter,  Gmelin,  and  others.  Chem- 
nitz, he  acknowledges)  has  rendered  the  synonymy  better 
and  more  complete,  but  still  there  is  conihslon,  because  he 
has  mistaken  in  the  works  ,of  his  predecessors  the  figures 
of  small  species  for  those  of  young  individuals  of  Chama 
gigas.  Dillwyn,  he  adds,  in  his  catalogue^  has  preserved 
in  a  single  species  all  that  Linnaeus  comprised ;  but  he 
hifl  there  established  varieties  which  represent  with  suffi- 
cient exactness  many  of  Lamarck's  species<  M.  Deshayes 
mentions  as  another  source  of  error  that  several  TYidacnie 
become  gigantic,  and  their  great  size  has  caused  many  to 
confound  them  with  the  true  gigas.  He  quotes  "Woliart, 
who,  in  his  Natural  History  qf  Lower  Hess^,  states  the  oc- 
currence of  two  valves  of  a  gigantic  shell  not  far  from 
Gassel  (p.  39,  pi.  10,  fig.  1  et  2).  Tlie  largest  of  these 
measured  from  the  umbo  to  the  lower  boMer  one  foot 
eight  inches,  and  its  width  from  the  anterior  to  the  poste- 
rior end  was  two  feet  and  a  half.  This  shell,  M.  Deshayes 
observes,  judging  iVom  the  figure,  bore  the  greatest  resem- 
blance to  Tridaena  gigas,  and  therefbre  he  adds  that  he 
can  hardly  believe  it  fossil,  notwithstanding  the  passionate 
fervour  of  the  author,  who  uses  the  ikct  as  a  weapon  to 
combat  imaginary  atheists  and  prove  an  universal  deluge 
which  brought  this  shell  all  the  way  from  the  East  Indian 
seas,  where  to  his  knowledge  similar  shells  were  found. 

The  size  and  weight  of  fiis  immense  bivalve,  the  laigest 
and  heaviest  known,*  combined  with  the  beautifiil  marble- 
like appearance  and  whiteness  of  the  inside  of  the  valves, 
have  afwavB  caused  it  to  be  sought  for  as  an  ornament  for 
grotto-work  or  for  garden-fountains;  and,  indeed,  the 
valve  of  a  large  individual  forms  a  very  picturesque  basin 
for  catching  the  clear  falling  water  and  transmitting  it 
through  the  deep'  interstices  of  its  indented  edge  to  the  re- 
servoir below,  wolfart's  fossils  were  not  improbably  the 
relicts  of  some  antient  and  long-neglected  pleasure-ground. 
The  specimen  whose  valves  serve  for  holy-water  vessels 
{Binitiers)  in  the  church  of  Saint  Sulpice  was  presented  to 
Francis  L  by  the  republic  of  Venice ;  and  Lamarek  ob- 
serves that«  large  as  these  are,  still  larger  have  been 
known. 

This  species  can  hafdly  haye  been  the  Tridaena  of 
Pliny  {Not.  Hist,,  xxxii.  6),  which  was  probably  only  some 
overgrown  European  oyster  that  required  three  Utes.  A 
fine  well-fed  Indian  giant  Tridaena  would  furnish  forth  a 
dish  for  a  dosen.  But  it  is  not  improbable  that  ihepedalia 
or  oysters  a  foot  long,  from  the  Indian  Sea,  noticed  in  the 
preceding  sentence  of  the  same  book  and  chapter,  may 
have  been  Tridacms  of  modem  authors. 

The  figure  of  Tridaena  gigas  given  in  the  Zoology  of 
tha  Astrolabe  waa  designed  at  Carteret  Harbour,  New  Ire- 
land. The  natives  brought  many  veiy  large  individuals, 
whose  flesh  was  abandoned  to  them,  and  which  they  ate 
raw.  The  naturalists  of  the  expedition  found  the  species 
again  at  Tongataboo,  at  the  Moluccas,  at  Timor,  and  at 
Wagiou.  It  appeared  always  to  inhabit  rather  shallow 
water. 


*  nte  bttaflfsd  poQBds  lutvtl^  teocnrdad  at  its  welglit 
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TrkUcn^  Gifiii. 

Of  the  second  divisipn  there  is  but  one  species  known, 
Chama  kippopus,  Linn.;  Hippopus  mucuiaius.  Lam.; 
Tridacna  maculata,  Quoy  {Voyage  of  the  Astrolabe), 

This  well-known  but  beautiful  species,  now  much  used  in 
the  ornamental  arts  for  inkstands,  &c.,  ha^  a  transverselv 
ovate  shell,  which  is  of  moderate  si^e,  vei^tiicoie,  ribbedi 
subsquamous,  and  white  spatted  with  red  or  purple  ;  the 
lunule  is  heart-shaped  and  oblique. 


T^idpcn^  Hippopui. 

The  naturalists  of  the  *  Voyage  of  the  Astrolabe'  feuad 
this  species  at  Carteret  Harbour,  New  iFeland,  and  also  at 
VanikoTo,  where  they  collected  specimens  kft  dry  on  the 
re«ib. 


M.  De^bayes  in  his  tables  makes  the  number  of  species 
of  Tridacna  seven  recent,  and  two  fossil  (tertiary) ;  and  of 
Hippopus  one  only,  recent.  In  the  last  edit;on  of  La-* 
marck,  the  number  of  recent  species  of  Tridacfia  recorded 
are^x;  Qi  Hippopm^  oi\e. 

Fossil  TmoACNiDiS  ? 

Although  M.  Deshayes  notiees  two  fossil  qpecies  of 
Trifkwm^  in  his  tables,  but  one  is  recorded  in  his  li^t 
edition  of  LamarcJc,  published  some  time  afterwards.  The 
volume  of  Lyell's  principles  in  which  the  tables  appear 
bei^rs  the  d»te  of  1833,  and  the  volMme  of  the  last  editioa 
of  Lamarck  bears  thivt  of  1836,  Of  the  single  fossil  speciea 
there  noticed,  Tridacna  prntuioM^  Lam.,  to  which  the  en^ 
virons  of  Dives  in  Normandy  is  assigned  as  i^  locality,  M. 
Deshayes  observes,  that  it  does  not  belong  to  the  genua 
Tridactm^  and  that  the  figures  of  Lister,  whom  Lamfirck 
quotes,  represent  very  large  individuals  of  Prodwim  gi' 
gaiUfiMt  Sow.  M.  Deshayes  moreover  remc^ks,  that  it  is 
to  be  presumed  that  this  species  was  not  found  at  Dives, 
for  it  IS  peculiar  to  the  transition  beds  of  Belgium  i^nd 
England,  Mr.  G.  B.  Sowerby  ('  Generic')  states  that  Tri- 
dacna is  only  found  recent,  ana  in  tropica]^  seas,  adding 
his  belief  that  the  East  Indian  and  Austrs^ian  seas  alone 
supply  specimens  of  it. 

In  the  article  Hippoptu,  the  last-mentioned  author 
figures  (f.  2)  a  bivalve  fossil  shell,  and  after  giving  the 
characters  of  the  true  Hippopus^  proceeds  as  follows:-— 
'  There  is  certainly  no  genus  with  whose  characters  and 
habits  the  shells  we  have  represented  ^ijjg'  Z  agree  so  well 
as  with  this :  they  have  been  placed  in  dijrerent  genera,  by 
Lf^mi^elc,  which  proves  that  he  has  entertained  some 
doubts  about  their  proper  situation:  he  has  at  lengta 
united  them  with  several  others  of  similar  general  charac- 
ters in  Cardiuu^ ;  witii  which  however  they  do  not  at  all 
accord :  formerly  he  had  placed  them  with  Cardita,  tQ 
which  indeed  they  are  more  nearly  related,  and,  in  our 
view,  they  prove  a  manifest  afi^ty  between  Cardita  and 
Hippopus.  There  are  only  two  circumstances  in  which 
our  fik*  ^  differs  from  Lamarck's  Hippopus :  the  Arat  is, 
that  it  IS  rathei'  a  longitudinal  than  a  transverse  shell ;  the 
other  i«  in  the  muscular  impressions,  of  which  it  has  one, 
very  distinctljf  marked,  but  small,  and  placed  close  to  the 
umbo  behind  it :  this  we  cannot  trace  m  Hippopus  macu- 
htusj  but  it  should  be  remarked  that  in  many  specimens 
of  tlus  shell  that  we  have  examined,  it  has  been  extremely 
diScult  to  trace  the  muscular  impressions,  as  well  as  the 
inipression  of  the  muscle  of  attachment  of  the  mantle :  in 
fact  the  whole  forms  but  one  impression,  surrounding  the 
edge  at  a  distanoe,  and  becominglarger  towards  the  centre ; 
ana  in  one  specimen  we  think  we  can  discover  the  corre- 
sponding impression  to  the  one  mentioned  in^^.  Z-  The 
only  recent  species  known  is  the  Hippopus  tnaculatus. 
For  the  reasoni  J^ven  above,  we  do  not  hesitate  at  naming' 
the  fossil  diielly?^.  Z,  Hippopus  avicularia :  there  are  two 
or  three  other  fossil  species  resembhng  this  in  general 
form;  such  is  the  H.  oitrnMaris,  Cardium  cffmbulare^ 
Lam.    All  these  fossils  are  found  near  Paris.' 

In  the  last  edition  of  I#<narck,  by  M.  Deshi^es,  no  fossil 
Hippopus  is  recorded. 

THIDACOPHYLLIA,  a  ^enus  of  lamelliferous  corals, 
se^^rated  from  Madrepora,  Cnn.     [MAl>i^|iPHYLi.LK.] 

TWDISNT  (tridens,  rprnva)  is  any  instrument  of  the  form 
of  a  fork,  with  three  prongs;  instruments  of  this  kind  were 
used  by  the  antients,  as  among  ourselves,  for  various  pur- 
poses. In  inythology  the  trident  is  the  attribute  of  several 
marine  divinities,  such  as  Nereus  (Virg.,  JSn.,  ii.  418)  and 
the  Tritons  (Cicero,  DeNat.  Deor,,  ii.  35),  but  above  all  of 
Neptune  (Poseidon).  The  trident  in  these  cases  is  the 
same  as  the  sceptre  with  other  gods,  the  emblem  of 
the  power  of  these  gods  of  the  waters.  The  antients 
regarded  earthquakea  as  arising  from  the  sea,  or,  as  they 
expresM^d  it«  ^  ^  vork  of  Neptune,  who  effected  them 
by  his  mighty  trident,  whence  Homer  freauently  calls  him 
the  'shaker  of  the  earth,'  and  whenever  the  god  is  repre- 
sented as  nrodnemg  any  convulsion  Cif  the  earth  or  the  sea» 
the  trident  is  aJways  mentioned.  (Horn.,  Ody^.^  iv.  506 ) 
Claudian,  Z>*  Ragt-  Pros-.,  ii-  WO 

TBIENTA'WS,  the  name  of  a  genu»  of  nlants  belong- 
ing to  the  natural  order  Primulacese.  In  tHtiflh  botany 
this  genw  is  semewhat  conspicuous,  as  it  is  the  only  one 
which  belangs  to  the  Linnaean  olau  Heptajidria.  The 
parts  of  the  firiiGliicaUoa  antemukahle  fox  being  arranged 
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according  to  the  number  seven.  The  caljrx  consists  of  7 
sepals;  tne  corolla  is  monopetaJous  with  7  deep  segments; 
the  capsule  is  1-celled,  composed  of  7  valves,  enclosing  an 
indefinite  number  of  seeds,  which  are  seated  on  a  fleshy 
central  free  receptacle ;  the  seeds  are  covered  with  a  reti- 
culated membrane. 

The  only  British  species  of  this  genus  is  the  T,  Europcea^ 
the  European  chick-weed.  Winter-green.  It  is  distin- 
guished from  the  American  species  by  possessing  elliptical 
instead  of  lanceolate  leaves.  This  plant  is  rare  in  England, 
being  only  occasionally  met  with  in  woods  in  the  northern 
counties ;  it  is  however  abundant  in  many  parts  of  the  High- 
lands of  Scotland.  It  is  an  elegant  plant,  having  a  tuber- 
ous root  and  a  solitary  simple  stem  4  or  5  inches  high,  the 
extremity  of  which  is  crowned  with  a  tuft  of  nearly  sessile 
leaves ;  among  these  are  numerous  axillary  flower-stalks, 
each  having  a  very  pretty  and  delicate  white  flower  with 
yellowish  or  pinkish  anthers :  the  T.  Europcea  occurs  in 
the  north-west  of  America  and  in  Siberia,  as  well  as  in 
Great  Britain. 

T.  Americana^  the  American  chick-weed,  winter-green, 
has  lanceolate  leaves.  It  is  found  in  mountainous  di^cts 
in  Canada  and  Virginia. 

TRIER  (in  French  and  English,  Treves)  is  one  of  the 
five  governments  of  Rhenish  Prussia  {Die  Rhein  Pro- 
vinz).  It  is  bounded  on  the  north  by  the  government  of 
Aix-la-Chapelle,  on  the  east  by  that  of  Coblentz,  on  the 
west  by  the  principality  of  Birkenfeld  and  the  Bavarian 
circle  of  the  Rhine,  on  tinie  south  and  south-west  by  France, 
and  on  the  west  by  Belgium.  It  is  divided  into  twelve 
circles,  the  area  is  2700  square  miles,  and  the  population 
446,796,  of  whom  about  400,000  are  Roman  Catholics, 
40,000  Protestants,  and  7000  Jews.  The  face  of  the  coun- 
try is  hilly,  with  a  considerable  extent  of  forest  and  pasture 
land,  but  not  much  that  is  adapted  to  tillage.  There  are 
mines  of  iron,  lead,  calamine,  copper,  and  coal.  Some 
wine  is  produced  in  sheltered  situations  on  the  banks  of  the 
Moselle.  The  manufactures  are  of  various  kinds,  but  none 
of  any  considerable  importance. 

TRIER  {Treves)^  the  capital  of  the  goterament  and 
circle  of  the  same  name,  is  situated  in  49°46'  N.  lat.  and 
&  38'  E.  long.,  on  the  right  bank  of  the  Moselle,  over 
which  there  is  a  stone  bi-idge  of  eight  arches,  690  feet  long 
and  24  feet  wide.  It  Ties  m  a  valiey  of  extraordinary  fer- 
tility, bounded  by  low  hills  covered  with  vines.  This  city 
is  undoubtedly  one  of  the  oldest  cities  in  Germany,  with- 
out giving  credit  to  the  hyperbolical  inscription  on  the  wdl 
of  the  red  house,  formerly  the  town-hall,  which  asserts  that 
Treves  was  built  1300  years  before  Rome.  When  Julius 
Caesar  was  in  Gaul,  the  Treviri  were  a  powerful  people. 
The  chief  city  of  the  Treviri  was  afterwards  called  Augusta. 
In  later  times  it  was  the  residence  of  the  emperors  Con- 
stantius,  Constantine  the  Great,  Julian,  Valentinian,  Valens, 
Gratian,  and  Theodosius ;  and  was  so  eminent  for  its  com- 
merce, manufactures,  wealth,  and  extent,  that  Ausonius 
calls  it  the  second  metropolis  of  the  empire.  It  was  nearly 
annihilated  by  the  Huns,  the  Goths,  and  the  Vandsds,  yet 
subsequently  almost  recovered  its  antient  splendour  under 
the  archbishops  of  Treves,  some  of  whom  maintained 
large  armies,  which  they  led  to  the  field  in  person,  and 
greatly  enlarged  their  dominions,  so  that  they  obtained  con- 
siderable political  influence  in  Germany. 

This  city  was  taken  by  the  duke  of  Rlarlborough  in  1704, 
and  during  the  wars  of  the  French  revolution  suffered,  like 
other  German  cities,  by  having  its  churches  and  convents 
plundered  of  their  wealth,  their  buildings  being  converted 
mto  stables  or  warehouses.  Under  the  government  of 
Prussia,  to  which  it  was  assigned  by  the  congress  of  Vienna, 
it  is  gradually  recovering.  The  population  (exclusive  of 
the  garrison  and  the  suburbs)  is  14,500.  This  seems  too 
little  for  the  extent  of  the  city,  which  is  an  oblong  parallelo- 
gram a  mile  and  a  half  in  length,  but  these  limits  include 
several  large  gardens.  The  streets  are  irregular,  and  for 
the  most  part  narrow :  there  are  nine  suburbs,  and  eleven 
gates.  It  is  the  seat  of  the  government,  of  a  bishop  and 
chapter,  and  of  several  tribunals  and  public  offices.  The 
university,  founded  in  1454,  and  gi^eatly  extended  in  1722, 
was  converted  by  the  French  into  a  central  school,  and  is 
now  called  a  gymnasium :  it  has  a  library  of  above  70,000 
volumes  and  2000  MSS.,  among  which  is  a  Codex  Aureus  of 
the  four  gospels.  Among  the  public  buildings  the  follow- 
ing are  the  most  worthy  of  notice : — The  antient  electoral 
palace,  now  converted  into  barracks :  it  stands  partly  on 


the  site  of  an  immense  Roman  edifice,  of  which  only  a 
fragment  pow  remains,  the  walls  of  which  are  90  feet  hig^h 
and  10  feet  thick ;  it  is  said  to  have  been  the  residence  of 
Constantine.    The  cathedral  of  St.  Peter  and  St.  Helena, 
in  the  earliest  Byzantine  style,  is  chiefly  remarkable  for  its 
altars  and  its  marble  gallery.  It  is  believed  to  have  formed 
part  of  the  basilica,  or  palace  of  the  empress  Helena,  who 
converted  her  residence  into  a  church.    The  Liebfrauen- 
kirche  (church  of  Our  Lady),  built  between  1227  and  1248, 
is  one  of  the  finest  specimens  of  the  light  and  elegant  style 
of  pointed  architecture.  But  the  church  of  St.  Simeon  is  the 
most  important  Roman  monument  in  Germany:  it  was 
probably  Duilt  in  the  time  of  Constantine,  between  314  and 
322.  The  double  gateway,  or  portal,  formed  the  entrance  to 
the  city,  and  was  called  rorta  Martis,  and  also  Porta  Nigra, 
and  is  now  called  the  Roman  Gate.  In  the  eleventh  century 
it  was  consecrated  and  dedicated  to  St.  Simeon  by  Arch- 
bishop  Poppo.    Since  Trier  has  been  in  the  possession  of 
Prussia,  all  the  additions  by  which  it  was  deformed  have 
been  cleared  away,  and  it  is  restored  as  far  as  possible  to 
its  original  fbrm,  and  was  opened  for  the  first  time  on  the 
23rd  of  July,  1817,  on  the  entry  of  the  crown-prince  of 
Prussia  (now  King  Frederic  William  IV.).    Few  cities  are 
so  rich  in  Roman  antiquities,  but  they  are  not  in  the  best 
style,  and  are  not  to  be  compared  in  this  respect  with  those 
in  the  south  of  France  and  in  Italy.    Among  other  Roman 
remains  are  the  baths,  the  amphitheatre,  now  nearly  de- 
stroyed, and  the  bridge  over  the  Moselle.    The  village  of 
Igei,  about  six  miles  from  Treves,  is  remarkable  for  a  Ro- 
man obelisk  72  feet  high,  presumed  to  be  the  monument 
of  the  family  of  the  Secundini.    It  is  the  most  richly  orna- 
mented   Roman    monument    in  all   Germany.     Treve?, 
though  not  a  manufacturing  town,  properly  speaking,  hajs 
however  some  manufactures  of  cloth,  woollens,  porcelain, 
hats,  tobacco,  paper-hangings,  soap,  several  breweries  and 
distilleries,  ana  a  very  considerable  trade  in  wine,  timber, 
coals,  and  com. 

The  area  of  the  antient  archbishopric  and  electorate  was 
2300  square  miles,  with  nearly  300,000  inhabitants,  besides 
several  counties,  lordships,  abbeys,  and  convents  which 
recognised  the  archbbhop  as  their  feudal  lord.  The  arch- 
bishop of  Treves  was  archchancellor  of  the  holy  Roman 
empire,  and  had  the  bishops  of  Metz,  Toul,  and  Verdun  as 
his  suffragans.  He  was  the  second  in  rank  among  the 
electors,  and  gave  the  first  vote  at  the  election  of  the  em- 
perors. His  revenue  was  estimated  at  300,000  florins  in 
money  and  200,000  florins  in  kind,  in  all  above  50,000/. 
sterling.  From  Eucherius  to  the  last  archbishop  there  were 
114  bishops  and  archbishops.  When  France  by  the  treaty 
of  Lunevule  obtained  the  greater  part  of  the  countr}',  it 
was  incorporated  with  the  departments  of  the  Saar,  the 
Rhine,  and  the  Moselle ;  the  smaller  portion  on  the  right 
bank  of  the  Rhine  was  allotted  to  the  prince  of  Nassau 
Weilburg,  and  the  archbishopric,  with  the  electorate,  abo- 
lished. Clemens  Wenceslaus,  of  the  house  of  Saxony,  the 
last  elector,  received  as  an  indemnity  an  annuity  of  300,000 
florins,  and  the  episcopal  palace  at  Augsburg,  where  he 
died  in  1812. 

(Muller,  Geographisches  Worterbuck  der  Preussischen 
Monarchie ;  Brocthaus,  Convermtions  Lexicon;  Stein, 
Geosraphisches  Lexicon ;  Murray,  Handbook  for  Travellers 
in  Northern  Germany,) 

TRIESTE.  The  government  of  Trieste,  commonly  called 
the  Illyrian  Littord,  is  the  southern  half  of  the  Austrian 
kingdom  of  Illyria,  consisting  of  Austrian  Friaul,  a  small 
portion  of  the  Venetian  territory,  the  district  of  Trieste,  the 
whole  of  the  peninsula  of  Istna,  the  southern  part  of  Car- 
iiiola,  and  the  Qnamero  islands.  It  lies  between  44°  25' 
and  46**  25'  N.  lat.,  and  13**  15'  and  14**  45'  E.  long. ;  and 
is  bounded  on  the  north  by  Carinthia  and  Camiola,  on  the 
east  by  Camiola  and  Croatia,  on  the  south  by  the  Adriatic, 
and  on  the  west  by  the  Venetian  territory.  The  area  is 
4055  square  miles,  and  the  population  426,537  inhabitants, 
of  whom  350,650  are  Slavonians,  19,000  Grermans,  52,000 
Italians,  2500  Jews,  2300  Greeks,  and  40  Armenians. 

The  greater  part  of  the  countrv  is  traversed  by  mountains, 
which,  on  the  west  side  of  the  Isonzo,  belong  to  the  Carin- 
thian  Alps,  and  on  the  east  side  to  the  Julian  Alps ;  some 
of  these  mountains  are  6800  feet  high.  They  are  all  cal- 
careous. There  are  some  remarkable  caverns  or  grottoes 
with  beautiful  stalactites.  On  the  whole  the  countiy 
is  not  well  watered.  The  most  considerable  river  is  tlie 
Isonzo,  which  flows  through  the  two  governments  of  which 
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the  kingdom  is  compK>8ed.  In  the  latter  part  of  its  course, 
at  Gradiskav  where  it  becomes  nayic;abre,  it  changes  its 
name  to  Sdoba,  is  nearly  2000  paces  broad  at  a  ^ort  dis- 
tance above  its  mouth,  and  empties  itself  by  the  lagooR 
(Bocca  di  Sdoba)  into  the  Adriatic,  south  of  Monfalcone. 
Other  rivers  are  the  Idria,  the  Timavo,  and  the  Quieto,  but 
their  course  is  short,  and  they  are  nearly  dry  in  the  summer. 
There  are  several  waterfalls  m  the  mountainous  part  of  the 
province,  of  which  the  celebrated  fall  at  Podmenz  is  the 
most  worthy  of  notice.  In  some  parts  of  the  sea-coast 
there  are  many  marshes,  the  exhalations  from  which  render 
the  neighbourhood  unhealthy.  In  the  northern  part  of  the 
circle  of  Goritz  the  climate  is  nearly  the  same  as  in  the 
Alpine  regions  of  Germany,  whereas  on  the  sea-coast  and 
in  the  island  it  is  mild  and  quite  ItaUan.  The  spring  sets 
in  suddenly  at  the  end  of  January,  and  may  be  said  to  last 
for  a  few  days  only,  the  heat  soon  becoming^  very  ^eat. 
The  winds  often  rage  vrith  great  fury  in  this  province : 
they  are  the  Sirocco,  which  blows  from  Africa  at  the 
end  of  autumn,  and  is  always  attended  with  torrents  of 
vain  ;  and  the  Bora,  a  cold  north-east  wind,  which  frequently 
overturns  loaded  waggons  on  the  high  road,  and  compels 
the  ships  on  the  coast  to  stand  out  to  sea :  it  brings  cold 
dry  weather.  Some  parts  of  the  country  are  sterfle,  but 
others  are  fruitful,  and  produce  vines,  olives,  and  in  ge- 
neral the  fruits  of  southern  Europe ;  but  the  quantity  of 
corn  grown  is  not  considerable.  There  is  a  good  breed  of 
slieep.  The  minerals  are  limestone,  numerous  varieties 
of  marble  (some  of  which  contain  interesting  organic 
remains),  beautiful  spars,  slate,  sandstone,  and  cous.  There 
ai'c  silver  and  iron  ores  in  some  places,  but  they  are  not 
worked,  for  want  of  funds.  Salt  is  obtained  from  the 
sea-water  by  evaporation  in  the  sun.  The  pastures  on  the 
extensive  sea-coast  are  very  productive.  Tne  government 
is  divided  into  the  four  circles  of  Trieste,  Fiume,  Goritz, 
and  Carlstadt.     [Illyria  ;  Istria  ;  Goritz.] 

TRIESTE  (  Tirest),  once  a  Roman  colony  (called  by  Pliny 
and  Pomponius  Mela  Tergeste\  is  now  a  flourishing  com- 
mercial city  and  seaport,  the  capital  of  the  government  of 
the  same  name  in  the  kingdom  of  Illyria.  It  is  situated  in 
45''  48'  N.  lat.  and  13*  38^  E.  long.,  at  the  north-western 
extremity  of  the  Gulf  of  Venice.  It  consists  of  two  parts ; 
the  old  town,  standing  on  a  hill  with  a  castle  on  the  sum- 
mit, and  the  new  town  called  Theresienstadt,  which  is  built 
on  level  ground  extending  to  the  sea-side.  The  old  town 
has  narrow,  crooked,  dirty  streets,  especially  in  the  old  Jews' 
quarter.  The  new  town  however  forms  a  regular  square 
with  broad  streets  crossing  each  other  at  right  angles,  and 
some  canals,  one  of  which,  called  the  Great  Canal,  presents 
a  very  animated  appearance.  There  are  31  squares  or  market- 
places, of  which  tne  Theresienplatz  and  Joseph's  Platz  in 
the  new  town  are  the  handsomest.  There  are  9  churches, 
among  which  are  1  Lutheran,  1  Calvinist,  1  Greek,  1  Oriental 
Greek,  and  1  Servian ;  besides  other  great  public  buildings, 
such  as  St.  Peter's  church,  the  ancient  cathedral,  the  Syna- 
gogue, and  the  noble  Exchange :  the  city  contains  many 
very  large  and  handsome  private  houses.  In  the  year  1719 
the  emperor  Charles  VI.  declared  it  a  free  port.  At  that 
time  there  were  scarcely  8000  inhabitants ;  the  privileges 
of  the  place  were  extended  by  the  empress  Maria  Theresa, 
so  that  all  goods,  with  very  few  exceptions,  can  be  imported 
duty  free.  The  consequence  has  been  that  the  population 
is  now  above  50,000,  and  continues  annually  to  increase, 
and  Trieste  is  now  the  most  important  and  wealthy  com- 
mercial city  in  the  Austrian  dominions.  Consuls  of  almost 
every  nation  in  Europe  reside  there :  it  has  19  banks  and 
insurance  companies,  1000  merchants,  and  700  brokers. 
The  commerce  of  Trieste  was  much  increased  by  the  com- 
mercial treaty  concluded  with  Greece  in  1835,  and  by  the 
new  institution  of  the  Austrian  Lloyd's,  which  is  supported 
by  the  government.  The  number  of  ships  engaged  in  the 
commerce  of  Trieste  is  so  constantly  beings  augmented, 
that  it  cannot  be  exactly  stated ;  of  large  merchantmen  there 
are  about  1500  arrivals  of  all  nations,  and  the  number  of 
arrivals  of  coasting  vessels  is  not  less  than  8000.  Several 
steamers  ply  between  Trieste  and  Venice,  and  the  society 
of  the  Austrian  Lloyd's  has  a  regular  communication  by 
steamers  with  Greece  and  Egypt.  The  harbour  is  defended 
by  a  strong  battery  on  the  new  mole,  which  was  formed  to 
shelter  it  from  the  south,  but  is  not  AiUy  protected  against 
the  Bora.  There  are  two  lazarettos  near  the  hari)our, 
where  ships  from. suspected  places  perform  quarantine. 
Among  the  manufactories,  that  of  oil-soap  deserves  men- 
T.  C,  No.  1578. 


tion  as  bein^  the  largest  in  Europe :  there  are  two  other  soap 
manufactories,  and  several  of  leather,  rosogho,  and  wax. 

Trieste  is  a  seaport  for  a  very  large  tract  of  country,  the 
south  of  Germany,  the  lUyrian  and  part  of  the  Slavonian 
provinces,  in  short,  for  the  whole  of  the  Austrian  territories 
from  the  Tyrol  to  Transylvania.  Among  the  exports  are 
.the  productions  of  the  mines  of  Idria,  those  of  Hunj^ry, 
linens,  tobacco,  and  woollens  from  different  parts  of  the 
Austrian  dominions,  and  printed  calicoes  from  Switzerland. 
The  imports  are  cotton  from  Egypt ;  hides,  raisins,  silks, 
rice  and  oil  from  the  Levant ;  wheat  from  Odessa,  and  all 
kinds  of  tropical  and  colonial  produce  from  the  West  Indies 
and  Brazil. 

Ship-building  is  carried  on  to  a  great  extent,  and  the 
ship-builders  of  Trieste  are  so  much  esteemed  for  their  skill, 
that  designs  for  vessels  of  various  kinds  are  sent  as  models 
to  many  foreign  ports. 

Among  the  literary  establishments  the  Scientific  and 
Nautical  School,  with  16  professors,  the  public  libraiy, 
the  Gabinetto  di  Minerva  with  a  library  and  museum, 
and  the  gymnasium,  arc  the  principal.  The  hills 
surrounding  the  city  are  arlorned  with  beautiful  country- 
seats  and  gardens.  About  70  years  ago  these  hills  were 
naked  and  desolate,  but  mould  has  been  brought  at  a  great 
expense  by  sea  from  Istria,  and  this  barren  tract  gradually 
transformed  into  a  paradise.  After  the  treaty  of  Vienna  in 
1809,  Trieste  with  its  territory  was  annexed  by  Napoleon 
to  Illyria.  In  1814  it  returned  to  the  dominion  of  Austria, 
and  in  1818  received  the  title  of  •  Citti  fedelissima.' 

(fiesterreichische  National  Encyclopddie ;  Blumenbach, 
Die  Oesterreichische  Monarchic ;  Jenny,  Handbuch  fur 
Reisende  in  Oesterreich ;  Brockhaus,  Conversations  Lexi- 
con,) 

TRIEWALD,  MARTIN,  an  eminent  Swedish  engineer 
and  mathematician,  was  born  at  Stockholm  in  1691,  and 
educated  in  the  German  school  of  that  city.  Being  in- 
tended for  a  commercial  life,  he  visited  England  on  the 
completion  of  his  studies,  to  improve  himself  in  such 
branches  of  knowledge  as  might  prove  useful  in  his  future 
career;  but  having  met  with  some  disappointments,  and 
seeing  little  prospect  of  success,  he  determined  to  embark 
for  some  distant  part  of  the  world.  He  was  deterred  from 
so  doing  by  forming  an  intimacy  with  Baron  Fabricius,  the 
Uolstein  minister,  who  took  him  into  his  service  as  a  secre- 
tary,—an  engagement  which  led  to  his  becoming  better 
known,  and  gave  him  an  opportunity  of  acquiring  the 
friendship  of  several  eminent  persons,  among  whom  was 
Sir  Isaac  Newton.  Triewald  was  subsequenQy  enraged 
by  the  proprietor  of  some  coal-pits  near  Newcastle,  to 
superintend  the  management  of  the  colliery-works,  a  situa- 
tion for  which  he  was  qualified  by  his  studies  while  in 
London,  where  he  had  attended  the  lectures  of  Dr.  Desa- 
guliers  on  natural  philosophy.  In  this  situation  Triewald 
devoted  his  attention  principally  to  mechanics,  and  studied 
diligently  those  branches  of  tne  mathematics  which  are 
most  useful  to  an  engineer.  He  had  never  before  seen  a 
steam-engine  ;  but  he  very  soon  made  himself  acquainted 
with  the  construction  of  that  machine,  and  introduced 
some  improvements  in  it. 

In  1726,  after  an  absence  of  ten  years,  he  returned  to 
his  native  country,  where  he  constructed  a  steam-engine, 
and  read  lectures  on  natural  philosophy,  which  he  illus- 
trated by  experiments.  These  lectures  were  well  received, 
and  recommended  Triewald  to  the  notice  of  the  king  and 
of  the  states,  who  conferred  upon  him  an  annual  pensioif, 
with  the  title  of  director  of  machinenr.  He  next  turned 
his  attention  to  the  improvement  of  the  iron  and  steel 
works  of  Sweden,  and  endeavoured  to  introduce  superior 
processes  in  the  manufacture  of  iron.  His  zeal  ana  dili- 
gence in  this  and  other  similar  pursuits  procured  him  a 
commission  as  captain  of  engineers  and  inspector  of  for- 
tifications ;  and  while  acting  in  that  capacity  he  invented 
various  machines,  which  are  still,  or  were,  not  many  years 
since,  preserved  in  the  Academy  of  Sciences  at  Stockholm. 
Several  similar  memorials  of  his  talent  were  also  deposited 
with  the  Academy  of  Lund.  Among  the  machmes  to 
which  he  directed  his  attention  with  a  view  to  the  intro- 
duction of  improvements  was  the  diving-bell,  on  the  use  of  * 
which  he  wrote  a  treatise,  which  was  published  at.  Stock- 
holm in  1741.  The  construction  of  has  diving-bell  is  de- 
scribed under  StrBjiAWNB  Dxscent,  vol.  xxiii.,  p.  IW.  He 
invented  a  ventilator  for  the  expulsion  of  foul  air  from 
ships,  &c.,  for  which  he  received  honorary  rewards' from 

*^  VoL.XXrV>*2E  T 

Digitized  by  VrrOOQlC 


T  R  I 


310 


T  R  I 


the  king  of  Sweden  and  from  the  king  of  France ;  and  he 
attended  to  agriculture  and  the  naturalizatioB  of  foreign 

plants  ,  J  X 

Triewald  was  one  of  the  earliest  members  and  promoters 
of  the  Academy  of  Stockholm ;  in  1729  he  was  elected  a 
member  of  the  Scientific  Society  at  Upsal,  and  he  received 
amilar  honours  from  severail  other  learned  bodies,  among 
which  was  the  Royal  Society  of  London.  He  wrote  se-  ■ 
v«ral  papers  in  the  *  Memoirs  of  the  Academy  of  Stock- 
Hobn'  for  172(9,  1740,  and  1747;  and  also  made  com- 
munications, of  which  a  list  is  given  in  the  work  referred 
to  bdow,  to  the  English  'Philosophical  Transactions.' 
Triewald  died  suddenly  .in  1741. 

(Aikin'fi  General  Biography,) 

TRIFOTuITJM  (rpi>vXXov),  the  name  of  an  extensive 
genus  of  plants  belonging  to  the  curvembrvose  division 
and  to  the  papilionaceous  tribe  of  the  natural  order  Legu- 
minosie.  This  cenus,  which  has  obtained  its  Latin  as  well 
as  its  French  and  English  designations,  Trefle  and  Trefoil, 
from  its  leaves  possessing  three  segments,  is  one  of  the 
mc^  extensive  m  the  vegetable  kingdom.  Don,  in  Mil- 
ler's *  Dictionary,'  enumerates  165  species.  They  are  prin- 
cipally inhabitants  of  temperate  cumates,  and  are  found 
in  all  Quarters  of  the  globe.  This  genus  has  been  some- 
what aifficult  to  define,  and  species  have  been  admitted 
into  it  or  rejected  according  to  the  views  botanists  have 
taken  of  its  tnie  character.  Linnaeus  gave  an  extended 
definition  of  tlie  genus,  which  embraced  many  of  the 
genera  of  other  botanists.  Some  of  these  have  been  re- 
Sored  by  recent  systematists,  and  the  genus  is  now  defined 
with  the  following  chaiacters :— the  calyx  tubular,  5-cleft; 
corolla  remaining  after  decay ;  carina  obtuse ;  stamens 
diadelphous,  more  or  less  connate  with  the  petals,  the  fila- 
mente  dilated  above ;  the  style  smooth ;  legume  ovate, 
with  one  or  two  seeds,  sometimes  oblong,  with  three  or  four 
seeds,  and  included  within  the  decaying  calyx  and  corolla. 
All  the  species  are  herl)s,  the  leaves  are  mostly  divided 
into  three  segments  or  foliolules ;  sometimes  they  are  seen 
with  four  or  five.  The  flowers  are  disposed  in  dense  heads 
or  spikes,  and  are  of  a  purple  white  or  cream-colour.  De 
Candolle  has  arranged  the  numerous  species  of  this  genus 
under  seven  sections,  the  characters  of  which  are  founded 
{Noncipally  on  the  inflorescence  and  on  the  form  of  the 
calyx,  or  of  the  corolla  combined  with  it.  We  shall  here 
select  some  of  the  most  useful  and  remarkable  of  the  spe- 
cies as  illustrations  of  the  genus. 

The  first  section  contains  Trefoils  wiih  spicate  flowers ; 
oblong  bractless  spikes ;  calyx  very  villous,  and  not  inflated 
after  flowering. 

Trifolium  i«carfia/MW,  Flesh-coloured  Trefoil,  or  Scarlet 
Clover.  The  spikes  of  flowers  are  at  first  ovate,  at  length 
fylindrical,  solitary,  and  naked  at  the  base :  the  calyx  10- 
nerved  and  hairy,  with  unequal  awl-shaped  acute  teeth 
longer  than  the  tube  and  shorter  than  the  corolla ;  stipujes 
ovate  and  obtuse^  leaflets  obovate,  crenated,  villous;  stem 
erect.  This  species  is  a  native  of  the  south  of  Europe,  in 
damp  meadows.  , 

It  IS  an  annual  of  rapid  growth,  so  that  in  southern  cli- 
mates it  may  be  sown  in  summer  after  an  early  crop  of 
com,  and  fed  off  or  cut  before  winter.  It  will  stand  the 
winter  well  if  sown  later,  and  give  very  early  feed  in  spring. 
It  produces  a  great  abundance  of  seed  if  allowed  to  npen  ; 
and  on  its  introduction  into  England  great  profits  were 
made  by  the  first  cultivators  of  it,  by  growing  it  entirely 
fbr  seed.  The  price  however  soon  was  so  greatly  reduced 
by  abundant  production,  that  it  did  not  repay  the  exhaus- 
tion of  the  soil  consequent  on  the  ripenine  of  the  seed. 
It  is  however  a  valuable  addition  to  the  plants  usually 
raised  for  fodder,  and  fills  up  an  interval  between  other 
plants  by  its  very  early  and  rapid  vegetation.  The  mode 
of  sowing  the  Tnfolium  incamatum  is  simple  and  attended 
with  very  little  expense.  In  the  month  of  August,  as  soon 
as  the  erops  of  corn  have  been  reaped,  the  stubble  is  well 
harrowed  to  raise  a  small  portion  of  mould ;  the  trifolium 
is  the»  sown  at  the  rate  of  four  bushels  of  the  seed,  in  the 
husk,  per  a<H-e.  There  is  a  double,  advantage  in  sowing  it  in 
this  manner :  it  saves  the  tluashing  required  to  separate  the 
seedvraaavery  slight  beating  will  separate  the  florets  of 
the  head  pr  spike  sufficiently  to  sow  them ;  and  it  vege- 
tates 0QOner  from  the  moisture  retained  in  the  husk  which 
efitelopi  tliQ.teed :.  a  bush^harrow  is  drawn  over  the  land 
to  fi^vei':the  seefi,  and  it  is  rolled  with  a  barley-roller,  if  the 
land  bit  of  a  firm  nature,  or  with  a  heavier  roller  if  it  be  a 


loose  soil.  Thus  the  Trifolium  will  Tegetate  much  more 
certainly  than  if  the  land  had  been  regularly  ploughed  and 
harrowed,  which  would  have  loosened  it  too  much. 

It  is  not  advantageous  to  let  the  Trifolium  incamatum 
be  cut  for  hay.  *  Its  stem  then  has  acquired  a  hard  woody 
nature,  and  it  makes  very  inferior  hay.  Its  principal  value 
is  to  feed  off  with  ewes  and  lambs  before  other  feed  is 
ready  in  spring,  or  to  cut  it  ^reen  for  horses  and  cattle. 
The  ground  may  be  ploughed  and  prepared  for  spring 
crops  as  early  as  is  required ;  aAd  thus  the  Trifolium  m  no 
way  interferes  with  the  usual  rotations.  When  the  com- 
mon broad  clovef  has  failed  ftom  any  cause,  and  bare 
patches  are  left  in  the  fields  in  autumn,  the  Trifolitim  in- 
camatum may  be  so^vn  there  with  advantage  ;  it  will 
overtake  the  clover  sown  in  the  preceding  spnnff  and  fill 
up  the  deficiency."  In  this  case  a  toixture  of  Trifohum 
incamatum  and  Italian  rye-grass  {Lolium  perenne  Ita- 
licum)  has  been  found  veiy  useful.  If  the  Trifolium  be 
sown  early  in  spring,  it  wirf  produce  very  good  feed  in  a 
few  months,  and  the  land  may  afterwaras  be  sown  with 
turnips  without  any  loss  of  time.  It  must  be  recollected 
that  the  Trifolium  incamatum  is  a  catch  cropy  that  is,  one 
which  comes  in  between  two  regular  crops,  without  inter- 
fering with  the  rotation,  and  that  it  costs  little  more  than 
the  seed,  which  is  easily  raised,  or  may  be  bought  at 
a  very  moderate  rate.  All  cattle  are  fond  of  it  in  its 
young  state,  and  it  comes  in  a  fortnight  earlier  than 
lucera,  which  is  one  of  the  first  of  the  artificial  grasses 
fit  for  cutting  in  spring.  The  groat  expectations  raised 
at  its  first  introduction  not  having  been  fully  realized, 
this  pl&.nt  has  rather  fallen  in  the  estimation  of  farm- 
ers ;  out  if  it  is  not  so  valuable  as  the  broad  clover  in 
a  regular  rotation,  it  ought  not  to  be  despised  as  a  sub- 
sidiary crop.  When  the  season  has  prevented  the  sowine^ 
of  spring  com,  it  may  be  advantageous  to  sow  the  Trifo- 
lium incamatum  together  with  Italian  rye-grass,  as  soon 
as  the  land  is  clear  of  root-weeds.  They  may  be  fed  off 
with  sheep  early  in  autumn,  and  the  land,  being  manured 
or  not,  as  may  be  thoujght  necessary,  may  be  ploughed 
and  sown  with  wheat.  Thus  the  Trifolium  and  lye-grass 
will  come  in  the  place  of  a  clean  fallow ;  and  the  ground 
having  been  covered  during  the  heat  of  the  summer  and 
manured  by  the  sheep  folded  on  it,  will  be  much  improved 
for  the  wheat  crop.  It  must  be  remembered  that  the  Tri- 
folium requires  a  solid  bottom,  and  that  the  heavy  roller 
should  not  be  spared  before  it  is  sown.  This  is  chiefly  to 
be  recommended  on  soils  which  do  not  suit  spring  tares, 
and  as  a  substitute  for  these ;  for  under  favourable  circum- 
stances the  tares  will  produce  the  greatest  quantity  of  feed. 
It  is  however  useful  to  have  a  choice  of  different  green 
crops,  from  which  may  be  selected  those  which  offer  the 
greatest  prospect  of  success,  when  the  season,  the  soil,  and 
other  circumstances  are  taken  into  consideriction. 

r.  arvense.  Hare's-foot  Trefoil.  The  stem  erect,  branched, 
or  simple  ;  heads  of  flowers  very  hairy,  soft,  nearly  cylin- 
drical, terminal  stalked;  the  teeth  of  the  calyx  longer 
than  the  corolla,  setaceous  and  somewhat  spreading; 
stipules  oyato-acuminate ;  leaflets  lanceolate,  obtuse. 
This  plant  is  a  native  of  Europe,  and  is  abundant  in  corn- 
fields and  dry  pastures  in  Great  Britain.  Its  soft  hairy 
subcylindrical  heads  or  spikes  give  it  a  very  remarkable 
character. 

The  second  section  contains  Trefoils  with  flowers  dis- 

Sosed  in  ovato-conical  heads,  the  calyx  not  inflated  after 
owering.  None  of  the  species  belonging  to  this  section 
are  cultivated  either  on  account  of  their  utility  or  beauty. 
Two  of  them,  the  T,  striatum  and  T.  scabrum^  are  natives 
of  Britain.  The  first  has  pale-red  flowers,  the  second 
white  flowers. 

The  third  section  have  their  flowers  disposed  in  ovate 
pedunculated  or  sessile,  usually  bracteate  heads :  the  calyx 
IS  villous  and  not  inflated. 

T.  mariiimtmiy  Sea-side  or  Teasel-headed  Trefoil.  The 
heads  are  sessile  and  terminal ;  the.  teeth  of  the  calyx 
broad,  acuminate,  rigid,  the .  lower  one  much  longer  and 
larger  than  the  rest,  shorter  than  the  claws  of  the  petals, 
all  of  them  at  length  enlarged  and  spreading;  stipules 
lanceolate-subulate  ;  leaflets  oblongo-obovate  ;  stem 
ascending.  ,  It  is  a  native  of  Europe,  in  salt  marshes  and 
meadows  near  the  sea-side.  It  is  found  on  the  east  and 
south  coasts  of  Britain. 

r.  Alexandrinum.  Alexandrian  Trefoil,  or  Clover.  The 
whple  plant  is  smooth;  the  stem  is  thick  ascending ;  leaf- 
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lets  ovato-«lliptic,  somewhat  toothed;  stipules  narrow, 
nei-ved,  ej^ual  in  length  to  the  petiole ;  calyx  hardly  ribbed, 
pilose,  with  the  segments  setaceous  and  nearly  equal,  the 
two  upper  ones  joined  at  the  base,  much  shorter  than  the 
monopetalous  corolla;  seeds  ovate,  compressed;  flowers 
pale-yellow.  It  is  a  native  of  Egypt,  about  Alexandria. 
It  is  the  only  Trefoil  that  is  cultivated  in  £gypf»  where  it 
is  extensively  used  ss  fodder  for  cattle.  When  it  is  sown 
.  above  the  influence  of  the  waters  of  the  Nile,  it  is  watered 
b^  the  method  of  artiflcial  irrigation  employed  by  the 
Egyptians. 

T.  medium^  Meadow-Trefoil,  Marl-Clover,  or  Cow-grsas. 
The  heads  of  the  flower  are  lax,  subglobose,  solitary,  ter- 
minal ;  the  teeth  of  the  calyx  are  setaceous,  the  lower  one 
longer  than  the  rest,  about  equal  to  the  tube  of  the 
corolla;  stipules  lanceolate,  acununate;  leaflets  ellip- 
tical ;  stems  braached,  zigzag.  It  is  a  fireq/uent  plant  in 
the  pastures  of  Britain,  where  it  can  be  recognis^  by  its 
zigzag  stem,  from  which  circumstance  it  is  spmetmaes 
called  Zigzag  Trefoil.  This  plant  isAometimes  cultivated 
in  the  place  of  T.  jn-atense,  as  it  is  said  to  flourish  better 
on  cold  tenacious  soils,  as  well  as  som^  light  lands, 
although  its  produce  of  nutritive  matter  on  good  soils  is 
not,  according  to  Mr.  Sinclair,  more  than  half  as  much  as 
of  that  plant. 

T'  prat/sme^  Common  Purple  Trefoil,  or  Red  Clover. 
The  iUm  is  ascending ;  the  leaflets  are  oval  or  obgordate ; 
the  heaJds  of  flowers  are  dense  and  ovate ;  the  teeth  of  the 
calyx  are  setaceous,  the  lower  one  longer  than  the  rest ; 
stipules  ovate,  bristle-pointed.  This  plant  has  reddish- 
purple  flowers,  and  is  frequent  in  meadows  and  pastures, 
where  it  blooms  all  through  the  summer.  The  leaves  are 
usually  mai'ked  vith  i^  white  subsagittate  mark  in  the 
centre.  This  species  is  considered  on  the  whole  as  the 
best  ibr  cultivation  as  fodder*  aJthough  there  are  ciises  in 
which  other  species  are  preferred.    [Clover.] 

The  fourth  section  embraces  the  species  with  capitate 
flowetrs ;  the  heads  globose  imd  sessile,  or  pedunculate ; 
the  flowers  usually  become  deflexed  as  they  increase  in 
age ;  the  calyx  is  not  inflated.  • 

ST.  9wem,  White  Trefoil,  White  or  Dutch  Clover.  It 
lias  umbellate  fflobose  heads ;  legumes  with  four  seeds ; 
teeth  of  the  csoyx  unequal ;  the  leaflets  obcordate,  serru- 
late ;  the  stem  creeping.  This  plant  is  very  abundant  in 
the  meadows  and  pastures  of  Bntain,  and,  next  to  the  T, 
prateme^  is  valued  and  cultivated  most  of  any  of  the  clo- 
vers. According  to  the  soil  on  which  j^  is  grown,  and  the 
climate  to  which  it  is  exposed,  this  plant  assumes  great 
varieties;  and  a  number  of  these  have  been  named,  and 
some  have  been  elevated  to  the  rank  of  species.  This 
plant  is  said  to  be  the  Shamrock  of  Ireland,  and  is  worn 
by  the  Irish  as  the  badge  of  their  country.  The  original 
shamrock  does  not  appear  to  have  been  a  clover,  but  the 
Oxalis  acetosella,  which  has  also  leaves  with  three  divi- 
sions. Leaves  of  this  character  have,  from  a  very  remote 
period,  been  regarded  with  superstitious  reverence. 

•  The  holy  trefofl'«  charm  * 

was  supposed  to  be  very  *  noisome  to  witches,'  and  to  keep 
those  who  wore  it  from  tlie  influence  of  evil  spirits  of  aU 
kinds. 

The  T.  suffocatum  and  glomeratwn  are  British  species 
belonging  to  this  section. 

The  iifth  section  have  their  flowers  arranged  in  dense 
heads ;  the  under  lip  of  the  calyx  remains  unchanged, 
but  the  upper  one,  aifter  flowering,  becomes  inflated,  and 
i'oims  an  arch  over  tlie  legume.  It  includes  the  T.  subier- 
raneuni  B.nd /ragi/erum,  both  of  them  British  species: 
the  flrst  has  white  or  pale-red  flowers;  the  second  has 
rose-coloured  flowers,  and,  when  in  seed,  resembles  a  straw- 
berry. 

The  sixth  section  hBs  lar^e  flowers  ydih  coriaceous  per- 
manent petals,  of  a  red,  white,  or  yellow  colour.  To  this 
section  belongs  the  T.  alpinumt  which  is  a  small  plant 
with  large  purple  flowers.  It  inhabits  the  higher  Alps. 
The  rooits  have  a  sweet  taste,  very  closely  resembling  those 
of  liquorice*  for  which  they  are  often  substituted. 

The  last  section  have  their  flowers  disposed  in  an  ovate, 
pedunculate  head,  with  scarious  yellow  petals,  having  the 
vexillum  deflexed. 

T.  procumbenst  Yellow  Clover,  or  Hop  Tiefoil.  It  has 
heads  broadly  oval,  many-flowered,  dense,  standard  at 
length  deflexed,  fiurowed ;  leaves  stalked  ;  leaflets  obcor-  . 


date,  the  central  one  stalked.  It  is  frequent  in  dry  pas- 
tures and  on  the  bordera  of  fields.  The  heads  of  flowers 
very  much  resemble  the  hop,  hence  the  name.  This 
plant  is  frequently  cultivated  with  the  white  clover  for 
fodder. 

There  is  another  British  species  very  jaearly  roBemhling 
T,  procumbens,  the  T,  niiforme^  Lesser  Ydlow  TrefiS, 
from  which  ijt  may  be  distinguished  by  its  large,  dense, 
hop-like  flowers.  Cattle  are  veay  fond  of  the  smaller  yel- 
low trefoil,  but  its  produce  is  too  small  to  answer  for  cul- 
tivation as  fodder. 

Many  of  the  trefoils  may  be  introduced  into  the  garden : 
they  r^ire  httle  cajre,  ana  will  grow  tnalmost  any  garden 
soil.  Those  which  are  perennial  may  be  increased  by 
dividing  their  roots  and  planting  them  out  in  the  spring ; 
or  both  perennial  and  annual  lands  maybe  raised  from 
se.^d,  which  may  be  sown  in  an  open  border. 

(Don's  Miller,  vol.  ii. ;  Sinclair's  Hortua  Graminem  JVo^ 
bumensis;  Koch's  Flora  Gemumica ;  BumeWs  Outlines 
qf  Bota?iy ;  Hooker's  British  Flora.) 

TRIFO'RIUM,  a  term  of  uncertain  origin,  applied  to 
the  upper  galleries  formed  by  small  open  arches  above 
those  dividing  the  nave  from  the  side-aisles  of  a  church, 
and  beneath  the  clerestory  windows,  this  intermediate  jtier 
being  withm  the  sloping  roof  over  the  aisles.  While  they 
serve  to  economise  material,  and  to  relieve  the  larger  arches 
below  from  the  pressure  of  too  much  solid  wall,  they  ako 
serve  to  fill  up  what  would  else  be  a  blank  space  between 
the  clerestory  and  aisles,  and  that  in  such  manner  as  to 
produce  lightness,  variety,  and  contrast  of  effect.  These 
galleries,  which  in  this  country  axe  sometimes  called 
*  Nunneries,'  but  in  Germany  the  •  MSnnerohor,'  are  not 
confined  to  the  nave,  but  continued  in  the  transepts,  so  as 
to  afl'ord  a  passage  almost  entirely  round  the  upper  part  of 
tiie  building.  In  general  the  tnforium  is  very  shallow  or 
narrow,  and  the  arches  in  front  of  it  small  and  low ;  and  of 
these  last  there  are  two,  three,  or  even  six,  over  each  of 
tlie  larger  ai-ches  separating  the  nave  from  the  akles. 
There  are  however  very  great  differences  in  these  respects 
even  in  buildings  of  the  same  period  and  style.  In  some 
instances  the  triforium  is  very  lofty  and  open,  as  in  the 
Abbaye  aux  Hommes,  Caen,  and  in  the  choir  of  Bayeux 
Cathedral,  although  the  nave  of  the  same  edifice  oft'ers  an 
example  directly  the  reverse,  the  triforium  consisting  there 
of  a  range  of  y^ry  low  and  small  arches  *  while  the  olerea- 
toiY  windows  are  remarkably  large  and  lofty,  much  larger 
in  fact  than  the  pier-arches  between  the  nave  and  aisles. 
In  the  Norman  naves  of  some  of  our  cathedrals  the  trifo- 
rium arches  are  as  wide  and  nearly  as  hi^h  as  those  of  the 
aisles ;  and  the  triforium  itself  is  sq  spacious  as  to  form  an 
upper  aisle,  lighted,  like  the  lower  one,  with  windows. 
Norwich  is  an  example  of  this  kind,  sa  is  likewise  Peter- 
borough, except  that  in  the  latter  the  large  triforium 
arches  corresponding  with  those  below  are  subdivided  into 
two  lesser  ones  with  a  column  between  them.  At.  Glou- 
cester, on  the  contrary  (also  Norman),  the  trifonum 
arches  are  low  and  small,  being  divided  at  first  into  two, 
each  of  which  is  again  similarly  subdivided,  so  as  to  make 
four  openings  over  each  of  the  large  arches  below. 
In  the  nave  of  Wells  Cathedral  the  triforium  consists  of  an 
uninterrupted  range  of  small  arches  of  peculiar  character, 
in  which  the  openings  are  very  narrow  in  proportion  to 
the  solid  parts  or  moulded  piers  between  them.  There  is 
indeed  so  much  variety  of  djesign,  character,  and  combina- 
tion, as  regards  the  three  divisions  or  stories  of  pier-aiphes, 
triforium,  and  clerestory^  that  a  comparison  of  the  internal 
elevations  of  different  Gothic  edifices,  in  that  respect, 
would  Ibrm  a  highly  interesting  study. 

TRIGLO'CHIN  (rptyX^xiv,  three-pointed),  the  name  of  a 
genus  of  plants  belonging  to  the  natural  order  Juaeagi- 
naceae.  It  has  a  perianth,  with  six  concave  deciduous 
leaves,  tliree  outsiae  and  three  inside;  the  anthei*s  are 
seeeile,  lodged  in  the  leaves  of  the  perianth,  and  have  their 
backs  turned  towards  the  ovary;  the  capsules  are  from 
three  to  six  in  number,  are  1 -seeded,  and  united  by  a  longi- 
tudinal receptacle,  Irom  which  tliey  separate  at  the  base. 
The  genus  has  several  species :  they  are  inhabitants  of 
marshest  sides  of  rivers,  <htches,  and  wet  meadows.  Two 
only  of  the  species  inhabit  Europe,  and  these  are  found  in 
Great  Britain. 

r.  palustre,  the  Marsh  Arrow-grass,  has  a  3-celled  fruit, 
of  a  linear  form,  attenuated  towards  the  base.  When 
bruised,  the  leaves  give  out  a  fetid  smell.    In  d^  seasons 
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the  roots  frequently  become  nodulose,  presenting  something 
of  the  appearance  of  a  scorpion's  tail.  It  grows  in  damp 
marshy  places,  and  is  very  abundant  in  many  parts  of  this 
country. 

T,  maritimumt  Sea-side  Arrow-grass,  has  a  G-celled  ovate 
fruit.  It  is  a  much  larger  and  stouter  plant  than  the 
last,  and  is  always  found  growing  near  the  sea  or  in 
marshes  under  the  influence  of  salt-water.  It  is  a  native 
of  North  America  as  well  as  Europe.  This  plant  has  a 
salt  taste,  and  cattle  are*  said  to  eat  of  it  with  avidity. 

TRIGLYPH.    [Civil  Architkcturb,  p.  218.] 

TRIGONELLA  (from  rpi^  three,  and  o^via,  an  angle), 
the  name  of  a  genus  of  plants  belonging  to  the  curvem- 
bryose  division  and  to  the  papilionaceous  tribe  of  the 
natural  order  Leguminosse.  it  consists  of  strong  scented 
herbs  with  trifoliate  leaves;  the  calyx  is  5-parted  and 
S-toothed ;  the  keel  of  the  corolla  is  obtuse  ;  tne  stamens 
are  diadelphous ;  the  style  is  smooth ;  the  fruit  a  legume, 
unilocular,  compressed,  linear,  and  containing  six  or  more 
seeds.  The  known  species  of  this  genus  are  upwards  of 
thirty.  Only  five  of  them  are  European,  and  only  one  is 
found  in  Great  Britain. 

T.  FoBnum-GrcBcum^  the  common  Fenugreek,  has  the  stem 
erect,  simple :  the  leaflets  obovate,  slightly  toothed  ;  the 
stipules  lanceolate,  falcate,  entire ;  the  calyx  hairy ;  the 
teeth  awl-shaped,  of  the  length  of  the  tube ;  the  legume  is 
falcate,  many-seeded ;  the  seeds  lar^e,  ovate,  wrinkled  from 
dots;  radicle  of  cotyledons  prominent.  This  plant  is  a 
native  of  the  south  of  Europe;  Dr.  Sibthorp  found  it  in 
abundance  on  the  shores  of  Asia  Minor.  This  plant,  or 
one  of  the  genus,  was  known  to  the  Greeks  under  the  name 
4^vffapov,  and  to  the  Romans  as  Fcenum  Grsecum,  Greek  hay, 
and  tne  seed  was  held  in  great  esteem  as  a  medicine.  The 
scent  of  the  seeds  is  very  strong,  and  it  was  undoubtedly  this 
circumstance  that  recommended  them  to  notice  as  medici- 
nal agents.  The  peculiar  smell  of  the  seeds  is  given  to 
alcohol  in  which  they  are  digested ;  and  when  they  are 
boiled  in  water  they  yield  a  ropy  mucilaginous  decoction. 
The  strong  scent  is  probably  due  to  an  essential  oil  con- 
tained in  tiie  testa  of  the  seeds ;  whilst  the  mucilage  they 
yield  to  water  is  contained  in  the  albumen  of  the  seed. 
They  are  now  seldom  used  in  medicine,  and  when  they  are 
employed  it  is  only  as  an  external  remedy  in  the  form  of 
fomentation  or  poultice.  They  are  still  used  by  grooms 
and  farmers  as  a  medicine  for  horses.  In  some  parts  of  the 
south  of  Germany  this  plant  is  extensively  cultivated  as 
fodder  for  horses  and  sheep.  It  does  not  however  appear 
adapted  for  the  climate  of  Britain,  on  account  of  the  un- 
certainty of  the  weather.  Bischoff  says,  that  in  Egypt  a 
food  is  prepared  with  milk  and  fenugreek  seeds,  which 
has  the  property  of  making  corpulent ;  and  that  in  that 
country,  where  this  quali^  is  considered  a  beauty,  the 
ladies  are  in  the  habit  of  using  it  as  a  diet. 

T,  ornithopodioides,  the  Bi^'s-foot  Trefoil,  has  a  decum- 
bent stem;  the  leaflets  toothed  at  the  extremity,  the 
flowers  three  together;  the  legumes  naked,  twice  as 
Jong  as  the  calyx,  with  about  eight  seeds  in  each.  This  is 
the  Trifolium  omithopodioides  of  Linnaeus,  but  has  been 
placed  in  the  present  genus  by  De  Candolle  and  Lindley, 
although  perhaps  its  proper  position  is  in  neither  genus. 
It  is  found  in  Grreat  Britain,  in  dry  sandy  pastures,  but  not 
very  commonly. 

T.  elatior.  Tall  Fenugreek,  has  an  erect  stem ;  stipules 
lanceolate,  toothed ;  legumes  racemose,  pendulous,  linear, 
slightly  curved,  obtuse,  longer  than  the  leaves.  Dr.  Sib- 
thorp found  this  plant  in  Asia  Minor  and  the  isle  of 
Cyprus,  and  Sir  J.  E.  Smith  is  of  opinion  that  it  is  the 
XQrot  dypws  of  Dioscorides.  He  observes,  that  this  plant  is 
•  well  worth  the  notice  of  the  farmer,  for  experiment  at 
least,  on  account  of  its  luxuriant  growth,  and  the  qualities 
of  many  plants  to  which  it  is  related;  as  they  may 
possibly  be  found  in  great  perfection  in  this  species.* 

T,  esctUenia^  Esculent  Triffonella,  has  pedunculated 
racemes,  with  the  peduncle  longer  than  the  leaf;  the 
legumes  are  linear,  somewhat  curved,  crowded  together  and 
pedicillate.  This  plant  is  a  native  of  some  parts  of  the 
East  Indies,  where  its  legumes  are  eaten  by  the  natives  as 
food. 

None  of  the  species  are  remarkable  for  beauty,  and  con- 
sequently are  seldom  found  in  gardens.  When  it  is  desir- 
able to  cultivate  them,  seeds  of  the  annuals  may  be  sown 
in  open  borders  in  the  spring,  or  the  roots  of  the  peren- 
nial species  may  be  divided  and  planted  out. 


TRIGCNIA.  [Trigonid^.] 

TRIGCNIDiE,  a  family  of  conchiferous  mollusks,  the 
type  of  which  is  the  genus  Trigonia,  Brug. ;  and  which 
Lamarck,  who  makes  it  consist  of  that  genus  and  of  Cas- 
talia^  places  between  his  Arcacees  and  the  Naiades. 

Cuvier  arranges  the  genus  Trigonia  under  the  great 
genus  Arca^  linn.,  and  next  to  Nucula,  which  last  genus 
stands  at  the  end  of  Lamarck's  Arcacees, 

M.  de  Blainville  makes  Trigonia  the  last  eenus  of  his 
7th  family,  Camacea,  placing  it  next  to  Isocardium, 

M.  Rang  adopts  the  arrangement  of  Cuvier. 

Mr.  J.  E.  Gray  arranges  the  Trigoniadce^  consisting  of 
the  genus  Trigonia  only,  between  the  Afyc^/optAc  and  the 
Arcad€P,  under  his  third  order,  Goniopoda, 

Mr.  Swainson  places  Trigonia  at  the  end  o(  the  Arcad€e, 
next  to  the  genus  Bvssoarca. 

Brueui^e  established  this  genus  upon  a  fossil  shell,  hav- 
ing only  seen  the  hinge  of  one  of  tne  valves,  that  which 
has  two  teeth  only ;  and  Lamarck  observes  that  Bnigiiiere 
was  not  aware  that  the  left  valve  has  four  teeth  disposed  in 
pairs  for  the  reception  of  the  two  opposites.  Tlie  only 
recent  species  hitherto  known  was  first  brought  home  by 
P6ron  from  New  Holland. 

With  reference  to  Lamarck's  family  of  the  JViganSee, 
M.  Deshayes,  in  the  last  edition  of  the  Anitnaux  sans 
Vertebresy  remarks,  that  it  was  framed  before  the  animal  of 
Trigonia  was  known,  and  before  the  numerous  and  won- 
derful modifications  that  appear  in  the  different  species  of 
Unio  in  various  localities  had  been  detected.  If  those  ob- 
servations had  been  known  to  Lamarck,  he  would  doubt- 
less have  adhered  to  his  former  opinion,  which  led  him  to 
unite  the  genus  Trigonia  to  the  Arcacfys,  and  to  place 
Castalia  among  the  Naiades.  M.  Deshayes  goes  onto  ob- 
serve, that  to  this  first  opinion  of  Lamarck  we  are  forced 
now  to  return ;  to  seize  at  least  the  slight  shades  which 
separate  the  TVigonia  from  the  Nucults^  and  to  form  of  the 
first-named  genus  a  separate  family ;  for  the  Castaliis  have 
so  many  relations  with  the  Uniones^  that  it  is  impossible  to 
separate  the  former  from  the  latter.   [Naiades,  vol.  xvi., 

p-  ^1  ^ .    . 

Tn^nia. 

Creneric  Character, — Animal  having  the  mantle  open 
along  its  length;  no  posterior  tubes;  foot  powerful  and 
trenchant. 

Shell  ^h\i!ki  nacreous,  subtrigonal,  equi valve,  inequila- 
teral, the  umbones  rather  small  and  but  littie  recurved ; 
hinge  complex,  dissimilar,  the  right  valve  having  two 
great  oblong  teeth,  diverging  from  the  umbo,  strongly 
i^arrowed,  penetrating  into  two  excavations,  of  the  same 
form  and  equally  furrowed,  in  the  left;  ligament  extern^  ; 
muscular  impressions  not  united  by  a  pallial  impression. 
(Rang.) 

M.  Deshayes  remarks,  that  although  the  discoveiy  of  a 
living  species  of  Trigonia  by  P6ron  had  rendered  the  de- 
termination of  the  relative  position  of  the  genus  easier, 
doubts,  which  could  only  be  cleared  up  by  the  inspection 
of  the  animal,  still  remained.  M.  Quoy,  he  observes,  who 
had  the  good  fortune  to  find  the  animal,  has  figured  it  in 
the  Zoological  Atias  of  the  Astrolabe  (pi.  78),  and  has  thus 
enabled  zoologists  to  form  a  correct  judgment  with  respect 
to  this  curious  and  important  genus. 

The  animal  has  the  general  form  of  the  shell :  the  lobes 
of  its  mantle  are  disunited  for  about  three-fourths  of  their 
circumference.  The  mantie,  which  is  thickened  at  the 
edges,  presents  undulations  equal  in  number  to  those  of 
the  ribs  of  the  shell :  its  border  is  very  finely  ciliated.  The 
visceral  mass  is  not  considerable.  At  its  anterior  portion 
is  fixed  a  foot  of  very  singular  construction:  it  is  very 
much  elongated,  very  narrow,  and  curved  into  an  elbow- 
like form  in  the  middle,  like  that  of  the  Cardia  ;  but  it 
differs  essentially  from  the  foot  of  those  conchifers,  inas- 
much as  its  first  part,  that  which  attaches  itself  to  the  ab- 
dominal mass,  is  hollowed  below  into  a  large  triangular 
gutter  in  which  the  second  part  of  the  foot  can  be  received. 
This  second  part  is  not  rounded :  it  is  triangular,  an')  its 
lower  border,  as  in  the  Pectunculi  and  Nuculae^  can  dilate 
itself  into  a  disk,  on  \yhich  it  is  to  be  presumed  that  the 
animal  can  creep.  M.  Deshayes  proceeds  to  remark  that 
the  structure  of  the  foot  in  the  Tngoniee  leads  tc  the  sup- 

{>08ition  that  they  enjoy  two  sorts  of  locomotion,  ©ne  by 
eaping,  like  the  Cardia,  and  the  other  by  creeping  or 
ploughing  a  furrow  in  the  sand.  The  aperture  of  the 
mouth  is  small,  fUmished  with  a  rather  projecting  lip, 
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terminated  on  each  side  by  small  labial  palps  much  shorter 
than  those  in  the  Nuculce  and  Pectunctiti :  there  is  a  pair 
of  branchial  leaflets  on  each  side  of  the  body ;  but  M. 
Deshayes  acknowledges  that  he  knows  not  whether  thev  are 
formed  of  disunited  hlaments,  as  in  the  Nuculce^  the  ArccCy 
and  the  Pectunculi :  he  observes,  however,  that  although 
the  details  of  the  internal  organization  of  the  animal  are 
not  made  out,  enough  is  ascertained  for  determining  with 
sufficient  accuracy  the  place  of  the  genus  in  the  system. 
It  is,  he  adds,  evidently  near  the  Nucula; ;  and  the  only 
question  is,  whether  it  should  form  a  part  of  the  family  of 
the  Arcada?y  or  stand  by  itself  as  a  small  but  independent 
family  next  to  it. 

M.'  de  Blainville  divides  Trigonia  into  the  following 
sections : — 

A.  Trigonal  species. 

Example,  Trigonia  nodulosOt  fossil,  Courtagnon. 

B.  Suborbicular  or  Radiated  species. 
Example,  Trigonia  pectinata.  Lam.,  recent. 

*(j.  Species  with  a  subspiral  summit,  and  a  large 
striated  tooth  at  the  hinge.  (Genus  Opis,  De- 
france.) 

Example,   Trigonia  cardisso'ides,  fossil. 

Only  one  recent  species  is  known,  first  published  in  the 
Annates  du  Museum  under  the  name  of  Trigonia  marga- 
ritacea,  but  Lamarck  has  recorded  it  under  that  of  Trigonia 
peciinata. 

Description  of  Trigonia  margaritacea, — Shell  subor- 
biculate,  nacreous  within,  ribbed  externally  with  elevated 
verrucose  somewhat  sharp  ribs,  disposed  in  rays ;  margin 
plicated. 

Tliis  species,  which  has  only  been  found  in  the  seas  of 
New  Holland,  appears  to  be  of  moderate  size .  i^marck 
compares  its  external  appearance  to  that  of  a  pecten  with- 
out ears.  It  has  been  found  at  depths  ranging  from  six  to 
fourteen  fathoms,  on  sandy  mud. 


Trigonia  mazgaritacea* 

Fossil  Trigonidje. 

The  number  of  species  noted  in  the  tables  of  M.  Des- 
hayes is  one  recent  only ;  not  a  single  fossil  species  (ter- 
tiary) being  there  recorded. 

Mr.  G.  B.  Sowerby  remarks  that  by  far  the  greater 
number  of  the  species  of  this  genus  are  either  ribbed  on 
the  outside,  or  covered  with  tubercles  placed  in  regular  or 
interrupted  series ;  and  that  a  few  arc  only  slightly  grooved 
in  their  youne  state,  or  at  the  rounded  side.  He  observes 
that  the  fossil  species  are  numerous,  and  that  they  occur 
in  the  lias,  the  upper  and  lower  oolites,  and  throughout 
the  oolite  series  or  Phillips  and  Conybeare.  Several 
species,  he  adds,  occur  in  the  beds  of  green-sand.  Dr. 
Fitton  records  twenty-two  or  more  species  and  varieties 
(Strata  below  the  Chalk:  Table),  principally  from  the 
lower  green-sand.  Mr.  Sowerby  further  remarks,  that 
those  found  in  the  "Rsbury  beds  of  Portland  rock  fre- 
auently  have  the  ligament  remaining.  *  We  should,'  says 
tnat  conchologist,  'nave  been  much  disposed  to  doubt  the 
probability  of  any  species  occurring  in  strata  above  the 
green-sand,  if  Miss  Salisbury  had  not  shown  us  one  which 
she  dug  out  with  her  own  hands  at  Muddiford :  notwith- 
standing this  fact,  the  Trigonia  may  be  said  to  charac- 
terize the  beds  below  the  chalk  and  above  the  lias.' 

M.  Deshayes  is  of  opinion  that  Trigonia  cardissoideSy 
Lam.,  does  not  belong  to  Trigonia^  as  Lamarck  believed, 
nor  to  the  Cardita^  as  Mr.  Sowerby  thought ;  and  as  it  has 
not  the  exact  character  of  any  one  genus,  he  retains  the 
generic  distinction  established  for  tne  form  by  Defrance, 
under  the  name  of  Opis. 

TRIGONOCE'PHALUS.    [ViPERiDiK.] 

TRIGONOMETRICAL  COORDINATES.  These  coor- 
dinates have  lately  been  invented,  independently  of  each 
other,  by  Professor  Gudermann,  of  Cleves,  and  the  Rev. 
Chariep  Graves,  of  Trinity  College,  Dublin.     The  latter 


calls  them  spherical  coordinates^  o,  term  which  is  liable  to 
he  confounded  with  the  common  astronomical  coordinates 
described  in  Sphere.  This  remarkable  extenapn  leads  to 
a  system  of  algebraic  geometry  for  curves  on  a  sphere, 
singularly  resembling  in  its  results  the  common  system  in 
a  plane,  many  of  the  formulae  of  the  two  beine:  absolutely 
identical.  Vve  venture  to  predict  that  many  mfficulties  of 
common  algebra,  arising  from  the  entrance  of  the  con- 
sideration of  infinity,  will  find  easy  and  natural  explana- 
tions when  the  common  system  is  considered  to  be,  as  it 
really  is,  an  extreme  particular  case  of  this  more  general 
view. 

Y  Through  any  point  O  on  a 

Sphere,  let  arcs  OX  and  OY  be 
rawn,    which    represent     the 
axes  of  X  and  y.    Let  OX  and 
N/      /  OY  be  each  of  them  quadrants, 

p  and  through    any  point  P  let 

j^  arcs  YM,  XN  be  drawn.    Then 
the  trigonometrical  coordinates 
of  the  point  P  are  the  tangents 
of  OM  and  ON,  or  of  the  angles 
M  subtended  by  them  at  the  centre. 

These  tangents  are  called  x  and  y,  if  the  whole  system 
be  projected,  by  lines  drawn  from  the  centre  of  the  sphere, 
upon  the  tangent  plane  at  O,  then  OM*  and  ON  will  be 
projected  into  rectilinear  coordinates  to  the  projection  of 
P.  The  equation  of  a  great  circle  is  of  the  first  degree,  or 
of  the  form  aa:+^y+c=0,  and  an  equation  of  uie  nth 
degree  belongs  to  the  intersection  of  the  sphere  with  a 
cone  of  the  ntn  degree  whose  vertex  is  at  the  centre.  In 
the  polar  coordinates  OP  is  the  radius  of  the  point,  and  the 
anfffe  POM  its  angle.  This  system  of  polar  coordinates 
haa  been  previously  considered  by  Mr.  T.  S.  Davies 
{lYans.  /?.  S,  Edinb.y  vol.  xii.),  at  great  length,  and  with 
valuable  results.  Mr.  Graves  published  his  account  of  the 
trigonometrical  coordinates  in  the  appendix  to  his  •  Two 
Geometrical  Memoirs  on  the  General  Properties  of  Cones 
of  the  Second  Degree,'  &c.,  Dublin,  1841. 

Tlie  complete  algebra  [Negative,  &c.  Quantities] 
may  b^-i^asily  applied  to  this  system.  If,  in  fact,  the 
tangentof  OP  were  called  the  radius  vector,  instead  of  OP, 
and  denoted  by  r,  the  angle  POM  being  0,  we  should 
have,  for  rectangular  coordinates,  exactly  as  in  the  plane 
system, 

a;=r cos  0,  y  =s  r  sin  6,    a:+yV-l=^« 

TRIGONOMETRICAL  CURVES,  a  name  given  to 
curves  having  such  equations  as  y  =  sin  or,  y  =  cos  .r, 
y:=a  cos  X -{-o  cos  2a:,  &c.  To  construct  the  forms  of 
such  curves  from  the  knowledge  of  the  fundamental  pro- 
perties of  the  sine,  cosine,  &c.,  should  be  an  early  exercise 
of  the  student  in  trigonometry,  and  will  be  of  use  in  his 
subsequent  reading. 

TRIGONOMETRICAL  SERIES.  Infinite  series  which 
are  of  the  form  a  sinx  •{-  b  sin  2x  •{-  c  sinSx  •{-  &c.,  and 
a  cos  X  +  b  C03  2x  +  c  cos  3x  +  &c.,  are  of  important 
use  in  the  higher  parts  of  mathematics.  The  common 
mode  of  finding  their  equivalents,  when  a -\- bz  -[-  cz^ + , 
&c.,  admits  of  representation  in  a  finite  form,  is  very  easy. 
For  instance,  let  it  be  required  to  find  I  +  a  cos  ic  + 

a*   cos  2x  -f ,  &c.      Assume  2  cos  a?  =  r  +  jer"  ,  then 

2  cosnx  =  z  +  «"  ,  and  substitution  gives  for  the  whole 
series, 


2^a(z+z-i) 


2Cl-a;!r)"^  2(1  -  aaf-1)        2(  1  -  a(ar +  fl:-l)  +  a") 


which  is 


1  —  acosx 


1  —  2acos  a?+a« 

The  most  remarkable  property  of  these  series  is  that 
they  are  capable  of  representing  discontinuous  lines,  so 
that  an  arc  composed  of  arcs  or  different  curves  might 
have  every  one  ot  its  points  made  to  satisfy  an  equation  of 
either  of  the  preceding  forms.  The  whole  of  the  discon- 
tinuous undulation,  for  instance,  drawn  in  Acoustics  (p.  92) 
mi^ht  be  included  under  one  equation.  See  the  '  Differ- 
ential Calculus'  (Lib.  U.  K,\  p.  621.  In  the  higher  parts 
of  physics,  this  property  is  of  the  greatest  importance ;  and 
witnout  doubt  it  is  one  of  the  most  remarkable  in  the 
whole  range  of  analysis.  But  it  will  not  perhaps  appear 
so  singular  if  we  remember  that  every  curve  made  of  arcs 
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of  different  curves  can  have  a  continuous  curve,  repre- 
sented even  by  a  common  algebraical  equation,  drawn  as 
near  as  we  please  to  any  collection  of  its  arcs.  Lagrange 
showed  the  use  of  a  finite  trigonometrical  series  to  be  a 
very  easy  mode  of  actually  representing  the  ordinate  of 
this  approximate  curxe :  the  infinite  trigonometrical  series 
is  the  hmit  which  actually  attains,  algebraically  speaking, 
the  perfect  representation  of  that  to  which  a  finite  nun^ber 
of  terras  is  only  an  approximation. 

TRIGONOMETRICAL  SURVEY.  The  method  of 
conducting  ordinary  surveys  for  topographical  purposes 
having  be/en  ejtplained  under  another  head  [Surveying], 
we  shall  here  t^-eat  of  geodetical  measurements  in  reference 
only  to  general  geography  and  the  figure  6f  the  earth. 
We  propose  therSbre  tg  give  a  short  historical  notice  of 
the  principal  trigonometrical  surveys  which  have  been 
undertaken  in  different  parts  of  the  world  for  measuring 
terrestrial  degrees,  or  accurately  delineating  coneiderable 
portions  of  the  eaith's  surface ;  to  describe  the  general 
nature  and  objects  of  the  operations  to  be  performed  in 
carrying  on  such  siu^eys,  and  the  principles  upon  which 
the  computations  are  made  ;  and  to  state  the  dinaensions  of 
the  eartn,  considered  as  a  spheroid  of  revolution,  which 
have  been  deduced  from  the  comparison  of  those  measures 
of  meridional  arcs  which  appear  to  have  been  executed 
with  the  greatest  precision. 

Tlie  merit  of  prst  applying  trigonometry  to  geodetic 
operations  belongs  to  VVillebrord  Snell  [Snell],  who  in 
1617  undertook  a  survey  of  Holland,  for  the  double  pur- 
pose of  establishing  the  geographical  positions  of  the  prin- 
cipal citie*  in  that  country,  ana  measuring  a  degree  of  the 
terrestrial  meridian.  The  method  which  he  followed  was 
the  same  in  priaciple  as  that  which  would  be  adopted  at 
the  present  time.  Having  formed  a  series  of  tnangles 
extending  over  the  country,  he  observed  their  angles  with 
a  quadrant,  and  computed  their  sides  from  a  base  which 
was  carefully  measured  with  wooden  perches  on  the  ground. 
He  also  determined  the  direction  of  tae  meridian  at  Leyden, 
and  observed  its  inclination  to  a  side  of  one  of  his  triangles, 
and  thereby  obtained  the  bearings  of  the  different  angular 
points.  Lastly,  by  observij;ig  the  altitude  of  the  pole- 
stai-  with  a  five-feet  quadrant  at  Alkmaar,  Leyden,  and 
Bergen-op-zoom,  he  determined  the  amplitudes  of  two 
celestial  arcs ;  and  on  comparing  the  amplitudes  with  the 
terrestrial  distances  computed  from  the  triangles,  and 
reduced  to  the  direction  of  the  meridian,  he  concluded  the 
length  of  a  degi*ee  to  be  28,500  Rheinland  perches,  or  55,100 
French  toises,  equivalent  to  about  60}  English  miles.  The 
result  is  about  3  miles  too  small.  In  1621  Snell  measured 
a  new  base,  and  was  preparing  to  correct  some  errors  which 
he  had  detected  in  the  calculations,  when  his  labours  were 
cut  short  by  his  eariy  death.  Musschenbroek,  a  century 
afterwards,  re-observed  the  latitudes,  and  revised  the  calcu- 
lations, and  found  F=57,003  toises,  or  69  miles.  (Snellius, 
Eratosthenes  Batavus  de  Terr<o  ambitus  vera  quantifate, 
&c.,  Lugduni  Bat.,  1617 ;  Musschenbroek,  Dissertationes 
Physicte,  &c.,  lb.,  1729.) 

About  the  middle  of  the  same  century  Riccioli  and 
Grimaldi  undertook  to  measure  an  arc  of  a  great  circle  of 
the  eai'th  in  Lombardy.  Thiey  formed  a  chain  of  triangles 
between  Bologna  and  Modena,  observed  their  angles  with 
a  quadrant,  ami  computed  their  sides  from  a  base  measured 
on  Uie  road  leading  out  of  Bologna.  The  distance  between 
the  two  cities  was  found  to  be  20,439  paces.  Instead  of 
reducing  this  distance  to  the  meridian,  according  to  the 
method  of  Snell,  Riccioli  sought  to  determine  the  arc  of 
the  vertical  circle  in  the  heavens  intercepted  between  the 
zeniths  of  the  two  stations.  Tliis  determination,  which 
presumes  an  accurate  knowledge  of  the  latitudes  and  the 
declinations  of  the  stars,  could  not,  in  the  state  of  astro- 
nomy at  tiiat  time,  be  made  with  sufiBLcient  precision,  and 
accordingly  the  result  was  still  more  eiToneous  than  that  of 
Snell.  He  found  the  amplitude  of  the  celestial  arc  to  be 
19'  25",  whence  1°  =  63,159  paces  of  Bologna,  or  nearly 
74i  English  miles.  (Riccioli,  Geographies  el  Hydro- 
grwphice  Reformatce  Libri  XIL^  Etc.,  Bonnoniae,  1661.) 

Picard,  in  1669,  undertook  to  measure  the  meridional  arc 
between  Paris  and  Amicus.  This  operation  was  conducted 
with  far  greater  precision  than  any  previous  one  of  the 
same  kind,  and  the  result  had  a  memorable  application,  as 
it  fiuni^ed  Newton  with  a  sufficiently  accurate  knowledge 
of  the  earth's  diameter,  and  consequently  of  the  dimensions 
of  the  lunar  orbit,  to  enable  him  to  compute  the  force  of 


terrestrial  attraction  at  the  distance  of  the  moon,  and 
thereby  establish  the  law  of  gravitation.  The  angles  were 
measured  with  a  quadrant,  furnished  with  telescopes  having 
cross-wires  in  their  foci  (an  improvement  in  the  art  of  ob- 
serving then  newly  introduced),  and  the  sides  computed  from 
a  base  of  5663  toises.  The  latitudes  were  observed  with  a 
zenith  sector  at  Malvoiaine  (near  Paris),  at  Amiens,  and  at 
an  intermediate  poir'£,  so  that  two  comparisons  of  celestial 
and  terrestrial  arcs  were  obtained,  the  mean  of  which  gave 
r=r  57,060  toises,  equivalent  to  364,876  English  feet, 
or  about  69*1  miles.  This  is  a  very  near  ^)proximation  to 
the  true  length  of  the  degree  at  the  same  place,  as  it  is 
given  by  recent  and  more  exact  determinations,  but  it  pro- 
ceeded, m  part,  from  an  accidental  compensation  of  errors. 
(Picard,  H^ksure  de  la  Terre^  folio,  1671 ;  Digri  du  M^ridien 
enire  Paris  etdmi^nSypar M. Picard^ avectes Observations 
de  MM.  de  Maupertuis,  Clairaut,  Camus^  Le  Monti ier, 
8vo.,  1740.)  ^ 

Picard's  measurement  gave  rise  to  a  more  extensive 
operation, — the  prolongation  of  the  meridian  through  the 
whole  extent  of  the  French  territory,  and  the  construction 
of  a  geometrical  map  of  France.  The  tiiangulation  for 
this  purpose  was  begun  in  1683  by  Dominic  Cassini,  but 
after  a  few  angles  had  been  measured,  the  work  was 
suspended  till  1700>  when  it  was  resumed,  and  in  the  fol- 
lowing year  the  triangles  were  extended  to  the  Pyrenees. 
The  northern  part,  from  Paris  to  Dunkirk,  wjas  completed 
by  James  Cassini,  in  1718.  Cassini  adopted  Picard*8 
base,  but  two  bases  of  verification  were  measured  near 
the  extremities  of  the  arc.  A  veiy  unexpected  result 
was  deduced  from  this  ope}*ation.  On  comparing  the 
celestial  arc  with  the  measured  distance  between  the 
parallels  of  Paris  and  Collioure  (the  southern  extremity), 
the  length  of  tlie  degree  was  found  to  be  57,097  toises, 
while  the  arc  between  Paris  and  Duiiirk  gaye  V*  =  56,956 
toises.  From  this  it  appeared  that  the  degrees  of  the 
meridian  become  shorter  as  the  latitude  increases — a  con- 
sequence directly  opposed  to  the  tlieory  of  attxaction. 
(Cassini,  TraiiS  de  &  Grandeur  et  de  ta  Figure  de  la 
Terre,  Paris,  1720 ;  Amsterdam,  1723.) 

The  discussions  to  which  this  result  gave  rise  in  the 
Academy  of  Sciences  were  the  immediate  cause  of  the  two 
celebrated  expeditions  to  Peru  and  Lapland,  which  a  few 
years  later  were  undertaken  under  the  auspices  of  the 
French  government)  for  the  purpose  of  definitively  settling 
the  question  of  the  compression  of  the  earth.  In  1735 
Bouguer,  La  Condamine,  and  Godin,  members  of  the 
Academy,  set  sail  fovPeni,  where  they  were  joined  by  two 
Spanish  officers,  Juan  and  UUoa.  From  the  unfavourable 
nature  of  the  countiy,  the  defective  state  of  their  instru- 
ments, and  other  causes,  this  party  encountered  very  great 
difficulties,  and  several  years  elapsed  before,  they  were 
enabled  to  complete  their  object.  An  arc  was  at  length 
measured  oq  the  plain  of  Quito,  between  the  parallels  of 
^  31"  N.  and  3°  4'  32"  S.  lat.  A  primary  base  of  C274 
toises  was  measured  by  Bouguer  and  Godin  separately ; 
and  a  base  of  veri^cation  at  the  southern  extremity  of 
5259  toises  was  found  to  differ  less  than  a  toise  from  the 
length  computed  from  the  fii-st  base  through  the  series  of 
triangles.  The  measuring-rods  were  of  deal,  20  feet  in 
length,  and  compared  daily  with  an  iron  toise,  wliich  from 
this  application  has  been  called  the  toise  of  Peru,  and  be- 
come celebrated  in  the  history  of  geodesy,  being  in  fact  tiie 
standard  to  which  all  the  degrees  measured  on  the  Con- 
tinent have  been  ultimately  referred,  and  in  terms  of  which 
the  greater  number  of  them  have  been  expressed.  Tlie 
angles  were  measured  with  quadrants  of  2^  feet  radius,  and 
reduced  to  the  horizon  by  calculation ;  in  some  instances  the 
difference  of  altitude  of  two  signals  observed  from  the  same 
station  exceeded  a  mile.  The  latitudes  at  the  extremities 
were  observed  simultaneously  with  zenith  sectors.  Three 
different  results  were  computed.  Bouguer  found  the 
length  of  the  degree,  reduced  to  the  sea-level,  to  be  56,753 
toises  at  the  temperature  of  13?  of  R^aumui^s  sc^Je  (fiH"* 
Fahrenheit) ;  -Condamine  found  56,749  toises,  and  the 
Spanish  officers  56,768  toises.  (Bouguer,  La  Figure  de  lu 
Terrey  <J^.,  1749  ;  Condamine,  Mesure  des  Trois  Premiers 
Degris  du  MMdien  dans  V Hemisphere  Australe^  17S1 ; 
Juan  and  Ulloo,  Voyage  Historique  de  PAmirique  miri- 
dionaky  1752.) 

While  Bouguer  and  his  associates  were  carrying  on  their 
operations  in  Peru,  an  arc  of  the  meridian  was  measured 
near  the  polar  circle  by  Maupertuis,  Clairaut,  Camus,  Le- 
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monnier,  and  Outluer.  This  party  reached  Tomea.  at  the 
extremity  of  the  Gulf  of  Bothnia,  in  17^6,  and  established 
a  chain  of  triangles  along  the  line  of  the  river  stretch- 
ing northward  to  the  parallel  of  66^  48'  22"  N.  lat.  A 
base  was  measured  on  the  frozen  surface  of  the  river.  The 
latitudes  were  observed  with  a  zenith  sector  by  Graham. 
The  amplitude  was  found  to  be  57'  29"-6,  and  thfe  terres- 
trial distance  between  the  parallels  55,023  toises ;  whence 
1"  =  57,422  toises,  exceeding  Picard's  degree  by  362  toises. 
This  result  (which  however  is  now  supposed  to  err  con- 
siderably in  excess)  put  an  end  to  all  doubts  respecting  the 
decrease  of  the  mendional  degrees  on  going  from  the 
equator,  and  the  consequent  compression  of  the  earth  at 
the  poles.  (Maupertuis,  La  Figure  de  la  Terre  diter- 
min^e  par  les  Observations  au  Cercle  Polaire,  1738.) 

Soon  after  the  retiun  of  Maupertuis  and  his  party  from 
the  polar  circle,  an  important  survey  was  undertalcen  in 
France  by  Cassini  de  Thury  and  Lacaille,  for  the  purpose 
of  verifying  the  former  measure  of  the  meridian  and  laying 
the  foundation  of  an  accurate  map  of  the  kingdom.  Six 
new  bases  were  measured,  each  twice;  that  near  Paris  five 
times.  The  angles  were  observed  with  a  two-feet  quad- 
rant, and  were  reduced  to  the  horizon  and  centre  of  the 
station.  The  latitudes  were  observed  at  the  extremities 
and  three  intermediate  stations ;  and  the  length  of  the 
degree  deduced  from  each  of  the  four  arcs.  The  results 
aie  not  now  important,  as  the  same  arc  has  since  been 
measured  with  still  greater  precision  by  Mechain  and 
Delambre.  In  the  couitse  of  the  operation  the  length  of  a 
degree  of  longitude  was  also  determined.  The  terrestrial 
arc  extended  across  the  mouth  of  the  Rhone  froni  Cetti  in 
Languedoc  to  Mont  St.  Victoire  in  Provence ;  and  the  dif^ 
ference  of  longitude  was  found  by  exploding  gunpowder  in 
the  open  air  at  an  intermediate  station,  and  noting  the 
difference  of  the  apjparent  tinies  at  which  the  flash  was 
seen  at  both  extremities.  (X<j  Meridienne  de  rObserva- 
toire  Royal  de  Paris  Veriflee,  ^'C.,  1744.) 

In  1751  Boscovich  and  Le  Maire  began  a  survey  of  the 
Papal  States,  and  in  the  course  of  the  operation  determined 
the  meridional  distance  between  the  parallels  of  Rome  and 
Rimini.  The  sides  of  the  triangles  were  computed 
from  a  base  measured  on  the  seashore  near  the  latter 
place,  which  consisted  of  two  parts  making  an  angle  of 
170°  52'  15^.  Another  base  was  measured  on  the  Via 
Appia,  near  Rome.  The  angles  were  observed  with  a 
quadrant  of  3  feet,  and  the  latitudes  with  a  sector  of  9  feet. 
The  result  gave  1°  =  56,979  toises  t  but  it  has  been  shown 
to  be  affected  with  errors  of  considerable  magnitude* 
(Boscovich,  De  Liiierarid  Expeditione  per  Pontificam 
Diiionem  ad  dimentiendos  duos  Meridiani  Gradus,  <5^., 
Romae,  1755 ;  De  Zach,  Correspondance  Astronomique, 
vol.  vi.) 

Lacaille,  in  1752,  measured  an  arc  of  meridian  at  the 
Cape  of  Good  Hope.  T^ie  two  extremities  were  connected 
by  two  large  triangles',  whose  common  side  was  deduced 
hj  means  of  two  small  triangles  from  a  base  of  646725 
toises  (7*8  miles),  situated  near  the  middle  of  the  arc.  The 
amplitude  (1°  13'  17"-33)  was  determined  with  a  zenith 
sector  of  six  feet,  and  the  angles  were  measured  with  a  3*feet 
quadrant.  The  final  resiUt  gave  V  =r  57,037  toises,  o? 
364,728  English  feet,  which  is.nearly  equal  to  the  degrees 
measiu-ed  in  France,  lO**  farther  from  the  equator.  (La- 
caille, Mmoires  de  PAcad,  Royale  des  Sciences  for  1751 ; 
Fundamenta  Astronomies.,  1759.) 

Qn  account  of  the  anomalous  result  of  this  measure,  in- 
dicating a  dissimilarity  of  figure  in  the  northern  and 
southern  hemispheres,  doubts  have  frequently  been  enter* 
tained  of  its  accuracy ;  but  as  Mr.  Maclear  is  at  present 
engaged  in  the  verification  and  extension  of  the  arc,  the 
question  is  now  on  the  eve  of  being  set  at  rest.  The  cor- 
rectness of  the  astronomical  amplitude  has  in  fact  already 
been  most  satisfactorily  establisiied ;  forty  stars  were  oo- 
served  by  Mr.  Maclear  with  Bradley's  zenith  sector  at  both 
extremities^  and  the  difFerei[^e  between  the  resulting  am- 
plitude and  that  found  by  Lacaille  was  less  than  0".21. 
{Monthly  Notices  of  the  Royal  Astron.  Society,  April, 
18400 

Beccaria,  between  1762  and  1764,  measured  an  arc  of 
the  meridian  in  Lombcudy.  The  instruments  and  methods 
used  were  similar  to  those  of  Boscovich.  The  amplitude 
was  V  7'  47"7»  and  the  length  6f  the  degree  found  equal 
to  57,468  toises.  Tliis  result  greatly  exceeds  that  which 
other  measurers  gave  reason  to  expect ;  and  the  cause  has 


been  ascribed  to  the  disturbance  of  the  plumb-line  of  the 
sector  by  the  ittractton  of  the  mourrtkin  masses  on  which 
the  aTc  abutted  at  botti  extremities-  (Beccaria,  Gradus 
Taurinensis,  &c.,  1774.)  This  arc  was  re-measured  by  Plana 
and  Carlini  in  1822,  who  found  the  amplitude  to  bfe 
r  7'  31''-07,  and  the  degree  equal  to  57,625  toises,  a  result 
still  more  at  variance  with  other  determinations. 

Two  Surveys,  executed  by  Liesganig  in  Austria  and 
Hungary,  between  1762  and  1769,  have  been  usually  cilM 
in  the  history  of  geodetic  measures,  but  are  now  kno\vn  id 
be  deserving  of  no  credit.  The  Austrian  operation  coni- 
prehended  nearly  three  degrees  of  the  meridmn  of  Vienna, 
from  Bnmn  in  Moravia,  to  Varasdin  in  Ooatia ;  and  since 
the  beginning  of  the  present  century  the  triangles  have 
been  remeasured  in  the  course  of  a  general  trigonometrical 
surveV  of  the  Austrian  states.  For  some  distance  from 
Bmnn,  Lies^anig's  results  agree  with  the  recent  ones  ;  but 
in  the  last  triangles  (in  consequence,  it  is  supposed,  of  mis- 
taking a  signal)  the  errors  in  the  length  of  the  sides  are 
from  1066  to  2509  toises ;  while  that  m  the  length  of  the 
meridional  arc  amounts  to  4533  toises.  Baron  Zach,  whc 
examined  the  manuscripts  of  Liesganig,  affirms  that  both 
the  astronomical  and  geodetifeal  obsei-vations  were  not  only 
faulty  and  ill  calculated,  but  designedly  altered  to  produce 
a  better  agreement.  (Liesganig,  Dimensio  graduum  Me^ 
ridiani  Viennensis  et  Hun^arici,  Viennse,  mO ;  Be  Zach, 
Correspondance  Astrbnomique,  vol.  vii.) 

The  first  geodetic  siirrey  executed  in  England  was  un- 
dertaken wifli  the  immediate  object  of  est3>lishing  a  tri- 
gonometrical connection  between  the  observatories  of 
Paris  and  Qreenwich,  in  order  to  determine  the  diiference 
of  longitufte.  A  memoir  on  the  subject,  drawn  up  by 
Caasirii  de  Thury,  was  in  1783  presented  by  the  Frencn 
amoassador  to  tKe  king,  who  placed  fUnds  at  the  disposal 
of  the  Royal  Society  for  providing  the  requisite  apparatus. 
In  order  to  accomplish  tne  proposed  object,  it  was  neces- 
sary to  connect  tne  Observatory  of  Greenwich  with  the 
fVehch  arc  of  meridian,  by  cariying  a  series  of  triangles 
from  Greenwich  to  Dunkirk.  This  was  undertaken  by 
General  Roy,  who  began  his  opeMions  by  measuring  a 
base  of  27,404  feet  On  Hounslow  Heith  in  the  summer  of 
1784..  For  the  fneasiuement  of  the  angles  a  large  and  ex- 
auisltely  divided  theodolite,  having  a  fiorfzohtal  circle  of 
tnree  feet  in  diameter,  and  carrying  telescopes  of  36  inched 
focal  length — an  instrumertt  far  superior  to  any  that  had 
ever  been  feraployed  ih  geodetical  obsenations — was  con- 
structed by  Ramsden.  in  the  summer  of  17^,  the  trian- 
gulation  Vvas  begun  by  General  Roy,  assisted  by  Mr.  Dalby; 
and  before  the  end  of  the  year  it  was  catrried  to  the  eastern 
coast  of  Kent,  and  connected  with  a  series  of  triangles  oxt 
the  opposite  coast,  which  had  been  extended  from  Dunkirk 
to  Calais  and  Boulogne,  by  Cassini,  Mechain,  and  Lcgendre. 
Throughout  the  whole  of  this  survey  the  practical  opera- 
tions were  Conducted  with  a  degree  of  accuracy  and  pre- 
cision, of  which,  till  that  time,  there  had  been  no  example. 
Tlie  methods  of  calculations  wfere  however  less  excellent ; 
the  sum  of  the  three  observed  angles  of  each  triangle  wai 
made  equal  to  180*  by  an  arbitraay  correction,  and  the  sidci 
computed  by  plane  tngonometry.  By  reason  of  the  small  ex- 
tent of  country  surveyed,  the  neglect  of  the  earth's  curvature 
did  not  lead  to  any  serious  error,  but  such  a  method  of  pto^ 
ceeding  would  be  inadmissible  at  the  present  day.  A  base  of 
verification  of  28,535  feet  was  measured  on  Romney  Marsh 
with  a  steel  chain,  and  the  difference  between  the  mea- 
sured length  and  the  length  computed  from  the  Hounslow 
Heath  base  through  the  series  of  triangles  was  found  to  be 
only  about  28  inches.  So  near  an  agreement  might  afford 
a  satisfactory  proof  of  the  general  accuracy  of  the  work, 
but  this  has  since  been  submitted  to  a  more  decisive  test. 
In  1821  and  some  of  the  following  years,  the  angles  were 
remeasured  by  Colonel  Colby  and  Captain  Kater  w4th  the 
same  excellent  instrument,  and  the  triangles  calculated 
with  reference  to  the  sphericity  of  the  earth.  On  compar- 
ing the  results  with  those  of  Gfeneral  Roy,  the  greatest  dif- 
ference was  found  to  be  in  the  distance  between  the  signals 
at  Dover  and  Calais,  and  this  amounted  only  to  12J  feet, 
the  whole  distance  being  137,472  feet.  (Roy,  PhiL  Trans, 
1790;  Trigonometrical  SuH)ey  of  England  and  Wales, 
vol.  1 ;  Kater,  PhiL  Traris.,  1828.) 

The  resolution  adopted  by  the  French  Convention  in 
1791  to  establish  a  decimal  system  of  weights  and  measforea 
of  which  the  unit  should  be  an  aliquot  psfft  of  the  quadrant 
of  the  meridian,  gave  rise  to  a  remeasurement  of  the  meri- 
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dian  of  Paris  irom  Dunkirk  to  Barcelona.  In  the  conduct 
of  this  survey,  the  most  important  in  reference  to  the  figure 
of  the  earth  that  has  yet  been  executed,  the  French  as- 
tronomers introduced  numerous  important  improvements 
both  into  the  theory  and  practice  of  ^odesy.  The  north- 
em  part,  from  Dunkirk  to  Rhodez,  including  about  two- 
thirds  of  the  whole,  was  assigned  to  Delambre,  and  the 
southern,  from  Rhodez  to  Barcelona,  to  Mechain.  Two 
bases  were  measured  near  the  extremities.;  one  at 
Melun,  the  other  near  Perpignan,  by  a  method  which 
will  be  described  farther  on.  All  the  angles,  geodetical 
and  astronomical,  were  measured  with  repeating  circles, 
and  the  observations  were  examined  ana  compared  by 
special  commissioners,  who  fixed  the  mean  values  to  be 
used,  and  directed  the  calculations.  The  azimuths  and 
latitudes  were  determined  at  five  stations,  Dunkirk,  Paris, 
Evaux,  Carcassonne,  and  Montjouy,  so  that  the  whole  was 
divided  into  four  jpartial  arcs,  the  lengths  and  amplitudes  of 
which  are  given  m  the  table  at  the  end  of  this  article-  No 
doubt  can  be  entertained  of  the  excellence  of  the  geode- 
tical part  of  this  celebrated  operation,  but  the  latitudes 
have  been  considered  hable  to  some  uncertainty,  owing  to 
the  feeble  power  of  the  telescope  and  other  causes  depend- 
ing on  the  nature  of  the  instruments  with  which  the  obser- 
vations were  made.  [Repeating  Circle.]  In  fact,  when 
Mechain  had  occasion  to  determine  the  latitude  at  Barce- 
lona, which  is  only  about  a  mile  distant  from  Montjouy,  he 
found  a  discordance  between  the  results  at  these  two  places 
amounting  to  3",  and  all  his  efforts  to  reconcile  or  explain 
the  inconsistency  were  fruitless. 

From  the  results  of  this  operation,  compared  with  the 
degree  measured  in  Peru,  the  dimensions  and  ellipticity  of 
the  earth  were  deduced,  and  the  mitre  determined.  The 
earth  was  assumed  to  be  a  spheroid  of  revolution ;  the  de- 
duced ellipticity  was  I  -f-334 ;  and  the  tnHre^  or  ten-milUonth 
part  of  the  quadrant  of  the  meridian,  at  the  temperature  of 
freezing  water,  was  fixed  at  443,296  lines  of  the  toise  of 
Peru,  the  normal  temperature  of  the  iron  toise  being  13** 
of  Reaumur,  or  61**  Vcf  of  Fahrenheit.  {Base  du  Systhme 
Mctrique  Ddcimale,  3  vols.  4to.,  Paris,  1805,  1807,  1810.) 

The  prolongation  of  the  meridian  through  Spain,  which 
formed  a  part  of  the  original  project,  was  interrupted  by 
the  death  of  Mechun,  but  was  subsequently  effected 
(1807-1809)  b]^  Biot  and  Arago.  By  means  of  a  very  large 
triangle,  one  side  of  which  exceeded  100  miles,  they  con- 
nected tJie  island  of  Iviza  with  the  coast  of  Valentia ;  and 
another  triangle  carried  the  arc  to  Formentera,  a  small 
island  still  farther  to  the  south.  The  amnlitude  was  thus 
increased  to  upwards  of  12}  degrees.  (Biot  and  Arago, 
Eecuetl  d* Observations  Geodesiques,  ^.,  1821.) 

It  is  a  circumstance  deserving  of  notice,  that  notwith- 
standing the  parade  of  a  commission  and  the  extraordinary 
precautions  taken  to  ensure  accuracy  in  the  computations,  a 
serious  error  was  committed  with  respect  to  this  arc,  which 
was  only  recently  detected  by  Puissant.  It  appears  that, 
through  inadvertence  or  the  misapprehension  of  a  formula, 
the  distance  between  the  parallels  of  Montjouy  and  Mola 
^the  station  on  Formentera)  was  computed  without  apply- 
ing the  proper  correction  for  the  convergence  of  meridians. 
The  distance  originally  given  by  the  commissioners  was 
153605*77  toises ;  but  the  distance  ^hen  the  computation 
is  correctly  made  is  153673*61  toises'^essel,  Astronomische 
Nachriehteny  No.  438),  the  differefafce  being  67*84  toises. 
In  consequence  of  this  correction,  arid  of  the  introduction 
of  some  other  arcs  since  measured  into  the  data  for  deter- 
mining the  fi^e  of  tlie  earth,  the  length  of  the  auadrant 
of  the  meridian  expressed  in  terms  of  the  legal  metres 
according  to  the  best  determination  which  can  at  present 
be  made  of  the  dimensions  of  the  earth,  is  10,000,855*76 
metres;  in  other  words,  the  legal  metre  would  require  to 
be  lengthened  by  about  the  -00,000,856th  part  of  itself  in 
order  to  agree  with  the  ideal  metre^  a  ten-millionth  part  of 
the  quadrant  of  the  elliptic  meridian.  This  circumstance 
may  serve  to  show  the  futility  of  any  proposal  to  restore 
a  lost  standard  from  its  assigned  relation  to  the  magnitude 
of  the  earth.  The  French  metre  is  in  fact  nothing  more 
than  an  arbitrary  part  of  the  toise  of  Peru,  in  terms  of  which 
the  bases  were  measured  and  the  meridian  computed. 

The  arc  which  was  measured  by  Maupertuis  and  his 
associates  in  Lapland  in  1736,  was  remeasured  by  Svan- 
ber^  in  1801-1803,  and  extended  in  both  directions  so  as 
to  increase  the  amplitude  about  40".  A  new  base  was 
measured  with  iron  bars  which  were  compared  with  a 


standard  metre  in  Paris.  The  terrestrial  angles,  as  well  as 
the  latitudes  and  azimuths,  were  measured  with  repeating^ 
circles,  and  the  methods  of  observing  and  computing  the 
results  the  same  generally  as  those  of  Delambre.  All  the 
details  of  the  operation  appear  to  have  been  executed  with 
great  skill  and  ability :  but  by  reason  of  the  inadequate- 
ness  of  the  instrument,  the  latitudes  are  not  supposed  to 
be  very  certainly  determined;  and  there  is  some  doubt 
with  respect  to  the  temperature  at  which  the  measurine- 
rods  were  compared  with  the  standard  metre.  The  result 
gave  1**  =  57,196  toises,  which  agrees  much  better  than 
that  of  Maupertuis  with  other  determinations.  (Svanberg, 
Exposition  des  OpSrations  faites  en  Lapponiepour  la  De- 
termination (Tun  Arc  du  MSridien^  ^.,  Stockholm,  1805.) 
A  trigonometrical  survey  of  Holland  was  executed  under 
the  direction  of  General  Krayenhoff,  from  1801  to  1809, 
which  may  be  regarded  as  a  continuation  of  the  general 
survey  of  France,  No  base  was  measured,  but  the  dis- 
tances were  computed  from  a  side  of  one  ojf  Delambre's 
adjacent  triangles.  The  angles  were  measured  with  re- 
peating circles,  and  Delambre's  methods  adopted  through- 
out. As  a  verification,  some  distances  were  deduced  from 
two  different  series  of  triangles,  and  the  greatest  discord- 
ances were  found  to  amount  only  to  one  metre  in  9123. 
{PrScis  Historique  des  Operations  GSodesiques  et  Astrono- 
miques  faites  en  Hollande  pour  servir  debase  d  la  Tbpo- 

fraphie  de  cet  Stat ;  Exicutees  par  le  Lieutenant-Giniral 
rayenhoff^  <J^.,  A  la  Haye,  1815.) 
A  general  survey  of  the  British  Islands,  under  the  direc- 
tion, of  the  master-general  of  the  Ordnance,  was  begun  in 
1791,  and  has  been  continued  to  the  present  time.  The 
first  conductors  of  this  national  undertaking  were  Colonel 
Williams  and  Captain  (afterwards  General)  Mudge,  of  the 
Royal  Engineers,  and  Mr.  Dalby,  who  had  previously 
assisted  General  Roy.  They  began  their  operations  by  re- 
measuring  Greneral  Roy's  base  on  Hounslow  Heath  with 
two  steel  chains  of  100  feet  in  lengtfi,  which  had  been 
very  carefully  prepared  by  Ramsden.  The  result  was 
stated  to  differ  from  General  Roy's  only  by  2|  inches ;  but 
it  has  been  remarked  {Ency.  Brit.y  Art. '  Tngonomctrical 
Survey ')  that  the  two  results  were  given  in  terms  of  dif- 
ferent scales,  and  that,  when  reduced  to  the  same  standard, 
the  real  difference  was  one  foot,  at  least  if  reliance  is  placed 
on  the  comparison  of  the  standards  by  Captain  Kater.  For 
the  measure  of  the  angles  a  new  theodolite  by  Ramsden,  of 
three  feet  in  diameter^  (originally  intended  for  the  East 
India  Company),  was  purchased  by  the  Board  of  Ordnance. 
No  general  plan  of  operation  appears  to  have  been  fol- 
lowed with  respect  to  the  triangulation,  which  was  first 
carried  along  the  southern  coast  westward  for  the  purpose 
of  determining  the  geographical  positions  of  the  principal 
headlands  and  harbours,  and  has  gradually  been  extended 
over  the  whole  kingdom.  Four  other  bases,  besides  that 
on  Hounslow  Heath,  were  measured  in  England,  namely, 
on  Salisbury  Plain ;  King's  Sedgmoor,  in  Somersetshire ; 
Misterton  Carr,  in  Lincolnshire;  and  Rhuddlan  Marsh, 
near  St.  Asaph.  For  the  determination  of  the  geographi- 
cal positions  the  direction  of  the  meridian  was  determined 
at  five  intermediate  places  between  Dover  and  Land  s 
End,  viz.  Beachy  Head,  in  Sussex ;  Dunnose,  in  the  Isle 
of  Wight;  Black  Down,  in  Dorsetshire;  and  St.  Agnes* 
Beacon,  in  Cornwall.  In  1801  and  1802  the  arc  of 'the 
meridian  extending  from  Dunnose  to  Clifton  in  Yorkshire 
was  determined  by  Mudge.  The  two  places  were  con- 
nected by  a  chain  of  twenty-two  triangles,  by  which  the 
terrestrial  distance  was  computed  from  the  bases  on 
Hounslow  Heath  and  Misterton  Carr ;  and  their  astrono- 
mical latitudes  were  determined  by  a  zenith  sector  by 
Ramsden,  caiTving  an  eight-feet  telescope.  The  latitude 
was  likewise  observed  at  Arbury  Hill,  near  the  middle  of 
the  arc.  By  means  of  this  intermediate  observation  and 
the  intersections  of  the  arc  by  the  parallels  of  the  Green- 
wich Observatory  and  the  dufee  of  Marlborough's  Observa- 
tory at  Blenheim,  the  whole  was  divided  into  four  partial 
arcs,  the  lengths  and  amj^litudes  of  which  will  be  given  in 
the  table  at  the  end  of  this  article.  In  1806  the  meridian 
was  extended  to  a  station  on  Burleigh  Moor,  in  Yorkshire, 
rather  more  than  a  degree  to  the  north  of  Clifton.  With 
the  view  of  fixing  a  s^e  of  longitudes  for  the  great  map 
of  England,  an  arc  of  a  parallel  circle  was  determined  by 
means  of  reciprocal  observations  of  azimuth  at  Dunnose 
and  Beachy  Head,  and  the  geodetical  distance  concluded 
from  the  triangulation.    The  result  gave  the  length  of  a 
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dei^ree  of  longitude  on  the  parallel  of  Duimose,  \ix* 
50''  37'  7",  equal  to  232,914  feet,  which  is  longer  by  about 
748  feet  than  the  degree  on  the  spheroid  deduced  from 
the  best  determined  arcs  of  meridian.  But  this  method  of 
determining  the  difference  of  longitude  is  liable  to  some 
uncertainty,  as  the  result  is  considerably  effected  by  small 
errors  in  the  determination  of  the  azimuths.  It  is  now 
known  that  all  the  longitudes  on  the  southern  coast  given 
in  the  survey  are  erroneous  to  the  extent  of  several  seconds. 
QPhiL  Trans.y  from  1795  to  1803 ;  Trigmometrical  Sur- 
veyof  England  and  Wales,  1799—1811.) 

The  last'cited  work  brings  down  the  history  of  the  survey 
to  1811,  and  from  that  time  to  the  present  no  authorised 
or  authentic  account  of  the  subsequent  operations  has 
been  published.  Were  it  not  indeed  for  uie  admirable 
map  which  are  from  time  to  time  issued  from  the 
Ordnance  map-office,  it  might  be  inferred  that  the  sur- 
vey had  been  discontinued  during  the  last  thirty  years. 
The  operation  has  however  never  been  lost  sight  of,  and  is 
at  present  in  active  progress.  For  some  years  after  the 
last  published  account,  the  triangulation  was  carried  on  in 
Scotland  both  along  the  eastern  and  western  coasts.  About 
1818  the  survey  of  Ireland  was  begun.  A  base  was  mesr 
surcd  on  the  banks  of  Lough  Foyle,  near  Londonderry, 
with  an  apparatus  (which  will  be  described  farther  on) 
differing  from  any  which  had  previously  been  used,  and 
with  precautions  to  ensui'e  accuracy  which  probably  have 
never  been  surpassed.  Depending  on  this  base,  a  net- 
work of  triangles  wa3  established  over  the  whole  of  Ire- 
land, and  the  angles  measured  partly  with  the  great  theo- 
dolite of  Ramsden,  and  partly  with  a  new  instrument  of  the 
same  kind,  of  two  feet  in  diameter,  constructed  by  Trough- 
ton  and  Simms.  By  means  of  some  large  triangles  stretch- 
ing across  the  channel,  the  Irish  triangles  were  connected 
at  several  points  with  those  formerly  observed  in  Wales 
and  the  west  of  Scotland ;  so  that  these  last,  which  were 
computed  from  bases  measured  with  the  steel  chain,  may 
be,  and  no  doubt  have  been,  also  determined  in  terms  of 
the  new  base.  It  may  be  presumed  that  the  sides  of  the 
triangles — ^not  only  in  Ireland,  but  in  Scotland  also — will 
be  computed  irom  the  Irish  base,  about  the  accuracy  of 
which  tliere  can  be  no  question.  With  the  exception  of 
one  or  two  counties,  the  topography  of  Ireland  has  been 
completed ;  and  we  are  informed  that  the  angles  of  the 
different  chains  of  primary  triangles  extending  over  the 
whole  of  Scotland  and  the  adjacent  islands  have  now  also 
been  observed.  Astronomers  look  forward  with  much  in- 
terest to  the  completion  and  publication  of  the  details  of 
this  great  national  undertaking,  the  experience  and  well- 
known  ability  of  the  distinguished  officer  to  whom  the 
direction  of  tne  survey  has  so  long  been  confided  giving 
assurance  that  it  will  be  in  every  respect  worthy  of  the  age 
and  the  country.* 

A  trigonometrical  survey  of  India  was  begun  by  Colonel 
Lambton  in  1791,  which  has  been  continued,  since  his 
death  in  1823,  under  the  direction  of  Colonel  Everest.  It 
was  originally  undertaken  for  the  purpose  of  connecting  the 
coasts  of  Coromandel  and  Malabar,  and  of  determining  the 
latitudes  and  longitudes  of  the  principal  places  in  the  penin- 
sula ;  and  although  it  has  of  course  been  carried  on  chiefly 
for  the  purposes  of  general  geography,  it  has  afforded  an 
important  contribution  to  our  knowledge  of  the  earth's 
figure  by  two  arcs  of  meridian,  one  of  them  the  longest 
which  has  been  measured  in  any  country.  The  first  was  in 
the  neighbourhood  of  Madras,  and  its  amplitude  only  1^  35^ 
The  second  begins  at  PunnsB,  near  Cape  Comorin,  lat. 
8°  9^  32^' ;  was  continued  up  to  the  middle  of  the  peninsula 
toDaumergidda,lat.  IS*'  3f  16",  by  Colonel  Lambton;  and 
has  been  extended  to  KuUianpoor,  lat.  24°  .7'  11 '8"  by 
Colonel  Everest.  In  connection  with  these  arcs  six  bases 
were  measured  by  Colonel  Lambton,  and  two  by  Colonel 
Everest.  The  methods  of  proceeding  were  in  almost  all 
respects  the  same  as  in  the  Ordnance  survey  of  England. 
The  bases  were  measured  witli  a  steel  chain  of  100  feet. 

*  Since  thk  article  was  in  type,  a  volume  of  the  Ordnance  survey  has 
aviN^ami  under  the  title  of  '  Astronomical  ObserTations  made  with  Ramsden's 
scnith  sector,  together  with  a  Cataloi^e  of  the  Stars  which  have  been  observed, 
and  tlie  aaplitudes  of  the  celestial  arcs  deduced  from  the  Observations  at  the 
different  stations.'  The  stations  are  Dunnose,  Dunkirk  (in  France),  Green- 
wich, Arbury  HllU  Delamere,  Clifton  Beacon,  Burleigh  Moor,  Kellie  I^w  in 
Fifeshire,  Cowhythe  Hill  in  Banflahire,  and  Eilta,  the  easternmost  of  the  Zet- 
land islands.  Tlie  amplitude  of  the  meridional  arc  between  the  paraUels  of 
Dtinnose  and  Balta  is  10^  7'  65".28.  Colonel  Cor)y  staU's  in  the  vroface.  that 
the  terrestrial  observations  requisite  to  enable  him  to  omplete  ud  publish 
*he  geodetieal  distances  connected  with  the  ..stroDomical  results  «ia  now  in  so 
advauced  a  state  that  tlie  printing  of  them  wiU  shortly  N  commonned. 
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The  horizontal  angles  were  observed  with  a  theodolite  of 
three  feet  diameter  by  Cary,  and  the  latitudes  with  a 
5-feet  zenith  sector  by  Rainsden.  It  is  not  easy  to  form  a 
correct  opinion  of  the  degree  of  confidence  to  which  the 
results  of  these  operations  are  entitled.  Judging  from  the 
statements  of  Colonel  Everest,  we  are  disposed  to  regard 
them  as  considerably  inferior,  in  respect  of  probable  accu- 
racy, to  those  obtained  in  the  early  part  of  the  Ordnance 
survey,  and  assuredly  not  to  be  put  in  comparison  with 
those  of  the  recent  surveys  in  Ii-eland,  and  in  France  and 
Germany.  It  appears  that  on  one  occasion  the  great  theo- 
dolite received  an  accidental  blow  by  which  the  limb  was 
completely  distorted,  and  though  the  injury  was  so  suc- 
cessfully repaired  by  Colonel  Lambton  that  the  difference 
of  arcs  of  90**,  taken  on  any  part  of  the  limb,  was  found  not 
to  exceed  26",  more  than  usual  caution  must  have  been 
necessary  in  the  subsequent  use  of  the  instiiiment.  Prior 
to  the  measurement  of  one  of  the  bases  it  was  found  that 
the  joints  o'f  the  steel  chainfe  were  thickly  covered  with 
rust,  in  clearing  away  which  the  length  could  scarcely  fail 
to  be  altered.  In  the  actual  measurement  the  measuring- 
chain  was  not  supported  on  coifers,  or  stretched  by  a  con- 
stant weight :  it  was  laid  on  the  gi-ound  and  stretched  by 
a  hand-capstan.  These  circumstances  give  reason  to  pre- 
sume no  high  degree  of  precision.  With  respect  to  results, 
the  meridional  distance  Detween  Daumergioda  and  Takal 
K'hera,  deduced  from  the  Beder  base  (measured  by  Colonel 
Lambton),  was  1,105,618  feet,  and  the  same  distance 
deduced  from  the  Takal  K'hera  base  (measured  by  Colonel 
Everest)  was  1,105,381  feet,  the  difference  being  237 
■feet ;  and  when  the  former  base  was  computed  from  the 
latter,  through  the  series  of  triangles,  the  differences 
between  the  computed  result  and  the  actual  measure  was 
found  to  be  7872  inches.  Discordances  of  such  amount 
are  incompatible  with  the  extreme  precision  now  aimed  at 
in  geodetieal  operations,  but  great  allowance  must  be  made 
for  the  difficulties  arising  from  the  cUmate,  the  nature  of 
the  country,  and  other  unfavourable  circumstances ;  and 
indeed  it  would  scarcely  be  possible  to  appreciate  too  highly 
the  ability,  energy,  and  devotion  displayed  ^ipthby  Colonel 
Lambton  and  Colonel  Everest  in  the  conduct  of  this  im- 
portant survey.  It  is  satisfactory  to  be  able  to  add  that  the 
recent  operations  appear  to  have  been  carried  on  in  a  manner 
which  will  place  the  results  beyond  suspicion.  In  1834-35 
a  new  base  was  measured  by  Colonel  Everest  at  Dhei-a 
Dun,  in  the  Doab  territory,  with  a  compensating  apparatus 
similar  to  that  used  by  Colonel  Colby  in  Ireland.  Tlie 
length  was  nearly  7i  miles.  It  was  measured  twice,  and  tlie 
difference  between  the  two  results  amounted  only  to  2*4 
inches.  (Lambton,  Asiatic  Researches,  vols,  viii.,  x.,  xii., 
xiii. ;  Phil,  Trans,,  1818 ;  Everest,  Account  of  tlie  Measure- 
ment of  an  Arc  of  the  Meridian  between  the  parallels  of 
18=  3'  and  24°  7',  &c.,  1830 ;  Id.,  Monthly  Notices  of 
the  Roy,  Astron,  Society,  June,  1839.) 

Since  the  last  genei-al  peace  trigonometrical  surveys 
have  been  carried  on  in  all  the  principal  countries  of 
Europe — ^England,  France,  Italy,  Austria,  Bavaria,  Den- 
mark, Prussia,  and  Russia.  It  would  be  foreign  to  our 
purpose  to  describe  the  details  of  tliese  operations,  even  if 
the  materials  for  doing  so  were  at  our  command  ;  but  we 
shall  briefly  notice  those  which  have  a  scientific  interest, 
by  reason  of  the  data  they  afford  for  determining  the  figure 
of  the  earth. 

Of  the  surveys  now  alluded  to,  one  which  was  carried  across 
the  Alps  in  1821  and  some  of  the  following  years,  is  remarka- 
ble by  reason  of  the  difficulties  the  countiy  presented.  The 
special  object  was  to  conniect  two  series  of  triangles,  which 
had  formerly  been  measured  along  the  mean  parallel  of 
45%  on  opposite  sides  of  the  Alps ;  one  extending  from 
Fiume  in  lUyria  to  Turin,  and  the  other  stretching  across 
France  from  Cordouan  (near  Bordeaux)  to  the  frontier 
of  Savoy.  This  ojjeration  was  undertaken  jointly  by  the 
Austrian  and  Sardinian  governments,  and  executed  by 
parties  of  engineer  officers  of  both  countries,  who  acted 
independently  of  each  other,  so  .that  all  the  angles  were 
measured  twice  with  different  instruments.  Combined  with 
the  previous  surveys,  it  gave  the  length  of  an  arc  of  the 
mean  parallel  extending  tlirough  nearly  13'*  of  longitude. 
By  means  of  instantaneous  fire-signals  (explosions  of  gun- 
powder) observed  at  the  extreme  and  five  intermediate  sta- 
tions, six  independent  comparisons  of  the  astronomical  and 
geodetieal  arcs  were  obtained,  but  the  results  did  not  pre- 
sent a  satisfactory  agreement.     The  whole  length  waa 
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3,316,970  English  feet,  on  the  pwrallel  ot46\4a^  12"  ;  and 
the  amplitude  was  12^  &&  3-8",  whence  1"  of  longitude 
on  that  parallel  contains  255,459  feet.  The  lengfth  of  the 
degree  of  the  same  parallel,  on  the  spheroid  which  coire- 
sponds  to  the  measured  arcs  of  meridian,  is  255^07  feet, 
the  difference  being  only  62  feet.  In  connection  with  this 
operation  the  remeasorement  of  Beccaria's  arc,  to  wWch  we 
have  already  alluded,  was  executed  by  Plana  and  Carlini* 
(Op6rationi  Oeodisigue$  et  Astronomup^  pour  la  Memre 
(Pun  Are  du  Parallel  Moyen,  Milan,  1825, 2nd  vol.,  1827 ; 
Connausance  de$  Terns,  1829.) 

Two  arcs  of  meridian  hare  been  recently  measured  m 
Hanorer  and  Denmark,  which,  though  of  oomparatiycly 
small  extent,  are  very  valuable  by  reason  of  the  skilftil 
manner  in  which  the  operations  were  conducted,  and  the 
great  probable  accuracy  of  the  results.  The  first  was 
obtained  by  connecting  the  two  observatories  of  Qottingen 
and  Altona,  which  are  situated  nearly  in  the  same  meri- 
dian, by  means  of  a  chain  of  triangles  proceeding  from  a 
base  wnich  was  measured  by  Gauss  in  1820.  ftom  the 
same  base  another  chain  of  triangles  was  carried  through 
Denmark,  by  means  of  which  tne  geodetical  distance 
between  the  parallels  of  Lauenburg  (in  Hanover)  and 
Lysabbel  (in  the  island  of  Alsen)  was  computed.  The 
celestial  arc  was  determined  by  Schumacher  with  Brad- 
ley's zenith  sector,  sent  from  the  observatory  at  Greenwich 
for  the  purpose.  (Gauss,  Besiimmung  des  Breifensunter- 
•chiedes  zmschen  den  Stemwarten  von  Gottingen  und 
Altona,  Stc, ;  Bessel,  Astron.  Nachrichten,  No.  333.) 

An  extensive  trigonometrical  operation  has  been  carried 
on  in  Russia  for  a  series  of  years,  and  an  arc,  exceeding  8** 
in  amplitude,  been  measured  on  the  meridian  of  Dorpat, 
26*  43'45" to  the  east  of  Greenwich.  We  have  the  details 
with  respect  only  to  the  portion  of  the  arc  comprehended 
between  Jacobstadt  (on  the  Diina)  and  Hochland  (in  the 
Gulf  of  Rnland),  which  was  measured  by  Struve  between 
1821  and  1831.  For  observing  the  angles,  Reiehenbach's 
universal  inshtment^  having  a  horizontal  circle  of  14 
inches  diameter,  was  used ;  and  the  ampHtude  was  deter- 
mined with  a  transit-instrument  moving  in  the  prime  ver- 
tical. [LoNomjDB  AWD  Latitudb.]  The  arc  was  neariy 
bisected  by  the  observatory  of  Dorpat.  (Struve,  Beschrei- 
bung  der  Breitengradmeseung  tn  den  Ostieeprovtnzen 
Ruselande^  &c.,  Dc^pat,  1831.)  This  arc  has  since  been 
extended  by  General  von  Tenner  southwards  to  Bclin,  and 
as  the  latitude  was  observed  both  at  that  place  and  at  Ne- 
mesch  (between  Belin  and  Jacobstadt),  two  independeift 
aras  have  in  fact  been  added  to  the  two  measured  by 
Struve.    (Bessel,  Astronomuche  Nachrichten^  No.  333.) 

The  last  survey  we  shall  mention  is  one  which  was  exe- 
cuted by  Beasel,  m  Prussia,  between  1831  and  1836.  The 
immediate  object  of  this  undertaking  was  to  connect  the 
Russian  triang^lation  with  a  chain  of  triangles  which  had 
been  measured  in  the  western  part  of  Prussia,  extending 
through  Hesse,  Thuringia,  and  Brandenburg  to  Silesia,  and 
connecting  the  Dutch  (and  thereby  also  the  French  and 
tfinglish)  trianffles  with  those  of  Bavaria  and  Austria.  In 
this  operationBessel  included  the  measure  of  an  arc  of  the 
meridian  of  Konigsber^.  A  base  of  935  toises  was  mea- 
sured with  great  precision.  The  angles  were  observed 
with  a  tiieodoUte  of  15  inches  diameter,  and  the  latitudes 
at  the  two  extremities  (Truntz  and  Memel)  determined,  as 
in  Struve's  method,  with  a  transit-instrument  adjusted  in 
the  prime  vertical.  The  details  are  given  by  Bessel  in  a 
work  which  should  be  in  the  hands  of  every  one  concerned 
witti  geodetical  operations  of  the  highest  order.  (Bessel, 
Oradmeesung  in  Ost-Preussen  und  ihre  Verbindung  mit 
Preuseiechen  undRusmschen  Dreiecksketten,  Berlin,  1838.) 

By  means  of  the  different  surveys  to  which  we  have  now 
alluded,  the  greater  part  of  Europe  has  been  covered  with 
chains  of  triangles,  whereby  not  only  the  geographical 
positions  of  all  Sxe  principal  places  and.  remarkable  objects 
have  been  determined  by  actual  measurement,  but  all  the 
measured  arcs  of  meridians  and  parallels,  and  all  the  prin- 
cipal observatories,  have  been  tngonometricaUy  connected 
with  each  other.    The  comparison  of  the  astronomical  and 

geodetical  positions  of  so  many  connected  points  is,  per- 
ap,  even  Detter  calculated  to  lead  to  an  accurate  know- 
ledge of  the  local  configuration  of  this  quarter  of  the  globe 
than  the  measurement  of  isolated  decrees. 

We  proceed  now  to  give  a  general  view  of  the  methods 
of  concWfeting  a  trigonometrical  survey  and  computing  the 
results  of  the  observations. 


Meaeurement  qf  the  2to«e.— The  foundation  of  every  tri- 
gonometrical survey  is  the  measurement  of  a  ground-line, 
or  base,  m  terms  of  which  all  the  distances  are  to  be  com- 
puted. This  is  an  operation  which  is  attended  with  con- 
siderable difficulty,  and  requires  to  be  executed  with  the 
most  minute  prediion ;  for  any  error  with  which  the  result 
may  be  affected  is  multiplied  in  the  sidea  of  the  triangles 
in  the  ratio  of  their  lencth  to  the  length  of  the  base ;  and 
all  other  distances  oon^uded  from  the  survey  are  affected 
in  the  same  prejiortion.  An  error  in  the  baiie  amounting 
only  to  an  inch  m  the  mile  Would  vitiate  the  dieterminatioo 
of  the  earth's  diameter  to  the  extent  of  110  yards. 

The  general  method  of  proceeding  may  be  thus  de- 
scribed : — ^A  piece  of  ground  must  be  selected  as  free  from 
obstructions  and  as  n^y  level  as  possible.  D&e  terminal 
points  must  be  defined  by  permanent  marks ;  for  example, 
bv  a  fine  dot,  or  the  intersection  of  two  straight  lines,  on  a 
plate  of  metal,  secnrely  fixed  in  the  ground.  In  order  to 
trace  the  line  of  the  base,  a  transit-instrument  is  adjusted 
over  one  of  Uie  terminal  points,  and  directed  to  a  flag-staff 
or  other  signal  erected  at  the  other,  by  which  means  the 
observer  is  enabled  to  direct  an  assistant  to  plant  pickets 
in  the  ground,  all  ranging  in  the  same  vertical  plane. 
The  measuring  apparatus  may  be  constructed  and  applied 
in  various  ways,  but  in  all  cases  the  following  conditions 
must  be  observed : — 1,  The  successive  measurin^-4t)ds  (or 
chains)  must  be  arranged  accurately  in  the  vertical  plane 
passing  through  the  terminal  points  of  the  base ;  2,  the 
temperature  of  the  rods  must  be  observed  at  the  time  they 
are  applied,  and  their  rate  of  expansion  determined  by 
direct  experiment,  in  order  that  the  apparent  lengths  may 
be  reduced  to  the  length  at  a  given  temperature ;  3,  they 
must  be  supported  in  such  a  manner  as  to  have  no  ten- 
dency to  flexure ;  and  4,  each  rod,  when  adjusted  in  the 
hne  of  the  base,  must  be  exactly  horiaontal,  or  its  inclina- 
tion exactly  determined  by  levels,  in  order  that  the  corre- 
sponding horisontal  distance  may  be  computed. 

Previously  to  General  Roy's  measitfe  of  the  base  on 
Hounslow  Heath,  the  measuring  apparatus  used  in  all 
similar  operations  (with  the  exception  of  one  of  the  bases 
measured  by  Lacaille  and  Cessini  in  France)  consisted  of 
deal  rods,  usually  about  20  feet  in  length ;  but  deal  rods, 
however  well  seasoned,  are  found  to  be  consid«MU>ly  affected 
by  the  hygrometricai  state  of  the  air,  and  liable  to  sudden 
and  irregular  eximnsions  and  contractions,  Uie  effects  of 
which  cannot  be  accurately  estimated,  even  when  they  are 
compiu'ed  from  time  to  time  with  a  standard  metidlic  bar. 
For  this  reason  €reneral  Roy,  after  he  had  measured  the 
base  with  deal  rods,  measured  it  a  second  time  with  hollow 
glass  tubes.  The  tubes  were  20  feet  in  length  and  about 
an  inch  in  diameter,  and  the  extremities  were  defined  by 
metal  buttons,  ground  perfectly  flat,  and  perpendicular  to 
the  axis  of  the  tube.  At  one  end  this  apparatus  was  fixed 
to  the  tube ;  at  the  other  it  was  attached  to  a  sort  of  pis- 
ton, or  slider,  capable  of  being  pushed  up  a  certain  way 
within  the  tube  a^nst  a  slender  spring.  A  ^ne  line 
marked  on  the  slider,  and  another  on  the  glass  tu^,  were 
so  adjusted,  that  when  the  slider  was  pushed  up  until  the 
lines  came  into  coincidence  (which  was  observed  through 
the  glass),  the  distance  between  the  flat  ends  of  the  metal 
buttons  was  exactly  20  feet  at  the  temperature  of  62?  Fah- 
renheit. In  making  the  contacts,  the  flat  end  of  one  rod 
was  pressed  by  a  screw  apparatus  agiunst  the  moveable  end 
of  the  other,  until  the  coincidence  of  the  lines  took  place ; 
so  that  a  constant  pressure  was  applied  equal  to  the  tension 
of  the  spring.  When  the  Ordnance  survey  was  begun,  thia 
base  was  again  measured  with  a  ffteel  chain,  made  by^ 
Ramsden,  of  100  feet  in  leneth,  and  consisdngof  40  Hnks, 
terminated  by  a  brass  kaxiSe  at  each  end.  When  in  use 
the  chain  was  supported  on  wooden  coffers,  raised  on 
trestles,  and  stretched  with  a  weight  of  fifty-six  pounds. 
The  extremities  were  defined  by  marks  on  the  brass 
handles;  and  in  order  to  brinj^  the  marks  sneceasively 
to  the  same  point  on  the  l>fise-line  the  followins^  contriv- 
ance was  adopted : — a  brass  scale,  firmly  seeurea  to  a  post 
driven  into  the  ground,  but  not  connected  with  the  chain 
or  its  supports,  was  placed  contiguous  to  the  preceding 
end,  A,  and  adjusted  by  means  oi  a  screw  apparatus,  so 
that  a  division  on  the  scale  coincided  exaet^  with  the 
mark  on  the  handle.  The  chain  was  then  carried  forward 
one  length ;  and  when  again  placed  on  the  coffers,  was 
drawn  back  against  the  stretchiiig-weight,  until  the  mark 
on  the  handle  at  the  following  end,  S^  coincided  with  a 
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di^sion  of  the  bcale  which  had  remained  llxed  in  its  place. 
In  this  manner  the  marks  on  A  and  B  either  oocupied  the 
same  point  on  the  line  of  the  hase,  or  the  distance  between 
them  was  known  in  terms  of  the  scale.  The  same  method 
was  followed  in  measuring  several  other  bases  in  England 
in  the  course  of  the  survey,  the  chain  bemp  compared 
before  and  after  each  operation  with  another  similar  chain 
which  was  kept  for  this  purpose.  The  advantage  of  the 
chain  depends  solely  on  its  great  lengtii,  by  reason  of 
which  the  number  of  coincidences  (in  maJdng  which  the 
chief  difficulty  consists)  is  considerably  reduced ;  but  this 
advantage  is  probably  more  than  counterbalanced  by  its 
liability  to  alteration  fW>m  wearing  or  corroding  at  the 
joints,  and  the  insufficient  security  afibrded  that,  notwith- 
standing the  stretching,  all  its  points  are  in  the  same 
straight  line.  The  use  of  the  chain  has  been  confined  to 
the  English  and  Indian  surveys,  and  is  now  abandoned  in 
both. 

The  apparatus  used  bv  Delambre  and  Mechain  in  mea- 
suring the  two  bases  in  France,  on  which  the  length  of  the 
meridian  depends,  was  constructed  as  follows: — ^The 
measuring-rod  was  a  thin  bar  of  platinum,  two  toises 
in  length,  half  an  inch  In  breadA,  and  two  lines  in 
thickness.  This  was  covered  by  another  bar  of  copper, 
somewhat  shorter,  the  two  being  firmly  connected  by 
screws  at  one  end,  but  firee  at  every  other  point,  so  that  the 
expansions  and  contractions  of  each  were  not  affected  by 
the  other.  The  relative  expansions  were  thus  indicated 
by  the  distance  between  the  free  extremities  of  the  two 
bars ;  for  measuring  which  a  finely  divided  scale  was  cut 
on  a  part  of  the  platinum  bar,  ana  a  vernier  attached  to 
the  extremity  of  the  copper  bar.  The  relative  expansion 
gave  the  means  of  computing  the  absolute,  expansion  of 
the  platinum  bar  at  the  time  of  the  measurement.  Four 
of  these  compound  bars  were  used  together ;  and  when  all 
were  at^Qustea  in  the  line  of  the  base,  and  the  requisite  ob- 
servations made  and  recorded,  the  last  was  carried  forward 
and  placed  first,  the  others  being  left  in  their  i))aces.  The 
ends  were  not  brought  into  contact ;  a  small  interval  was 
left  between  each  and  the  next,  which  was  measured  by  a 
slider,  or  small  scale  of  platinum,  attached  to  that  end  of  the 
platinum-bar  which  was  not  covered  by  the  copper  bar. 
For  the  measure  of  the  Hanoverian  base  Gauss  employed 
three  bars  of  hammered  iron,  two  toises  in  length,  and 
about  an  inch  and  a  half  in  breadth  and  thickness,  enclosed 
in  boxes  so  as  to  leave  only  the  ends  projecting,  and  sup- 
ported by  counterpoises  to  prevent  nexure.  The  ends 
were  covered  ^h  steel  plates,  one  fiat  and  the  other 
spherical ;  and  when  the  bars  were  placed  in  the  line  of 
tne  base,  a  small  interval  was  left  between  the  flat  end  of 
one  bar  and  the  spherical  end  of  the  preceding  one,  which 
was  measured  by  dropping  into  it  a  thin  wedge.  Struve 
also  employed  iron  bars  in  measuring  the  Russia  base.  In 
this  case  however  the  ends  of  the  bars  were  broup^ht  into 
contact,  and  the  contacts  made  on  a  principle  similar  to 
that  which  had  been  adopted  by  C^enui  Roy  in  using  the 
glass  rods.  But  the  apparatus  which  formea  the  moveable 
extremity  of  Struve's  rod  consisted  of  a  bent  lever  which 
turned  on  an  axis  passing  through  the  bar,  near  its  extremity, 
the  motion  of  the  short  arm  of  the  lever  being  in  the  direc- 
tion of  the  length  of  the  bar.  The  short  arm  terminated  in 
a  hemisphere  which  projected  a  little  beyond  the  end  of 
the  bar ;  and  in  making  the  contacts,  the  flat  and  fixed 
end  of  the  next  bar  was  pressed  against  the  hemisphere, 
until  an  index  on  the  extremity  of  the  long  arm  of  the 
lever  stood  at  the  middle  of  a  scale  connected  with  the 
bar,  in  which  position  the  distance  between  the  plane  in 
which  the  bar  tefminated  at  one  end,  and  the  apex  of  the 
hemisphere  at  the  other  end,  was  exactly  two  toises  at  the 
normal  temperature.  A  steel  spring  acting  on  the  long 
arm  of  the  lever  regulated  the  degree  of  pressure  applied 
in  making  the  contacts. 

In  measuring  the  Prussia  base  Bessel  used  four  compound 
bars  constructed  on  the  same  principle  as  those  of  De- 
lambre. The  apparatus,  which  is  simple  and  ingenious, 
will  be  readily  understood  fi^m  the  annexed  figure,  in 
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which  the  two  ends  are  shown,    i  t'  is  a  bar  of  iron  two 


toises  in  ien^h,  an  inch  broad,  and  a  quaiter  of  an  inch 
thick,  sr  y  IS  a  bar  of  sine  of  the  same  thickness  and  half 
the  breadth.  The  two  bars  are  firmly  connected  by  screws 
and  soldering  at  the  end  a  t.  The  zinc  bar  z  z'  terminates 
in  two  knife-ed^es  of  steel,  the  ed^es  being  horisontaJ.  ft  k' 
is  a  part  of  the  iron  bar,  terminating  in  knife-edges,  which 
are  placed  vertically,  or  at  right  angles  to  the  former. 
The  length  of  the  measuring  bar,  or  two  toises  at  the 
normal  temperature,  is  defined  by  the  knife-edges  at  9  and 
k' ;  while  tne  interval  between  xf  and  k  varies  with  the 
temperature,  and  indicates  the  relative  expansion,  from 
which  tiie  absolute  expansion  of  the  iron  bar  becomes 
known.  This  interval  was  measured  by  inserting  a  thin 
glass  wedge  between  the  knife-edges  \  and  when  the  bars 
were  placed  in  the  line  of  the  base,  the  interval  between  the 
knife-edge  k'  of  one  bar  and  z  of  the  adjacent  one  was  mea- 
sured in  the  same  manner.  By  means  of  fine  divisions  on 
the  parallel  sides  of  the  glass  wedges  an  interval  in  the 
direction  of  the  base  so  small  as  the  12,000th  part  of  an 
inch  was  made  visible. 

For  the  measurement  of  the  Irish  base  an  apparatus  was 
employed  by  Colonel  Colby  in  which  the  expansion  of  the 
measuring-^ods  was  compensated  in  such  a  manner  that  no 
reduction  was  required  on  account  of  variations  of  tempe- 
rature. The  pnnciple  of  this  very  ingenious  apparatus 
will  be  understood  mm  the  follovring  desoription : — A  B  is 
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a  brass  bar,  10  feet  in  length.  C  D  a  bar  of  iron,  firmly 
connected  with  the  former  at  the  middle  E.  Two  steel 
tongues  A  P,  B  Q  are  connected  with  the  extremities  of 
the  bars  by  double  conical  joints  which  allow  sufficient 
play  to  the  tongues  to  prevent  interference  with  the  free 
expansions  of  the  bars.  At  a  certain  normal  temperature 
the  steel  tongues  are  perpendicular  to  the  direction  of  the 
bars.  Suppose  them  m  tnis  position,  and  that  an  increase 
of  temperature  takes  place ;  the  brass  bar  will  become 
longer  than  the  iron  bar  in  consequence  of  its  greater  re- 
lative expansion,  and  a  straight  line  A  C  P  (on  tne  middle 
of  the  tongue)  will  come  into  the  position  a  c  P,  intersect- 
ing its  former  direction  at  a  point  P,  so  situated  that  P  C 
has  to  P  A  the  ratio  of  the  expansion  of  the  iron  bar  to 
that  of  the  brass  bar.  But  this  ratio  being  constant,  P  is 
a  given  point ;  and  as  the  corresponding  point  Q  on  the 
other  tongue  is  in  precisely  the  same  circumstances,  it 
follows  that  the  distance  between  P  and  Q  will  remain  un- 
altered in  all  temperatures,  provided  at  least  both  bars 
have  the  same  temperature.  This  invariability  is  however 
not  absolute,  for  when  the  tongue  comes  into  the  oblique 
position  a  P  is  longer  than  A  P,  and  consequentlv  the 
point  marked  on  the  tongue  will  be  between  a  and  tne  in- 
variable point.  Hence  an  increase  of  temperature  must 
increase  the  distance  between  P'and  Q:  but  the  eflect 
is  insensible.  The  distance  between  the  two  bars  was 
about  two  inches,  and  the  distance  of  P  from  the  iron  bar 
or  P  C  (which  was  determined  experimentally)  about  three, 
inches  and  a  half.  The  bare  were  enclosed  in  strong 
wooden  cases,  having  only  the  ends  of  the  steel  tongues 
exposed,  and  the  cases  laid  upon  trestles.  Five  or  six  sets 
of  oars  were  used  together;  and  when  levelled  and  ad- 
justed in  the  line  of  the  base,  the  interval  between  the 
point  Q  on  one  set,  and  the  point  P  on  the  next,  instead 
of  being  variable  (as  in  the  methods  of  Delambre  and  Bes- 
sel), was  made  equal  to  a  given  constant  quantity.  This 
was  effected  by  means  of  a  microscopic  apparatus,  con- 
structed on  the  same  principle  as  the  measunng  apparatus, 
two  microscopes  taking  the  place  of  the  steel  tongues,  and 
their  foci  being  the  points  whose  distance  remains  invan- 
able.  The  microscopes  were  six  inches  apart,  and  between 
them,  at  the  same  distance  from  each,  was  a  small  tele- 
scope invariably  connected  with  the  two  metallic  bars  to 
which  the  microscopes  were  attached ;  the  whole  being  so 
disposed  that  the  three  optical  axes  were  in  the  same 
plane,  and  parallel  to  each  other  at  the  normal  tempera- 
ture. This  apparatus  being  placed  parallel  to  the  line  of 
the  base,  over  the  end  of  one  of  the  sets  of  measuring  bars, 
in  such  a  manner  that  the  pomt  Q  on  the  steel  tongue  was 
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bisected  by  the  cross-wires  of  one  of  the  microscopes,  the 
next  set  of  bars  was  moved  backwards  or  forwards  until 
the  point  P  was  bisected  by  the  cross-wires  of  the  other 
microscope.  A  very  delicate  level  fixed  on  the  upper  bar 
of  the  microscopic  apparatus  gave  the  means  of  adjusting 
the  optical  axis  of  the  telescope  exactly  in  the  vertical ;  by 
which  means,  when  it  was  necessary  to  suspend  the  ope- 
rationsi  or  to  change  the  level  of  the  line  of  the  base,  the 
point  iVom  which  the  measurement  was  to  be  resumed  could 
be  determined  with  much  greater  precision  than  by  the 
usual  means  of  a  plummet.  The  measuring-bars  were 
compared  (daily,  we  believe)  with  a  standard  iron  bar, 
which  therefore  is  the  unit  of  the  distances ;  and  the  in- 
terval between  the  foci  of  the  microscopes  was  in  like 
manner  verified  by  comparison  with  a  scale. 

The  question  of  supenority  among  these  different  modes 
of  measuring  a  base  must  be  decided  with  reference  to 
practical  convenience:  it  cannot  be  affirmed  that  the 
results  of  any  one  of  them  are  decidedly  more  accurate 
than  those  of  the  others.  Col.  Colby's  apparatus  is  ex- 
ceedingly beautiful  in  theory,  but  the  play  of  the  joints  by 
which  tne  tongues  are  connected  with  the  bars,  and  the 
uncertainty  there  must  be  about  the  determination  of  the 
invariable  points,  and  that  their  distance  remains  un- 
altered while  changes  of  temperature  are  taking  place, 
are  obvious  disadvantages.  Bessel's  apparatus  is  the 
most  compact,  and  in  fewest  pieces  ;  and  we  should 
imagine  that  his  mode  of  measunng  the  intervals  between 
the  successive  bars  would  be  found  easier  in  practice  than 
making  the  distance  between  them  constant.  On  the 
other  hand,  the  adjustment  of  a  point  under  the  focus  of  a 
microscope  is  an  operation  which  can  probably  be  exe- 
cuted with  greater  precision  than  the  measurement  of  the 
distance  between  two  solid  bodies,  whether  by  a  scale  and 
vernier,  according  to  the  method  of  Delambre,  or  by  a 
finely-divided  wedge,  as  used  by  Gauss  and  Bessel. 

The  length  of  the  base  is  a  matter  of  some  importance. 
Theoretically  speaking,  it  cannot  be  too  lon^.  If  a  dis- 
tance on  the  cai-th's  surface  (an  arc  of  meridian,  for  ex- 
ample) deduced  from  a  trigonometiical  operation  be  m 
times  the  length  of  the  base,  then,  putting  errors  of  ob- 
servation and  calculation  out  of  view,  the  probable  error  in 
the  distance  is  to  the  probable  error  of  the  base  in  the 
ratio  of  js/m  :  1 ;  consequently  the  longer  the  base  the  less 
is  the  probable  error  of  the  result.  On  the  other  hand,  the 
probable  error  in  the  measurement  of  the  base  increases  as 
the  square  root  of  its  length ;  so  that  a  distance  deduced 
»from  a  base  of  three  miles  measured  only  once  would  have 
as  great  a  probable  error  as  if  it  had  been  deduced  from  a 
base  of  only  one  mile  measured  three  times,  and  the  mean 
result  taken  as  its  true  length.  Genei-al  Roy's  base  on 
Hounslow  Heath  was  27,403  feet,  or  about  5i  miles ;  and 
the  other  bases  measured  in  England  were  from  46  miles 
to  about  7  miles.  In  the  Indian  survey  the  bases  averaged 
about  seven  miles.  The  two  bases  at  Melun  and  Perpignan, 
on  which  the  great  French  arc  of  meridian  depends,  were 
both  upwards  of  seven  miles,  and  each  consisted  of  two  parts 
inclined  to  each  other.  In  the  Irish  base  eight  miles  were 
directly  measured  with  the  compensation  oars,  and  two 
miles  were  added  by  triangulation.  Struve's  base  was  2315 
toiscs,  or  about  2*8  miles.  Tlie  Pnissian  base,  measured 
b^  Bessel,  was  only  035  toises,  or  about  a  mile  and  an 
eighth.  Baron  Zach,  who  measured  some  small  bases  in 
Italy,  contends  that  long  bases,  such  as  were  measured  in 
the  French,  English,  and  Indian  surveys,  are  attended  with 
no  advantages  corresponding  to  the  expense  they  occasion ; 
and  Professor  Schwerd,  in  an  interesting  account  of  a  base 
of  2818  feet,  measured  by  him  near  Spire,  reasons  to  the 
same  effect.  (Die  Kleine  Speyerer  Basis,  Speyer,  1822.) 
Although  we  cannot  subscribe  to  these  opinions,  it  must 
be  admitted  that  as  instruments  and  the  methods  of  ob- 
serving and  computing  the  oljservations  have  been  im- 
proved, the  necessity  for  frequent  verification  by  the 
measure  of  new  bases  has  been  proportionably  diminished. 

When  the  measuring-rods  have  been  applied  to  the 
whole  line  of  the  base,  and  the  proper  reductions  made  for 
expansion,  inclination,  &c.,  the  distance  is  obtained  be- 
tween the  terminal  points,  in  terms  of  the  standard  to 
which  the  measuring-rods  are  referred,  on  an  arc  of  a  great 
circle  of  the  earth.  In  order  that  the  results  of  different 
surveys  maybe  comparable  with  each  other,  this  circle 
miist  nave  a  determinate  radius ;  and  hence  it  is  usual  to 
substitute  for  the  arc  actually  measured,  the  corresponding 


arc  on  the  surface  which  coincides  with  the  mieecn  level  of 
the  sea.  Let  /  denote  the  measured  length  of  the  base,  / ' 
its  length  reduced  to  the  mean  level  of  the  sea,  h  its  height 
above  that  level,  and  r  the  radius  of  the  earth:  the/'  is 
found  from  this  proportion,  r-f  A  :  r  :  W  :  /'. 

Triangulation, -^n  commencing  the  triangulation,  the 
first  step  is  to  make  choice  of  the  points  or  stations  which 
are  to  form  the  summits  of  the  pnncipal  triangles.  The 
choice  of  stations  must  be  determined  in  some  measure  by 
the  nature  of  the  country,  and  with  reference  to  the  objects 
of  the  survey ;  but  care  must  be  taken  to  avoid  very  acute 
angles,  because  small  errors  in  the  measurement  of  such 
angles  will  give  rise  to  large  errors  in  the  lengths  of  the 
sides  deduced  from  them.  The  best-conditioned  triangles 
are  those  which  are  nearly  eouilateral.  The  principal 
triangles  should  be  of  considerable  magnitude,  for  the  pro- 
bable error  of  a  distance  deduced  from  a  base  through  a 
series  of  tiiangles  increases  with  the  number  of  inter- 
mediate triangles.  Sides  averaging  from  20  to  50  miles 
may  be  considered  as  the  most  convenient ;  but  in  moun- 
tainous countries,  or  for  connecting  stations  separated  by 
the  sea,  the  magnitude  of  the  triangles  will  sometimes  be 
limited  only  by  the  distance  at  which  the  signals  cease  to 
be  visible  frofti  each  other.  When  the  object  of  the  survey 
is  the  topography  of  the  country,  the  ^eoerc^hical  posi- 
tions (the  latitudes,  longitudes,  and  altitudes  above  the 
sea),  as  well  as  the  mutual  distances  of  these  priinary  sta- 
tions, should  be  determined  with  all  the  precision  it  is  pos- 
sible to  attain.  The  more  remarkable  features  of  the 
country  are  afterwards  connected  with  the  principal  sta- 
tions, by  secondary  triangles,  which,  being  liable  only  to 
small  relative  errors,  may  be  determined  more  expediti- 
ously by  less  precise  observations  or  with  inferior  instru- 
ments ;  and  the  intermediate  points  are  filled  in  by  means 
of  the  surveyor's  compass  and  chain.     [Surveying.] 

Signals. — ^When  the  stations  have  been  chosen,  the  next 
point  to  be  considered  is  the  erection  of  signals.  In  .the 
earUer  surveys,  the  usual  practice  was  to  select  such  con- 
spicuous objects  as  the  country  presented,  as  church 
spires,  windmills,  &c. ;  but  experience  has  shown  that 
objects  of  this  kind,  even  when  found  (which  will  seldom 
be  the  case)  in  those  positions  where  it  is  desirable  that  the 
angular  points  of  tlie  triangles  should  be  established,  are 
not  well  adapted  for  signals,  and  that  in  general  the  most 
advantageous  course  is  to  construct  them  for  the  express 
purpose.  In  the  earlier  part  of  the  English  survey,  tlie 
observations  were  chiefly  made  by  night,  and  the  signals 
were  reverberatory  lamps  with  concave  metallic  reflectors 
supported  by  flag-staffs,  and  enclosed  in  tin  cases,  having 
plates  of  ^lasB  in  front  to  screen  the  light  from  the  action 
of  the  wind.  Such  signals  answer  well  enough  for  dis- 
tances under  30  miles.  Biot  and  Arago,  in  the  prolonga- 
tion of  the  French  arc  of  meridian,  also  employed  rever- 
beratory lamps  and  concave  reflectors ;  and  in  one  case  the 
distance  between  the  station  and  the  signal  exceeded  100 
miles.  Bengal  lights,  blue-lights,  and  other  contrivances 
have  also  been  used  as  nignt-sigoaJs.  Delambre  con- 
structed his  signals  of  wood  in  the  form  of  truncated  four- 
sided  pyramids,  and  observed  by  day.  For  the  larse  trian- 
gles in  Ireland  and  the  west  of  Scotland,  Colonel  Colby 
built  up  conical  piles  of  dry  stone,  which  were  tlirown 
down  wnen  the  instrument  was  taken  to  the  spot,  and  again 
built  up  when  it  was  necessary  to  observe  the  same  signal 
from  otner  stations.  Such  signals  were  found  to  be  visible 
in  the  telescope  of  the  great  theodolite  at  the  distance  of 
90  or  100  miles  in  favourable  weather.  Plates  of  polislied 
metal,  placed  so  as  to  reflect  the  light  of  the  sun  in  the 
proper  direction,  have  been  found  a  powerful  means  of 
rendering  a  station  visible.  Gauss  proposed  the  heliotropes, 
in  which  the  reflecting  surface  is  silvered  glass ;  and  this 
was  the  signal  which  was  principally  used  by  Struve  and 
Bessel.  Another  method,  adopted  by  Bessel  for  short  dis- 
tances, was  the  reflexion  of  Fight  irom  a~  hemisphere  of 
polished  copper.  These  two  last  meUiods  have  the  dis- 
advantage ot  rendering  the  observer  dependent  on  sun- 
shine, but  in  other  respects  they  afford  excellent  signals,  for 
as  the  light  proceeds  from  a  point,  the  observation  is  made 
with  the  greatest  precision.  In  the  case  of  the  hemisphere 
indeed,  the  luminous  point  is  not  in  the  axis  of  the  signal, 
but  as  the  radius  of  the  hemisphere  and  the  azimuth  of  the 
sun  at  the  time  of  the  observation  are  known,  its  position 
with  reference  to  the  axis  can  be  accurately  computed,  and 
a  correction  applied  if  the  deviation  is  sensible.    But  all 
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solid  bodies  used  as  signals  render  a  similar  correction 
necessaiy  when  the  light  falls  upon  them  obliquely.  To 
avoid  this  inconvenience,  Svanberg  observed  the  hght  of 
the  sky  through  a  rectangular  opening  in  a  blackened 
board  which  turned  about  a  verticnd  axis,  so  that  iU  plane 
could  always  be  placed  perpendicular  to  the  visual  ray. 
Night*signals  are  found  inconvenient  by  reason  of  the  un- 
steadiness and  the  scintillations  of  the  light ;  and  accord- 
ingly geodetical  observations  are  now  generally  made  by 
day;  nevertheless,  under  peculiar  circumstances,  night 
observations  may  be  advantageous,  or  even  necessary. 
Thus,  in  India,  Colonel  Everest  found  that  the  greater  re- 
fraction during  the  night  sometimes  rendered  stations 
visible  which  could  not  be  seen  by  day,  being  hid  by  the 
intervening  ground. 

With  respect  to  instruments  and  the  methods  of  observ- 
ing in  geodetical  surveys,  ample  information  is  given  in 
the  articles  Tueodolbt,  Repeating  Circle,  &c.  We 
may  here  remark  however,  that  as  each  signal  (speaking 
generally)  is  the  common  vertex  of  severu  triangles,  an 
angle  required  for  the  calculation  of  a  triangle  may  fre- 
quently be  obtained  from  the  sum  or  difference  of  other 
angles  at  the  same  point,  as  well  as  by  direct  observation. 
This  circumstance  permits  the  observations  to  be  made 
in  various  ways,  and  affords  an  important  means  of  verifi- 
cation ;  but  m  order  that  full  advantage  may  be  derived 
from  it,  the  observations  must  be  made  and  combined  ac- 
cording to  some  systematic  plan.  Struve,  in  the  K^issian 
trian^ation,  adopted  the  plan  of  observing  successively 
the  direction  of  every  signal  visible  from  his  station,  in 
reference  to  a  certain  arbitrary  direction ;  and  the  same 
method  was  followed  by  Bessel.  This  appears  to  be  the 
mode  of  conducting  the  observations  by  which  an  observer 
is  enabled  to  make  the  most  of  his  position. 

deduction  to  the  Centre  of  the  Station.-^li  is  desirable 
that  the  centre  of  the  instrument  should  always  be  placed 
in  the  vertical  line  which  coincides  with  the  axis  of  the 
signal  at  the  same  station ;  but  the  strict  Ailfilment  of  this 
condition  may  sometimes  be  impossible,  or  at  least 
extremely  inconvenient.  In  such  cases  the  instrument  is 
placed  near  the  station,  and  a  correction  made  for  the 
A  B  eccentricity.    Let  C  be  the  centre 

~  of  the  station,  £  the  place  where 

the  instrument  is  placed,  A  and  B 
the  distant  signals,  so  that  A  C  B  is 
the  angle  which  is  required,  and 
A  £  B  the  angle  actuallv  measured. 
Let  the  distance  C£  be  denoted 
by  rf,  and  AC  (computed  approx- 
imately)  by  m ;  then  the  difference, 
c^  K  in    seconds,  between  ACB  and 

A  E  B  is  found  from  this  formula — 

ACB-A£B=«rfsin  (BAG~BEC)-rOT  sin  B  AC, 
where  ws206264'8'^  the  number  of  seconds  in  an  arc 
equal  to  the  radius,  or  of  :=cosec   1"  «  1  -i-sin  1". 

Reduction  to  the  Horizon. — Although  the  theodolite  has 
now  come  into  general,  perhaps  universal,  use  in  carrying 
on  important  geodeticu  operations,  we  shall  add  the 
formula  by  which  an  angle  measured  in  the  oblique  plane 
passing  through  the  instrument  and  the  two  observed 
objects  is  reduced  to  the  horizon.  Let  A  and  B  be  the 
remote  signals,  C  the  angle  in  the  oblique  plane.  Cits  pro- 
jection on  the  plane  of  the  horizon  ;  and  let  a  and  )3  denote 
respectively  the  number  of  seconds  by  which  A  and  B  are 
observed  to  be  elevated  or  depressed  above  or  below 
the  horizon  of  C ;  then 
C-C'={  J  («  +  py  tan  i  C-i  (a-/3)»  cot  4  C}  sin  1". 
When  the  angles  have  been  measured,  and  (if  necessary) 
deduced  to  the  centre  of  the  station  and  the  horizon,  their 
values  as  ^ven  by  the  instrument,  bein^  all  affected  with 
some  portion  of  error  which  it  is  impossible  by  any  means 
to  get  rid  of,  must  undergo  a  process  of  correction  or  ad- 
justment, or  be  made  to  satisfy  certain  mathematical  con- 
ditions, before  a  determinate  result  can  be  deduced  from 
them.  In  order  to  establish  these  conditions  the  follow- 
ing quantity  must  be  computed  for  every  triangle  in  the 
scries. 

Spherical  Excess. — ^The  spherical  excess  of  a  triangle 
on  the  surface  of  a  sphere  or  spheroid,  formed  by  the  sec- 
tions of  planes  perpendicular  to  the  surfaces,  is  the  excess 
of  the  sum  of  its  three  angles  over  180^.  This  excess  has 
a  ii^ivea  relation  to  the  area  of  the  triangle  depending  upon 
the  radius  of  the  sphere ;  and  in  a  ge^etical  siurey  the 


s«0+J?Bin.e  =  4Q+l)+*(J-p)cQ82e; 


data  for  computing  it  are,  in  every  case,  a  ude  c,  and  the 
three  observed  angles  A,  B,  C,  of  which  C  is  supposed 
opposite  to  c.  Let  S  denote  the  number  of  square  feet  in 
the  surface  or  area  of  the  triangle,  E  the  spherical  excess  in 
seconds,  and  r  the  i-adius  of  curvature  m  feet ;  we  have 
then  S  =  4  cc  sin  A  sin  B  -4-  sin  C,  and  £  =  uS-^rr 
where  «=  206264"-8.  '       ' 

On  the  spheroid,  the  radius  of  curvature  of  a  section  per- 
pendicular to  the  surface  is  variable,  and  depends  both  on  the 
latitude  and  the  inclination  of  the  section  to  the  meridian. 
For  a  series  of  triangles  included  between  two  parallels  of 
latitude  whose  distance  is  not  more  than  two  or  three 
degrees,  r  may  be  supposed  constant  in  computing  the 
spherical  excess  ;  and  as  the  nearest  approximation  to  its 
mean  value,  we  may  take  the  radius  of  curvature  of  the 
section  which  intersects  the  meridian  in  an  angle  of  45**,  at 
the  middle  latitude.  The  general  formula  for  the  radius  of 
curvature  of  an  oblique  section  is 

1^_  (1-gg  +  gg cos* /.cos* 0)  V(l-gg  sin*  I) 
r"  a  (1— gg) 

where  a  is  the  radius  of  the  equator,  g  the  eccentricity  (so 
that  ee  s=  (aa^bb)  -f-  oa,  6  being  half  the  polar  axis),  /the 
latitude,  and  0  the  azimuth,  or  inclination  of  the  section  to 
the  meridian. 

Let  fD  denote  the  radius  of  curvature  of  the  meridian 
(for  which  $  =  0),  p'  that  of  the  section  perpendicular  to 
the  meridian  (for  which  0  =  90*?),  the  formula  gives 

I       V(l-ggsin'/)«       1       V(l-ggsin*/) 

p  —        a(l— gg)        '    p'""  a  ' 

whence  also 

1     1 

-■«  -  cos' 
r     p 

from  which  1  -i-  r  is  readily  computed  for  any  value  of  9, 
When  e  ==  45^  the  second  term  vanishes. 

In  the  latitude  of  Greenwich  (5^  28'  39"),  p  =  20911961 
feet,  p'  =  20966473  feet,  whence  (making  $  =  45**)  log 
(*i  -7-  rr)  s  0«  67251  - 10,  and  consequently  log  E  =  log  S  + 
0-67261 -10.  In  order  that  E  may  amount  to  1",  we 
must  have  log  S  =  9*39749,  or  S  =  2,497,800,000  square 
feet,  or  nearly  76^  square  miles,  that  is  to  say,  the  spneri- 
cal  excess  amounts  to  1"  for  every  76i  square  miles  in  the 
area  of  the  triangle.  The  calculation  of  the  area  therefore 
does  jiot  require  to  be  made  with  much  accuracy,  and  may 
be  facilitated  by  means  of  subsidiary  tables. 

Correction  of  the  Observations. — One  of  the  improve- 
ments for  which  practical  geodesy  has  recently  been  in- 
debted to  the  German  astronomers,  particularly  Grauss  and 
Bessel,  is  a  /general  method  of  combining  and  correcting 
the  observations  according  to  the  principles  of  the  theory 
of  probability,  so  as  to  elicit  the  result  which  is  most  pro- 
bably nearest  the  truth,  or  which  gives  the  nearest  repre- 
sentation of  the  whole  of  the  observations.  Formerly  the 
practice  was  to  regard  each  triangle  as  a  complete  and  inde- 
pendent whole,  and  to,  adjust  the  observed  angles  (usually 
by  some  arbitrary  process,  or  according  to  the  observers 
judgment  of  their  relative  goodness),  so  as  to  Ailfil  the 
condition  of  their  sum  being  equal  to  180°  together  with 
the  spherical  excess,  without  regard  to  the  relations  sub- 
sisting among  the  angles  of  the  quadrilaterals  or  other 
polygons  formed.by  the  lines  connecting  the  angular  points. 
But  this  mode  of  proceeding  affords  a  very  imperfect  solu- 
tion of  the  problem  :  for  in  order  to  obtain  the  best  result 
which  can  be  deduced  from  the  observations,  it  is  indis- 
pensable to  have  regard  not  only  to  the  condition  just 
named,  but  to  every  independent  relation  subsisting  among 
the  angles  of  the  whole  series  of  triangles  included  in  the 
survey ;  and  the  more  numerous  the  relations  are  which 
the  observa^tions  are  made  to  satisfy,  the  greater  will  be 
theprobable  accuracy  of  the  final  result. 

The  equations  of  condition  which  express  the  indepen- 
dent relations  connecting  the  angles  of  a  system  of  geo- 
detical triangles  arise  chiefly  from  three  sources: — 1,  The 
sura  of  the  uiree  angles  of  each  triangle  is  equal  to  180° 
plus  the  spherical  excess ;  which  excess,  being  in  all  cases 
a  very  small  quantity,  can  be  computed  to  so  great  a  degree 
of  accuracy,  that  it  may  be  regarded  as  absolutely  exact. 
2,  If  there  be  a  system  of  triangles  so  connected  that  the 
second  has  a  side  a  in  common  with  the  first,  the  third  a 
side  b  in  common  with  the  second,  the  fourth  a  side  c  in 
common  with  the  third,  and  so  on  to  the  last,  which  has,  a 
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flide  k  in  common  with  the 
side  I  in  common  with  the 
tical  equation 

a      b       c 


ling  one,  and  another 
,  then,  on  forming  the.  iden- 


(      a       o      c 


.Xj, 


and  substituting  for  these  ratios  those  of  the  sines  of  the 
angles  opposite  the  res]>ective  sides,  each  being  diminished 
by  a  third  of  the  spherical  excess  of  the  triang:1e  to  which 
it  belongs,  an  equation  of  condition  is  obtained  which 
should  be  satisfied  by  the  observed  angles.  3,  When  the 
angles  obsenred  at  any  station  include  the  whole  circuit  of 
the  horizon,  their  sum  must  be  equal  to  360'' ;  but  this 
condition  can  only  be  made  avaLlable  when  the  angles  are 
determined  independently  of  each  other. 

In  a  complicated  series  of  triangles,  some  difficulty  may 
be  found  in  determining  the  exact  number  of  independent 
relations  furnished  by  the  angles  and  sides  of  the  figures, 
but  this  will  be  materially  lessened  by  attention  to  the  fol- 
lowing considerations : — If  a  point,  P,  whose  position  is 
still  unknown,  be  observed  from  two  other  points,  A  and 
B,  already  determined,  and  the  directions  of  A  and  B  be 
also  observed  from  P,  we  have  then  three  angles  for  correc- 
tion, and  one  equation  of  condition  of  the  first  kind.  If 
the  unknown  point,  P,  be  observed  from  three  known 
points.  A,  B,  C,  uui  each  of  these  be  also  observed  from 
P,  we  have  then  five  angles  for  correction,  and  three  equa- 
tions of  condition,  namely,  two  of  the  first  kind,  i\imished 
by  the  two  triangles  whose  vertices  are  AP,  and  one  of  the 
second :  and,  generally,  when  a  point  P  has  been  observed 
from  m  stations  whose  positions  are  already  known,  and 
each  of  these  has  been  observed  from  P,  we  have  then 
2f»—l  angles  for  correction  (one  at  each  of  the  given 
points  andm— 1  at  P),  and  2m*- 3  independent  equations 
of  condition,  namely,  m—  1  of  the  first  kind,  and  m^2  of 
the  second. 
An  example  will  render  this  sufficiently  clear.  Let  A, 
^  B,  C  be  three   points  al- 

ready determined,  and  P  a 
new  station  at  which  the 
,  3    directions  of  A,  B,  and  C 
have  been  observed,  and 
P  ^"^^^-^  \      X  which  has  itself  been  ob- 

served from  those  points. 
Q  These    observations    give 

five  independent  angles  to  be  corrected,  namely,  two  at  P, 
and  one  at  each  of  tne  other  stations,  and  three  equations 
of  condition,  which  are  thus  found : — ^The  two  triangles 
APC  and  BPC.  give  two  equations  of  the  first  kind, 
namely, 

1,  APC  +  PAC  +  ACP«180''  +  K. 

2,  BPO  +  PBC  +  BCP  ^WO^  +  E'. 

On  considering  the  three  triangles  APB,  BPC,  ABC,  it 
will  be  seen  that  the  side  PB  is  common  to  the  first  and 
second,  BC  to  the  second  and  third,  and  AB  to  the  third 
and  first.    Fomung  therefore  the  identical  equation 

PB     BC     AB 

BG' 

and  substituting  for  those  radios  those  of  the  sines  of  the 
opposite  angles  (each  diminished  by  one-third  of  the  sphe- 
rical excess),  we  get  the  equation  of  the  second  kind : — 

sinPAB    sin  BPC   .sinACB 
^*  ^  "  sin  APB  •  sin  BGP  *  sin  CAB' 

When  the  equations  of  condition  have  been  thus  formed, 
the  observed  values  of  the  different  angles  are  substituted 
m  them,  each  being  increased  or  diminished  by  a  small 
indeterminate  correction.  The  values  of  the  corrections 
are  then  determined  simultaneously  by  solving  the  equa- 
tions according  to  the  method  of  minimum  squares,  or  so 
that  the  equations  of  condition  shall  be  satisfied  as  nearly 
as  possible  (they  cannot  be  all  satisfied  exactly),  and  the 
sum  of  the  squares  of  the  corrections  shall  be  a  minimum. 
For  further  details  on  this  subject,  and  examples  of  the 
application  of  the  theory  to  trigonometrical  surveys,  we 
must  content  ourselves  with  a  reference  to  the  *  Supple- 
mentum  Theorise  Combinationis,'  &c.  of  Gauss  (Crottingen, 
1828;,  where  it  is  applied  to  a  portion  of  the  triangles 
surveyed  by  Kravenhoff  in  Holland  j  to  Nos.  121  and  122 
of  the  *  Astron.  Nachrichten,'  where  it  is  applied  by  Rosen- 
berger  to  Maupcrtuis's  measurement  in  Sweden  ;  to  No. 
438  of  the  sarre  work,  where  it  is  applied  by  Bessel  to  the 


^  ^  AB  •  PB 


computation  of  the  triangles  at  the  southern  extremity  of 
the  French  ero  of  meridian ;  and  to  the  *  Gradmessung  in 
Ost-Preuflsen,*  already  refeired  to.  The  advantages  of  the 
method  are  twofold.  In  the  first  place  there  is  the  proba- 
bility that  the  result  is  nearer  the  truth  than  if  it  had  been 
deduced  in  any  other  way;  and  aeoondly,  a  general  and 
uniform  proceas  of  calculation  is  substituted  for  an  imper- 
fect and  arbitrary  one. 

In  proceeding  aoooiding  to  the  ordinary  method,  and 
legaroing  the  triangles  as  independent  of  each  other,  the 
process  is  much  simpler.  The  difference  between  the  aum 
of  the  three  observed  angles  and  IBO^'-f-E  is  the  aggregate 
error  of  the  three  determinations.  If  each  angle  was  de- 
termined by  an  equal  number  of  equally  good  observations, 
the  probable  error  would  be  the  same  fbr  each,  and  the 
correction  would  be  properly  made  by  dividing  the  agi^- 
gate  error  equally  among  the  three.  If  the  observations 
are  assumed  to  be  equally  good,  but  each  of  the  angles  has 
been  determined  by  a  different  number,  then  the  portion 
of  the  aggregate  error  which  should  be  thrown  upon  each 
an^^le  is  recipiocally  proportional  to  the  number  of  obser- 
vations by  wnich  it  was  determined ;  but  when  the  indi- 
vidual observations  are  not  equally  good  («ad  this  is  the 
general  case)  the  disbribution  of  the  aggregate  emxr  should 
be  made  in  such  a  manner  that  the  amount  of  the  correc- 
tion to  be  appUed  to  each  angle  is  proportional  directly  to 
the  sum  of  &e  squares  of  the  differenees  between  each 
observation  sad  tne  arithmetical  mean  of  the  whole,  and 
inversely  as  the  square  of  the  number  of  observations  by 
whieh  the  angle  was  determined.  If  an  angle  has  been 
determined  bv  a  single  reading,  the  portion  of  the  a^e- 
gate  error  to  be  assigned  to  it  may  be  made  proportional 
to  the  mean  equare  (t .  e,  the  sum  of  the  squares  of  the  dif- 
ferences from  the  mean  divided  by  the  number  of  observa- 
tions) of  tiie  errors  of  a  series  of  observations  at  one  of  the 
other  angles  made  under  similar  atmospheric  circumstances. 
Such  is  the  method  which  the  theory  of  probable  errors 
indicates ;  but  in  most  of  the  geodetical  surveys  which 
have  yet  been  published,  the  distribution  of  the  aggregate 
error  among  the  three  angles  has  been  made,  as  already 
remarked,  according  to  some  arbitrary  hypothesis. 

The  three  angles  of  the  triangle,  corrected  in  the  manner 
now  described,  are  re^^aided  as  the  tnie  eeodetical  angles, 
or  rather  as  the  soheneal  angles  formed  by  the  arcs  of  the 
great  circles  which  intersect  in  the  verticalspassing  through 
the  stations  on  the  surface  of  the  osculating  sphere.  In 
sbrietness  there  are  no  ]^ractical  means  of  determining  the 
true  geodetical  angles,  t.  e.  the  angles  made  by  the  short- 
est lines  on  the  spheroid.  The  observed  anfle  is  not  the 
geodetical  angle,  but  the  angle  made  by  the  two  planes 
which  intersect  in  the  vertical  of  the  station,  and  pass 
through  the  remote  signals. 

Cakulatum  qf  the  Stdee. — ^The  method  of  computing  the 
sides  which  first  suggests  itself  is,  to  convert  the  given  or 
known  side  into  degrees  of  a  circular  aie,  whose  nsdius  is 
equal  to  that  of  the  earth,  and  apply  the  formulss  of  spheri- 
cal trigonometry.  This  method  has  been  sometimes 
adopted ;  but  as  it  gives  rise  to  tedious  calculations,  it  is 
usual  to  have  recourae  to  mora  expeditions  processes,  which, 
though  only  approximative,  give  equally  exact  results. 
Various  methods  of  approximation  have  been  proposed, 
though  thera  are  only  two  which  have  been  much  used. 
One  <^  them  is  the  method  which  has  been  exclusively 
followed  in  the  Ordnance  survey,  so  te  as  published,  and 
also,  generally,  by  Delambre.  It  coMSts  in  deducing  fW>m 
the  spherical  angles  the  corresponding  angles  formed  by 
the  chords,  and  tiien  computing  the  tnangTe  by  plane  tri- 
gonometry. In  this  manner  the  chords  of  the  two  unknoii^nn 
sides  are  found,  from  which  the  sides  themselves  are  easily 
deduced.    The  fonnulse  are  aa  follows : — 

Let  the  three  spherical  angles  (t.  e.  the  observed  angles 
corrected  for  the  errors  of  observation)  be  denoted  by 
A,  B,  C ;   the  sides  respectively  opposite  by  a,  ^,  c  (ex- 

Sressed  in  feet) ;  and  the  radius  of  curvature  of  the  surface 
y  r  (also  in  feet).  Let  A'  be  the  angle  formed  by  the  chords 
of  the  sides  b  and  c,  and  suppose  A— A'ss?  secon<h ;  then 
putting  o>  =  206264''-8, 

*=T6(-7-)  *«  *  A-ieC—)  «*  *  f 

In  like  manner  if  B'  and  C  denote  the  chord  angles  cor- 
responding to  the  spherical  angles  B,  C,  respectively,  and 
if  we  suppose  B— B'  «=  a?',  and  C-«C'  =  r",  the  two  small 
corrections  af  and  ar"  will  be  computed  from  similar  ex- 
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pressions  to  the  above,  and  we  ha\e  then  the  three  plane 
angles  A',  B',  C,  the  sum  of  which  is  180*.  For  comput- 
ing these  corrections  approximate  values  of  the  sides  must 
be  previously  found ;  but  for  this  purpose  it  will  generally 
be  sufficient  to  use  logarithms  to  rour  decimal  places. 

Althoug;h  for  facility  of  explaaation  we  have  described 
the  reduction  to  the  chord  angles  aa  applied  to  the  cor- 
rected spherical  anffles,  it  ia  mauifeit  that  it  mmj  be  (in 
f practice  it  generally  is)  ap]riied  to  the  oiMerved  an^es. 
n  this  case  we  get  A'  +  B'  +  C  »  180*:^  the  aggre- 
gate error  of  the  three  observed  aaglesi  which  error 
must  be  then  distributed  among  the  tlu«e  reduced  or 
chord  angles  in  the  manner  before  deacribed,  ao  that  their 
sum  mar  be  exactly  IMP.  Bf  thia  means^  since  we  have 
obviouslv  a?+a/+d/'— £,  the  previous  calculation  of  the 
spherical  excess,  in  order  to  e<Nrreet  the  observations,  is 
rendered  unneceasarv. 

When  the  chords  nave  been  computed  from  the  reduced 
angles  A^  B',  C^  the  arcs  are  found  in  terms  of  the  chords 
by  a  well-known  series,  of  which  it  is  only  necessary  to  use 
the  two  first  tenns.  Let  a  be  a  small  arc,  and  a'  its  chord, 
then  a  -  a'-.(a«-f^4r«). 

The  other  method  of  computing  the  ddes  to  which  we 
have  alluded  depends  on  the  following  theorem,  which  was 
first  given  Dy  Legendre.  If  irom  each  of  the  angles  of  a 
spherical  (or  spheroidical)  triangle,  the  sides  of  which  are 
small  in  comparison  of  the  radius,  one-third  of  the  spherical 
excess  be  deducted,  the  sines  of  the  angles  thus  diminished 
will  be  proportional  to  the  lengths  of  me  opposite  sides,  so 
that  the  trian^e  may  be  computed  as  in  plane  trigonome- 
try. As  before,  let  A,  B,  C  be  the  corrected  spherical 
angles,  a,  b,  c  the  sides  respectively  opposite,  ana  E  the 
spherical  excess ;  then,  if  we  make 

A'=A-1E,  B'  =  B-JE,  C'=C-1E, 
we  shall  have,  in  virtue  of  the  theorem, 
a  sin  B'        a  sin  C 
""  sin  A'  '     ~  sin  A'  *    , 

from  which  formula  the  aides  6  and  g  are  computed.  This 
method  therefbre  requires  no  greater  amount  of  calctilatioil 
than  would  be  necessary  if  the  triangles  were  on  a  plania 
surface,  excepting  that  of  the  spherical  excess ;  and  if  the 
three  angles  are  assumed  to  be  determined  with  equal 
accuracy,  even  this  is  not  wanted  (unless  for  the  purpose  of 
tes^nj^  the  accuracv  of  the  observatibns),  the  angles  for 
calculations  bein^  found  at  once  by  applying  to  each  of 
the  three  observed  angles  a  third  of  the  oinerence  between 
their  sum  and  18(f .  This  is  the  method  which  is  most 
frequency  adopted. 

Legendre's  theorem  will  give  a  sufficiently  accurate 
result  in  ordinary  cases ;  but  if  the  triangles  are  very  large, 
and  the  utmost  precision  is  aimed  at,  it  will  sometimes  De 
desind)le  to  have  a  closer  approximation.  This  may  be 
obtained  by  computing  the  anrfes  A',  B',  C  from  the  fol- 
lowing expressions  of  their  values,  which  appear  to  have 
been  first  given  by  Professor  Buzengeiger,  in  Lindenau's 
Zeitsehrtftjur  Astronomie,  vol.  vi.  (Tubingen,  1818),  and 
which  are  equivalent  to  an  extension  of  the  theorem  so  as 
to  include  terms  of  the  second  order,  Legendre's  approxi- 
mation including  only  those  of  the  first.  As  before,  let  S 
be  the  area  of  the  triangle,  and  a»=206264''-8,  then 

A       V       .Sf        aa  +  7bb  +  7cc\ 


1  + 


7aa  +  bb  +  7cc 

120rr 
7aa  +  7bb  4*cc 


120rr 


■) 
) 


and  in  consequence  of  these,  the  spherical  excess  E  (=  A  + 
B  +  C  -  180^)  becomes 


£ 


-"( 


1  + 


aa  +  bb-^-cc 
airr 


): 


It  is  easy  to  see  that  the  second  terms  of  these  expres- 
sions must  always  be  very  small ;  in  fact,  they  will  amount 
only  to  a  few  hundredtlw  of  a  second  even  in  the  largest 
triangles.  Nevertheless  when  the  angles  are  considered 
as  having  a  mutual  dependence,  and  the  corrections  for  a 
whole  series  are  determined  simultaneously  from  the  equa- 
tions of  condition,  the  oorrected  angles  wiU  be  given  (if 


great  precision  is  required)  to  three  or  four  decimals  of  a 
second,  and  the  above  forraulro  will  have  a  practical  appli- 
cation. They  were  used  by  Beasel  in  the  recalculation  of 
the  triangles  at  the  southern  extremity  of  the  French  ai-c 
of  meridian ;  and  we  give  them  a  place  the  more  willingly 
as  they  have  not  hitherto,  so  far  as  we  know,  found  their 
way  into  any  English  work. 

Professor  Buienjeiger  has  also  given  a  formula  for  the 
calculation  of  the  sides  of  a  geodetical  triangle,  which  may 
be  substituted  for  the  method  of  Legendre,  or  used  for 
verification.  Let  a  be  the  known  side.  A,  B,  C,  the  cor- 
rected spherical  angles,  m  =  0'43429<I5,  the  modulus  Of  the 
common  logarithms,  and  n  =  m -4- 3^  =  0*0000007,  then 
for  computing  b  and  c  we  have 

log  bzslog  a  +  log  sin  B- log  sin  A  +  «  E  (cot  A- (*ot  B) ; 
log  c=rlog  a  +  log  sin  C-  log  sin  A  +  w  E  (cot  A-cot  C). 
With  the  help  of  a  small  table  of  natural  tangents,  this 
method  is  scarcely  more  troublesome  than  Legendre's. 
The  chord  method  is  more  tedious  than  either,  and  does  not 
appear  to  be  attended  with  any  corresponding  advantage. 

lAtitudes^  Longitudes,  and  Azimuths. — ^Having  ascer- 
tained the  terrestrial  distances  between  the  several  stations, 
the  next  step  is  to  determine  their  geographicaJ  positions, 
or  situations  with  respect  to  the  equator  and  an  assumed 
first  meridian.  For  this  purpose  the  latitude  and  longitude 
of  one  station  at  least,  and  the  azimuth  of  a  side  of  one  of 
the  triangles,  must  be  accurately  determined  by  astrono- 
mical means;  we  have  then  the  data  that  are  necessary  for 
computing  the  geographical  position  of  every  other  angu- 
lar point,  and  the  bearing  of  every  other  side,  through  the 
whole  series  of  triangles,  assuming  the  earth  to  be  a  steroid 
-of  rotation  of  known  dimensions  and  ellipticity.  The  un- 
certainty however  which  always  exists  respecting  the  exact 
form  and  curvature  of  any  particular  portion  of  the  earth's 
surfkce,/Or  rather  the  irregularities  of  local  eonfi^;uxation, 
reauire  independent  astronomical  observations,  particu- 
larly of  azimuth,  to  be  made  at  more  stations  than  one, 
when  the  triangulation  extends  over  a  considerable  tract  of 
country. 

If  the  country  included  in  the  survey  contains  a  fixed 
observatory,  this  will  of  course  either  form  one  of  the  prin- 
cipal stations  or  be  conaected  with  the  principal  tri- 
angles, and  may  be  taken  as  the  point  of  departure.  In 
this  case  the  astronomical  podtion  of  the  nindamental 
point  is  known  with  the  greatest  certainty ;  and  the  meri- 
dian-mark of  the  transit-instrument  luSbrds  the  surest 
means  of  determining  the  bearing  of  any  signal  visible  fr^m 
the  observatory.  At  any  other  station  the  best  method  of 
determining  the  azimuth  is  probably  to  imitate  this  pro- 
ceeding, by  setting  up  a  temporary  mark  as  nearly  in  the 
meridian  as  may  be,  and  determining  its  deviation  with  a 
transit-instrument  by  some  of  the  meuiods  used  in  practical 
astronomy  for  the  purpose.  [TaikNsiT  Instruubnt.]  The 
anjgle  between  the  mark  and  the  signal  at  another  of  tlie 
principal  stations  is  then  measured  with  the  theodolite* 
whence  the  azimuth  of  the  signal  becomes  known.  But  as 
this  method  cannot  always  be  conveniently  followed  in 
geodetical  operations,  the  usual  practice  is  to  make  the 
surveying  instrument  itself  subservient  to  the  determina- 
tion of  azimuths.  In  the  English  survey  the  method  com- 
monly adopted;was,  to  observe  with  the  theodolite  the  angle 
between  a  flag-etaff  and  the  pole-star  at  its  extreme  digres- 
sions east  and  west,  and  to  take  half  the  sum  of  the  two 
anjgles  as  the  azimuth  of  the  staff.  In  determining  the 
azimuth  in  this  way  a  very  accurate  adjustment  of  the  in- 
strument is  necessary,  llie  method  usually  followed  on 
the  Continent  has  been  to  observe  the  angle  between  a 
referring  signal  and  the  sun,  or  some  star  whose  place  is 
well  known,  when  nesix  the  horizon;  and  as  the  azimuth  of 
the  sun  or  star  at  a  given  instant  of  time  can  be  computed 
with  great  precision,  the  observation  is  liable  to  no  par- 
tleular  cause  of  error,  unless  in  the  determination  of  the 
exact  clock-time.  The  result  is  usually  made  to  depend 
on  the  mean  of  a  great  number  of  observations. 

The  problem  on  the  solution  of  which  the  calculation  of 
the  geodetical  latitudes  and  longitudes  of  the  stations,  and 
the  azimuths  of  the  sides  of  the  triangles,  depends  is  this  : 
Let  A  and  B  be  two  stations  whose  distance  has  been 
determined,  and  suppose  the  latitude  and  longitude  of  A 
to  be  known,  together  with  the  azimuth  of  B  as  seen  from 
A ;  it  is  required  to  find  the  latitude  and  longitude  of  B, 
together  with  the  azimuth  of  A  as  seen  from  B.  The 
azimuthal  angles  are  supposed  to  commence  at  the  south 
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point  of  the  horizon,  and  to  be  reckoned  towards  the  west 
(or  right)  from  0  to  360°.    Assume 

/  =  the  latitude  of  A, .  /'  =  the  latitude  of  B, 
X  =  the  longitude  of  A,  \'  =  the  longitude  of  B, 
6  =  the  azimuth  of  A  B  at  the  station  A, 
9*  ==  the  azimuth  of  A  B  at  the  station  B, 
d  =:  the  distance  on  the  spheroid  between  A  and  B,  in  feet. 
And,  as  before,  let  a  denote  half  the  greater  axis  of  the 
meridian,  e  the  eccentricity,  p'  =  a-7-V(l--«e  sin«  /),  the 
radius  of  curvature  of  the  arc  perpendicular  to  the  meri- 
dian at  A,  and  a>  =  206264"-8.    Then,  putting  (for  brevity) 
u^d^p\  the  differences  of  the  latitudes,  longitudes,  and 
azimuths  of  the  two  stations,  in  seconds  of  arc,  ai'e  given 
by  the  following  formulae,  viz. : — 

/'  —  /  =—  M  {u  cos  Q  — ^  tt*  sin*  9  tan  /)(!  +  «?  cos^  /), 

X'  —  X  =  «  M  sin  0  sec  /', 

e'  -  0  =  180°  -  (X'.-  X)  sin  i  (/'  +  0  sec  J  (/'  -/). 
These  formul»  are  only  approximative ;  but  they  are 
sufficiently  exact  for  every  case  that  can  arise  in  practical 
geodesy.  Even  in  the  case  of  the  greatest  distances  be- 
tween the  stations,  100  miles  for  example,  the  results 
which  they  give  will  agree  with  those  which  ai-e  computed 
from  lie  exact  formiSae  of  spheroidical  trigonometry  to 
within  a  small  fraction  of  a  second. 

By  means  of  the  above  formulae  the  geographical  posi- 
tions of  the  principal  stations  ai*e  successively  deduced 
from  each  other,  but  when  a  chain  of  triangles  runs  nearly 
north  and  south,  or  east  and  west,  the  differences  of  lati- 
tude and  longitude  are  more  readily  computed  by  referring 
the  different  stations  to  an  assumed  meridian  by  means  of 
parallels  and  peri)endicular8.  Let  A,  B,  C,  D,  E,  F  be  the 
summits  of  a  chain  of  triangles,  and  X  Y  the  direction  of. 


the  meridian  passin|-  through  the  first  point  A,  and  let 
perpendiculars  B  6,  C  c,  &c.,  be  drawn  from  each  of  the 
other  points  to  X  Y.  Suppose  the  angle  X  A  B  (the  azi- 
muth of  B  on  the  horizon  of  A)  to  be  deteraiined  by  astro- 
nomical observations :  then,  as  the  angles  at  B,  C,  D,  &c., 
are  all  known  from  the  geodetical  observations,  the  angles 
which  the  several  sides  of  the  triangles  make  with  X  Y  ai*e 
easily  computed ;  and  the  distance  on  the  meridian  be- 
tween the  perpendiculars  through  the  extremities  of  any 
side  is  found  by  multiplying  the  length  of  the  side  into  the 
cosine  of  its  inclination.  Hence  the  distance  on  the  meri- 
dian from  the  point  of  departure  A,  to  the  foot  of  the  per- 
•  pendicular  through  any  other  point,  F,  is  equal  to  the  sum 
of  the  sides  which  join  A  and  F,  each  multiplied  into  the 
cosine  of  its  inclination.  Thus  the  sum  of  the  products  of 
the  three  sides  A  B,  B  D,  D  F,  by  the  cosines  of  their  respec- 
tive inclinations,  gives  A6  +  *cf  +  rf/=  A/;  or  the  sides 
A  C,  C  E,  E  F,  reduced  in  the  same  manner,  give  A  c  + 
ce-\-ef^Kf,  Hence  the  distance  from  A  to  the  foot 
of  the  perpendicular  through  each  point  becomes  known. 
In  like  manner,  on  multiplying  the  length  of  any  side  into 
the  sine  of  its  inclination,  we  have  the  difference  of  the  dis- 
tances of  its  two  extremities  from  X  Y,  and  the  distance  F/, 
of  any  point  F,  is  the  sum  of  those  differences  ('taken  with 
their  proper  signs)  in  respect  of  all  the  intermediate  sides 
between  A  and  F.  Jhese  relations  are  more  shortly  ex- 
pressed by  algebraic  formulae.  Let  the  inclinations  of 
three  sides  intermediate  between  A  and  F,  for  example, 
A  B,  B  D,  D  F  (the  angles  at  the  different  points  being  all 
reckoned  in  the  same  direction),  be  respectively  a,  /3,  y ; 
then,  attention  being  given  to  the  algebraic  signs  of  the 
trigonometrical  lines,  we  have 

A/=  AB  cos  a  +  BD  cos  i3  +  DF  cos  7, 
F/=AB8ina  +  BDsin  i3-|-DFsin  7. 
By  this  means,  all  the  angular  points  of  the  series  are 
referred  to  the  meridian  of  the  first,  exactly  in  the  same 
manner  as  the  different  points  of  a  curve  are  referred  to  its 
axis  by  their  co-ordinates. 
We  have  now  to  determine  the  differences  of  latitude. 


Taking  the  point  F  for  example,  let  FA  be  the  arc  of  the 
parallel  circle  on  the  spheroid,  passing  fhrou^h  F,  and  h 
its  intersection  With  the  meridian  of  A,  then  A  li  (which  is 
always  less  than  A/)  is  the  arc  of  meridian  corresponding 
to  the  difference  of  latitudes.    To  compute//*  we  have, 

from  the  properties  of  the  spheroid,  the  formula/A  =  F/ 
tan  /'  -4-2  R,  in  whicli  V  is  the  approximate  latitude  of  F, 
and  R  the  distance  from  the  centre  of  the  earth ;  and  as /A 
is  always  very  small,  instead  of  computing  the  value  of  R, 
it  will  be  sufficiently  accurate  to  use  p,  the  radius  of  curva- 
ture of  the  meridian  corresponding  to  the  latitude.  The 
distance /A  thus  found  is  expressed  in  feet;  to  convert  it 
into  seconds  of  arc  we  must  multiply  by  <»  -4-  p ;  hence 
the  difference  of  the  latitudes  of  F  and  A,  expressed  in 
seconds,  is — 

/'-/=r(«^p)(A/-/A). 

The  latitude  of  F  and  its  distance  F/from  the  meridian 
of  A  being  known,  its  longitude,  or  the*arc  FA  of  the  paral- 
lel circle,  is  found  from  the  formula  already  given.  Let 
p'  be  the  radius  of  curvature  of  the  perpendicular  arc  F/, 
then  (w  -7-  pO  F/  is  the  number  of  seconds  in  F/,  and  hence 
the  difference  of  longitudes  of  F  and  A  in  seconds  is 
X'  -  X  =  ((u-i-p')  X  F/sec  /'. 

When  the  positions  of  a  considerable  number  of  points 
are  to  be  determined,  the  calculations  may  be  facilitated 
by  forming  a  table  of  the  values  of /"A  corresponding  to 
eveiy  value  of  F/ proceeding  by  small  differences,  100  feet 
for  example.  In  following  this  method  however  the  sta- 
tions must  not  be  so  far  from  the  assumed  meridian  that 
the  difference  of  the  curvilinear  distance  and  its  projection 
on  the  horizontal  plane  becomes  sensible,  and  hence  in  the 
survey  of  a  large  country  the  direction  of  a  new  meridian 
(or  the  azimuths)  requires  to  be  deteimined  asti^onomically 
when  the  triangulation  has  been  carried.a  degree  or  two  to 
the  east  or  west  of  the  point  of  departure.  'It  is  scarcely 
necessary  to  add  that  the  positions  of  the  secondary  points 
are  computed  without  reference  to  the  curvature,  or  con- 
vergence of  meridians. 

Tne  method  of  computing  the  distance  between  the 
parallels  of  two  remote  stations,  A  and  F,  which  we  have 
now  described,  is  that  which  is  usually  followed  in  measur- 
ing arcs  of  meridian.  To  this  purpose,  indeed,  it  is  par- 
ticularly adapted,  for  as  tlie  chain  of  triangles  runs  along 
the  direction  of  the  meridian,  the  distances  of  the  signals 
from  the  line  to  be  measm'ed  are  not  so  great  as  to.  give 
rise  to  any  eiTor  by  reason  of  the  neglect  of  the  cun'ature 
of  the  perpendicular  arc.  For  other  methods  of  computing 
the  parts  of  the  meridian,  and  formulae,  theoretically  more 
exact,  for  computing  the  latitudes,  longitudes,  and  azimutl^s, 
%QQjye\9Jai\yse'&M6ihodes  Analytiques  pour  la  Determination 
c^un  Arc.  du  Miridien ;  or  Puissant,  Traite  dc  Geodcsie,  3rd 
edition,  1842.) 

If  the  earth  were  a  regular  spheroid  of  rotation,  the  lati- 
tudes and  longitudes  deduced  from  geodetical  measurements 
commencing  with  a  given  observatoiy  would  agree  exactly 
(supposing  no  errors)  with  those  given  by  ^ronomical 
observations.  Such  agreement  however  is  not  found  to 
exist,  and  no  regular  figure  can  be  assigned  to  the  earth 
by  which  the  results  of  the  two  methods  can  be  entirely 
reconciled.  An  instance  or  two  will  suffice  to  give  an  idea 
of  the  extent  to  which  the  discordances  may  reach.  In 
the  remeasurement  of  Beccaiia's  arc,  the  astronomical  dif- 
ference of  latitude  between  Andrate  and  Mondovi  was 
found  to  be  V  7'  26".98,  while  the  difference  computed 
from  the  French  triangulation,  taking  the  obser>'atorj-  of 
Paris  as  the  point  of  departure,  and  assuming  the  ellipticity 
=  1  -r 30866,  was  V  &  14".82.  The  discordance  amounts 
to  47".84,  corresponding  to  a  distance  on  the  meridian  of 
about  4880  English  feet,  the  whole  distance  being  about 
368,885  feet.  Again,  the  latitude  of  Venice  deduced  from 
that  of  Rimini  by  triangulation  was  found  to  differ  17".2 
from  the  latitude  given  by  direct  observation ;  and  the 
latitude  of  Rimini  deduced  from  that  of  Milan  differed 
27".4  from  the  astronomical  latitude.  {Connaissance  des 
Terns,  1827.)  Similar  anomalies  have  been  found  in  the 
surveys  in  England,  France,  Austria,  and  indeed  all  other 
countries ;  and  as  their  amount  exceeds  that  which  can 
with  any  probability  be  assigned  to  errora  of  obser\'ation, 
they  are  ascribed  to  iiregularities  in  the  direction  of  gravity 
arising  from  inequalities  in  the  form  or  internal  structuii3 
of  the  eadh,— to  the  attraction  of  mountains  or  local 
variations  of  density.    Puissant  (^M^tn,  dB  PAcad,,  t.  xiv.i 
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1838)  shows  reason  for  supposing  that  in  France  the  cur- 
vature of  the  surface  is  considerably  different  on  the  east 
and  west  sides  of  the  meridian  of  Pans. 

Determination  of  the  Altitudes, — In  order  to  complete 
the  description  of  the  objects  embraced  in  a  trigonome- 
trical survey,  it  only  remains  for  us  to  point  out  the  manner 
in  which  the  relative  heights  of  the  stations  are  observed 
and  computed.  The  observations  reauired  for  this  purpose 
are  the  zenith  distances  of  the  sisals  as  seen  from  each 
other ;  and  they  may  be  made  with  the  theodolite  or  any 
instrument  with  which  angles  can  be  measured  in  a  ver- 
tical plane.  The  chief  difficulty  attending  the  determina- 
tion arises  from  the  uncertainty  of  the  terrestrial  refrac- 
tion, an  element  which  is  liable  to  frequent  and  consider- 
able variations,  more  especially  as  the  objects  observed  are 
always  near  the  horizon.    The  formulae  are  as  follows : — 

Let  h  and  A' denote  respectively  the  heights  of  two 
stations,  A  and  B,  above  the  level  of  the  sea ;  z  the  zenith 
distance  of  B  as  observed  at  A ;  Axr  the  seconds  of  arc 
through  which  B  is  elevated  by  the  refraction ;  z'  and  Air' 
the  corresponding  quantities  in  respect  of  A  as  observed  at 
B ;  C  the  angle  at  tne  centre  of  the  earth  formed  by  the 
verticals  of  A  and  B ;  </  the  distance  in  feet  between  A 
and  B  on  the  spheroid ;  and  r  the  radius  of  curvature  of 
tlie  terrestrial  arc.  The  plane  triangle  formed  by  the  two 
verticals  and  the  straight  line  which  joins  A  and  B  gives 
this  analogy : — 

J^+A'+A  :  h'^h  :  :  cot  4  C  :  tan  i  [z^  +  t^-^iz-^Lz)), 

from  which,  on  rejecting  superfluous  quantities,  and  with 
the  aid  of  certain  physical  assumptions,  the  formulae  for 
computation  ace  deduced. 

In  the  first  place,  h'-\-h  may  be  rejected  as  being  insen- 
sible in  comparison  of  2r :  then  since  J8f'-1-A«'— (r+Az)= 
2  {90**  -  (z-^-dz  -  i  C)  },  the  above  analogy  gives 

A'-A=2r  tan  \  C  cot  (xr-l-Ay-iC). 

Again,  because  C  is  always  very  small  an^le,  we  may 
put,  without  sensible  error,  c^^s  2r  tan  ^  C.  The  last  formula 
then  becomes 

A'-A =rf  cot  (2f+Az-.  i  C). 

With  respect  to  the  unknown  quantity  Air,  two  assump- 
tions are  made  :  first,  it  is  assumed  that  the  whole  effect  of 
the  refraction  at  both  stations  is  proportional  to  the  dis- 
tance between  the  stations,  or  to  the  angle  C ;  or  to  assume 
Air'-f-  ^  =  AC,  where  A  is  a  numerical  coefficient.  Se- 
condly, it  is  assumed  that  the  effect  of  the  refraction  is 
the  same  at  both  stations,  or  that  Az'srAzr;  this  gives 
Air  =  iAC, and  consequently  Ar— iC  =  — i(l-A)C.  Sub- 
stituting this  in  the  last  equation,  we  get 

A' -A  =  d  cot  {xr-i  (1-A)  C}.        (a). 

This  equation  gives  the  height  of  the  signal  at  B  above 
the  place  of  the  instrument  at  A  in  terms  of  the  geodetical 
distance  </,  and  the  observed  angle  z,  assuming  the  co- 
efficient of  refraction  to  be  known.  It  will  be  observed 
that  C  is  given  in  seconds  by  the  formula  C  =  w  c^ -t- r, 
where  «=206264"-8. 

When  the  zenith  distances  are  observed  at  both  stations, 
the  coefficient  k  may  be  deduced  from  the  observations ; 
for  the  assumption  of  A«'-|-Aif =A  C  gives  AC=C  +  180°- 
(«  +  z\  whence 

l-A=(z'+ir-180*»)-4-C.        (6). 

A  mean  value  of  A,  deduced  in  this  manner  from  a 
number  of  reciprocal  observations,  may  be  substituted  in 
the  equation  (a)  for  finding  the  difference  of  the  heights 
of  two  stations  when  the  zenith  distance  has  been  observed 
at  one  of  them  only.  But  when  z'  and  z  are  both  observed, 
the  difference  of  altitude  is  obtained  independently  of  the 
value  of  A ;  for  on  substituting  the  value  now  given  of 
1— A  in  equation  (9),  we  get 

A'-.A  =  £ftanJ(s'-^).        (c). 

The  absolute  height  A  of  the  first  station  is  usuadly 
found  by  levelling  from  the  surface  of  the  sea  at  half-tide. 
But  assuming  the  refraction  to  be  known,  the  absolute 
height  of  a  station  may  be  determined  by  observation  of 
the  zenith  distance  of  the  sea  horizon.    The  formula  is 

A=4r(l+iA)Man?(s-90*').        (rf). 
In  the  application  of  the  preceding  fonnulse,  it  is  neces- 
sary to  attend  to  the  height  at  which  tiie  insbiunent  was 
P.  C.  No.  1580. 


placed  with  respect  to  the  signal,  or  point  for  which  the 
calculation  is  to  be  made.  For  instance,  if  the  object  ob- 
served is  the  surface  of  the  ground,  and  the  instrument  is 
placed  at  the  height  of  n  feet  above  the  surface  at  both 
stations,  then  on  computing  the  coefficient  of  refraction 
from  the  formula  (6),  the  angles  z^  and  z  must  be  each 
diminished  by  the  number  of  seconds  in  the  angle  subtended 
by  n  feet  at  the  distance  d,  that  is,  by  206264^'- 8  tz  4- c^. 
In  the  formula  (c),  which  applies  to  reciprocal  observa- 
tions, the  height  of  the  instrument  need  not  be  regarded, 
provided  it  be  the  same  with  respect  to  the  signal  at  both 
stations.  In  the  cases  to  which  (a)  and  (rf)  apply,  the 
correction  is  made  by  subtracting  the  height  of  the  instru- 
ment above  the  ground  from  the  results  given  immediately 
by  the  formulae. 

The  surest  determination  of  altitudes  is  thai  which  is 
given  by  reciprocal  observations ;  for  in  this  case  the  only 
assumption  involved  in  the  formula  is,  that  the  refraction 
is  the  same  at  both  stations ;  and  if  the  observations  are 
made  under  similar  atmospheric  circumstances,  this  cannot 
well  be  supposed  to  lead  to  error.  Such  observations  also 
give  a  more  certain  value  of  the  coefficient  of  refraction 
than  can  be  deduced  from  the  astronomical  theory,  which« 
besides  the  hypotheses  necessary  for  connecting  the  varia- 
tion of  temperature  with  the  altitude,  assumes  also  (for  the 
present  purpose)  that  the  variation  of  temperature  follows 
the  same  law  throughout  the  whole  distance  from  the  one 
station  to  the  other.  The  mean  value  of  A,  deduced  by 
Bessel  from  reciprocal  observations  made  during  the  mea- 
surement of  the  Prusaan  arc,  was  0*1370;  Gauss  found 
0-1306 ;  CaraboBuf,  from  the  French  triangulation  in  Pied- 
mont, 0-1285;  Struve,  in  Russia,  0*1237;  Delambre  and 
Mechain,  0*1566;  and  in  the  English  survey  the  refrac- 
tion was  usually  found  to  be  about  008  at  each  station, 
which  gives  A  «  0*1600.  This  comparatively  laii^e  co- 
efficient may  probably  have  been  owin^  to  the  circum- 
stance that  tne  observations  were  generally  made  by  night* 
when  the  refraction  is  greatest. 

We  shall  conclude  this  article  with  a  statement  of  the 
results  of  those  measures  of  meridional  arcs  which  appear 
the  most  deserving  of  confidence,  and  of  the  elements  of 
the  elliptic  spheroid  of  revolution  to  which  they  most 
nearly  correspond,  as  determined  by  Bessel,  in  the  •  Astro- 
nomische  Nachrichten,'  No.  438  ( Altona,  1841).  The  ori- 
ginal data  are  given  in  the  works  to  which  reference  has 
already  been  made  ;  but  it  is  necessary  to  remark  that  as 
the  sector  observations  from  which  the  amplitudes  of  the 
English  and  Indian  arcs  were  deduced  have  been  recom- 
puted by  Bessel,  some  slight  corrections  are  made  in  the 
latitudes,  and  the  ori^nal  distances  are  reduced  to  British 
standard  feet  according  to  the  comparisons  of  Captain 
Kater.  The  distance  between  the  parallels  of  Mola  and 
Montjouy  in  the  French  arc  has  also  been  corrected  on 
account  of  the  error  above  mentioned.  We  have  reduced 
the  distances,  which  in  BessePs  table  (as  well  as  the  ori- 
ginal accounts,  excepting  those  of  the  English  and  Indian 
arcs)  are  all  ^iven  in  terms  of  the  toise  of  Peru,  into 
English  feet,  using  the  ratio  of  the  toise  to  the  foot  given 
by  Captain  Kater,  in  the  •  Phil.  Trans.'  for  1821,  namely, 
6*39459252  !  1.  The  normal  temperature  is  that  of  the 
toise,  or  13*  of  Reaumur,  equal  to  61i**  of  Fahrenheit.  The 
numbers  in  the  last  column  show  the  variations  which  are 
required  to  be  made  in  the  observed  latitudes  given  in  the 
second  column,  in  order  that  the  measured  arcs  may  all 
belonfi[  to  the  same  spheroid  of  rotation.  These  variations 
were  determined  by  bessel,  on  the  principle  that  the  sum 
of  their  squares  should  be  a  minimum. 
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4.  FnMokJr^. 
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.    51    9    8-86 
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+2-6B7 
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+O-607 
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The  elemeata  of  the  elliptic  spheroid  of  rotation  deduced 
from  the  above  data,  and  to  which  the  above  variations  of 
latitude  correspond,  are  as  follows : — Let  a  denote  half  the 
greater  axis  of  the  meridian  (or  equatorial  radius),  b  half 
U10  polar  axis,  <  t^e  ellipticity,  and  e  the  eccentricity; 
then — 

a  =  2092360000,    b  z^  20853657' 16  English  feet. 

a  :  6^299-1528  :  298*1528, 
a-6  1 

4  «  --:-  =  SnnrTCis-  «  -003342773, 


a        .  299*  1528 
log  ee  =  8*9122052,  log  VCl- 


•ee)  =  9*9985458202. 


These  elements  agree  so  nearly  as  to  be  almost  identical 
with  those  adopted  bv  Mr.  Aiiy,  in  his  excellent  treatise 
on  the  *  Figure  of  the  Earth'  (Jancy.  Metropolttana),  The 
coincidence  is  the  more  remarkable,  as  Mr.  Airv  selected 
several  arcs  not  included  in  the  above  table,  and  adopted 
a  totally  different  method  of  combining  them.  He  gives 
the  equatorial  radius  =  20929713  feet,  and  the  ratio  of  the 
axes  299-33  :  298*33. 

On  substituting  Bessel's  elements  in  the  elliptic  formulae 
for  the  length  of  degrees  of  the  meridian  and  the  parallel 
circles,  the  following  expressions  are  found : — Let  /denote 
the  latitude,  m  the  length  in  ffeet  of  a  degree  of  the  meri- 
dian between  the  parallels  whose  latitudes  are  respectively 
/— 4  and  /+-i,  and  p  the  length  of  a  degree  of  the  parallel 
whose  latitude  is  /:  then 

m  =  364575-6-1831*0  cos  2/  +-  39  cos  4/  -,  &c. 

p  =  365491-2  cos  I  -  306-8  cos  3^  +  0*4  cos  5/  -,  &c.; 

Length  of  the  quadrant  of  the  meridian  =  328118(V4  feet. 
From  the  above  formulae  we  have  comiiuted  the  follow- 
ing table  of  the  lengths  of  degrees  of  latitude  and  longi- 
tude  in  Engtish  feet: — 

Degree  of  Degree  of 

Latitude.  Maiidun.  PtoaUel  Cinde. 

0«  362748-5  365185-8 

10  362658-0  359674*0 

20  363173-7  343296-4 

30  363658-1  316524-3 

40  364254-0  2801350 

45  364575-6  2586573 

50  364889-9  235197-9 

60  365489-1  183051*6 

70  365978*9  125270-5 

80  366299-2  63620*1 

90  306410*5  0-0 

TmGONOMETRICAL  TABLES.  The  chronological 
^t  given  in  Tablbs  will  serve  as  a  sketch  of  the  history  of 
these  tables :  we  desire  here  to  elucidate  a  point  of  their 
ooiUitructi<Hk  which)  in  the  present  slate  of  transition  from 


one  sytem  of  d^nitions  to  another  [Twoonoiixtby],  oauaes 
a  great  deal  of  confusion. 

In  the  ordinary  trigonometrical  tables  is  set  down  the 
common  or  Bri^g's  logarithm  of  the  sine^  cosine,  &o.  of 
every  angle  which  is  an  exact  number  of  minutes  (or 
seconds,  or  ten  seconds,  as  the  case  may  be)  from  0®  to  90^. 
Looking  into  a  table  we  find  for  the  logarithm  of  the  sine 
of  35^  for  instance,  97585913.  This  number  is  tho 
logarithm  of  5735764363,  a  number  containing  nearly  ^x 
thousand  millions  of  units.  But  the  consti-uctors  of  uieaM* 
tables  used  a  radius  of  ten  thousand  millions  of  units,  and 
their  assertion  consequently  is,  that  if  a  right-angled  Ui* 
angle  have  ten  thousand  millions  of  units  in  its  hypo- 
thenuse,  and  35  degrees  in  one  of  its  angles,  tlie  side  oppo- 
site that  angle  will  be  5735764363,  which  is  correct  witiuii 
one  unit.  The  logarithm  of  this  radius  is  ten,  and  tlm 
earliest  tables  were  constructed  so  as  to  give  ten  figures  of 
the  logarithms,  from  which  ten  significant  figures  of  the 
sine,  &c.  might  always  be  found :  this  radius  was  there- 
fore convenient.  Those  who  use  the  old  system  strictly, 
and  employ  the  radius  in  every  formula,  find  no  difficulty : 
thus,  if  c  be  the.hynothenuse  of  a  spherical  triangle,  and 
oand  b  its  aides,  we  nave 

cos  a  .  cos  b 

cos  c  = 

r 

log  cos  c  =>  log  cos  a  +  log  cos  ^  —  log  r  (or  10). 
But  those  who  use  the  old  system,  and  have  dropped  into 
the  habit  of  making  the  radius  always  unity,  or  omitting  it 
from  the  formulae,  and  those  who  use  the  new  system,  in 
which  the  sines,  &c.  are  numerical  representations  of  ratios, 
will  always  find  a  difficulty,  until  they  establish  a  new  ex- 
planation of  the  characteristic  of  the  logarithms  which  they 
find  in  their  tables.  We  speak  of  course  of  be^nners,  for 
practice  wDl  get  over  such  a  discrepancy^,  or  will  perhaps 
cause  a  sufficient  explanation  to  suggest  itself. 

To  either  of  the  two  last-mentioned  classes  of  persons, 
the  sine  of  35°  is  -5735764363,  and  its  real  logarithm  is  the 
negative  quantity  -7585913  -  1,  or  -  -^14087.  To  them 
therefore  the  aimple  explanation  of  the  discrepancy  be- 
tween their  logarithm  and  that  of  the  tables  is  as  follows : 
— ^The  tabular  logarithm  is  always  10  motre  than  the  real 
logarithm,  and  the  real  logarithm  always  10  less  than  the 
tabular  logarithm.  There  are  two  ways  of  proceeding : 
either  to  take  out  the  real  logarithm,  wmch  can  always  be 

done,  using  the  characteristic  —  1  (or  for  distinction,  T> 
instead  of  9,  —8  or  8  instead  of  2,  —3  or  3  instead  of  7, 
and  so  on ;  or  to  remember  that  each  logarithm  is  10  too 
great,  and  to  make  the  correction,  either  mentally  or  at  the 
end  of  each  logarithm.  We  have  always  founa  the  first 
mode  the  better  of  the  two,  and  we  should  recommend  no 
one  to  reject  it  without  a  sufficient  trial. 

For  example,  suppose  it  required  to  calculate  tan  0= 
V  (sin  1^  sin  U^'-^-sin  3"")*.  We  have  (not  nsing  the  arith- 
metical complement)  __ 

log  sin  1*^2418558 

log  sin  14*^  1-3836752 

add>6255306 

log  an  3"  2-7188002 

subtract  2^9007303 


B=rW     2)472019^ 
"2^3600955 

In  looking  for  the  result,  we  remember  that  the  tabular 
io^ithm  answering  to  2-3600955  is  8*3600955, 

The  multiplication  of  the  negative  characteristic,  when 
it  occurs,  odlers  no  difficulty,  the  pext  canied  fixun  the 
positive  decimals  being  deducted  from  the  product  made 
with  the  negative  figure,  instead  of  added  to  it.  La  divi- 
sion however,  in  order  to  keep  the  negative  quantity  en- 
tirely to  the  characteristic,  which  is  important,  the  mul- 
tiple of  the  divisor  chosen,  when  the  negative  part  is  not 
itself  one,  should  be  the  one  above  that  negative  part,  not 
below  it,  and  the  figures  necessary  to  reach  that  superior 
multiple  should  be  carried  positively  to  the  decimal  por- 
tion. Thus,  when  10-212. . .  is  to  be  divided  by  4,  the 
fours  in  12  arc  3,  and  the  2  (subtracted  from  —  10  to  give 
— 12)  is  now  to  be  added,  so  that  the  next  s^p  is  to  put 
down  the  fours  in  22 ;  after  which  as  usual 
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"8^863. *• 
If  it  be  preferred  to  use  the  arithmsti<ml  complement, 
the  beat  mode  of  proeeedinff  ie  to  make  the  real  logmrithm 
with  its  ngn  changed,  bjrsiibtmctitig  the  tabular  lof^thm 
mentailf  ^m  10.  But  if  we  have  a  tantfent  in  which  the 
characteti^o  is  greater  than  10,  make  the  real  nsgatiye 
cfaaraoteiiBtio  from  the  aabtractioiu    As  fbllowa  :-- 

sin  1*  ■?2418663  ain  1*  F24l855d 

X^sin  14*  r3836752  X  sin  14«  T3886752 

•^sinS^    1281199B  -rtan  ST  27198966 

ndd   TsOeTaoa  add    4^3449263 

Those  who  would  use  the  tabular  logarithms  must 
remember  that  every  logarithm  is  too  great  by  ten,  or  must 
write  it  thus — 

loff  sin  l"*  s  8-2418553  >  10 
the  latter  being  the  best  plan  at  first.    The  additions  and 
subtractions  must  be  corrected  by  this  additional  column, 
and  if  the  result  is  wanted  to  .be  a  tabular  logarithm, 
must  reduce  it  to  the  form  A  —  10,  and  must  look  for  A 
in  the  tables.    When  a  division  is  to  be  made,  the  charac- 
teristic and  its  correcting  follower  must  both  be  increased 
so  that  the  result  may  still  be  in  the  form  A— 10.    Thus, 
to  extract  the  fifth  root  of  sin  1**,  we  must  throw  the  loga- 
rithm into  the  form  in  the  first  line  following : — 
5)48-2418553  -  50 
9-6483711  -  10 

TRIGONOM£TRY.  lliis  word  signifies  the  measure- 
ment of  triangles,  but  we  might  as  weu  attempt  to  confine 
geometry  within  etymologi^  limits,  as  the  science  of 
which  we  are  going  to  give  some  account  in  this  artidej: 
the  measurement  oC  the  earth  is  now  only  an  isolated  ap- 
plication of  the  former;  and  the  measurement  of  triangles, 
of  the  latter* 

In  the  modem  division  of  the  mathematical  sciences, 
trigonometry,  though  still  defined  in  books  as  the  art  of 
measuring  triangles,  really  means  the  consideration  of 
alternating  or  periodic  magnitude ;  in  which  quantity  is 
imagined  to  go  throagh  alterations  of  increase  and  dimmu- 
tion  without  end :  tlwt  is,  ^,  a  function  of  x^  is  trif^ono- 
metrical,  when,  as  x  varies  through  all  stages  of  magnitude 
^OT,  in  technical  language,  increases  from  -  oo  to  +<x> ),  it 
takes  an  infinite  number  of  alternate  increases  and  diminu- 
tions. It  is  perfectly  possible  to  contrive  a  common  alge- 
braic fimction  which  shall  go  through  any  given  number 
of  such  changes,  a  thousand,  a  million,  or  more :  but  with- 
out recourse  to  infinite  series,  it  u  imposaable  to  find  one  in 
which  the  number  of  alternations  is  unlimited.  If  the  pro- 
perties of  algebraical  series  were  as  visible  to  the  unassisted 
apprehension  as  those  of  figure  in  geometry,  it  would  be 
seen  that  the  two  following  series  (afterwards  known  as 
those  for  the  sine  and  cosine  of  x\ 

*- 2T  +  2X375  -  ^•' '"•1  ^  -  T + -OTi  -  ««^' 

are  periodic  in  value :  and  that,  x  being  a  certain  incom- 
mensurable number  (3*141592....),  aJl  the  chang^es  of 
magnitude  that  they  can  possibly  take  are  only  repetitions 
of  what  take  place  while  x  increases  from  0  to  2s'.  We 
cannot  form  a  more  adequate  idea  of  an  intelligence 
superior  to  that  of  the  human  race,  than  by  imbuing  one 
to  which  this  truth  should  be,  in  consequence  of  sufficient 
rapidity  of  power  of  computation,  a  purely  elementaiy  one. 
We  are  obliged  to  come  by  this  knowledge  through  our 
X)erceptions  of  space,  and  by  the  application  of  algebra  to 
geometry ;  and  the  construction  and  use  of  our  alphabet 
for  the  expression  of  periodic  magnitude  is  contained  in 
what  are  called  the  elements  of  trigonometry. 

The  most  simple  notion  of  penodic  magnitude  lies  in 
supposing  that  the  changes  made  are  purely  cyclical,  or 
repetitions  of  the  same  for  ever:  as  for  instance,  thoste 
which  occiu"  in  turning  a  handle  in  a  vertical  plane.  The 
number  of  revolutions  traced  out  by  the  handle  may  be  as 
great  as  we  please,  and  the  quantity  of  length  of  fiie  cir- 
cular arc  described  by  its  extremity  may  be  as  many 
times  the  circumference  of  the  circle  as  we  please,  that  is, 
as  long  as  we  please :  but  the  distance  of  the  handle  from 
the  ground  is  periodic,  exhibiting  perpetual  increase  and 
diminution  as  it  rises  and  falls.  Hence  the  circle  naturally 
becomes  a  sort  of  standard  of  reference,  and  circular  mo- 


tion the  primary  idea,  in  all  consideration  of  periodically 
changing  magnitude.  The  arc,  or  the  angle  which  it  sul)- 
tends  at  the  centre,  is  the  magnitude  which  increases  with- 
out limit,  all  past  revolutions  being  counted ;  and  the  lines 
which  only  depend  on  the  position  of  the  moving  point  in 
the  circle,  and  not  on  the  number  of  revolutions  by  which 
it  has  attained  that  position,  are  the  periodic  magnitudes 
in  terms  of  which  all  others  are  expressed. 

The  periodic  magnitudes  connected  with  a  vaiyingangle. 
so  far  as  they  have  separate  designation,  are  the  sine,  cosine, 
tangent,  cotangent,  secant,  cosecant,  versed  sine,  coversed 
sine,  and  chord.  A  change  is  ^raduaJly  taking  place  in  the 
mode  of  conceiving  these  quantities,  and  one  which  it  is  very 
desimble  to  expedite :  though  slight  in  appearance,  and  pro- 
ducing no  difference  in  results,  it  gives  a  great  advantage  in 
the  consideration  of  formulee.  These  elements  ivere  lines  : 
they  now  often  are^  and  in  time  always  wili  be^  the  ratios 
of  lines  to  lines.  The  following  figure  exhibits  the  old 
definitions :— >- 
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Let  O  be  the  centre  of  &  circle,  and  A  O  B  an  angle  mea  • 
sured  from  a  fixed  radius  O  A,  the  direction  of  revolution 
in  which  angles  are  measured  positively  being  denoted  by 
the  arrow.  Ptom  B  draw  B  M  nerpendicuiar  to  O  A,  and 
at  A  and  C  dmw  tan^nts  to  the  circle.  Then,  in  these 
old  definitions,  B  M  is  the  sine,  O  M  the  cosine,  A  T  the 
tangent,  C  t  the  cotangent,  OT  the  secant,  O  /  the  cosecant, 
A  M  the  versed  sine,  C  N  the  coversed  sine,  of  the  angle 
A  O  B.  If  AB  should  make  a  complete  revolution,  so  as 
to  come  into  the  same  position  again,  the  angle  under  con- 
sideration would  now  lie 

four  right  angles  +  <  A  O  B, 
but  the  sine,  cosine,  &c.  would  all  be  the  same  as  before. 

As  the  line  O  B  moves  round,  the  signs  of  all  these  lines 
are  to  be  taken  positively  when  they  are  in  the  same  direc- 
tions as  when  AO  B  is  less  than  a  right  angle.  The  fol- 
lowing table  will  show  them  for  the  angles  A  O  B,  A  O  B', 
AOB'',  AOB^'',  all  measured  in  the  same  direction  of 
revolution. 
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Angle. 

A  OB,  leM 
thanavlglit 
angle  .     . 

AOV,  be- 
tween one 
and  two 
right  anglee 

A  OB",  be- 
tween two 
and  tliree 
right  anglee 

A  OB'",  be- 
tween three 
and  foar 
right  angles 

In  this  S3rstem  an  angle  has  an  infinite  number  of  lines 
of  each  sort,  one  to  every  radius  which  can  be  taken.  It 
is  therefore  necessary,  either  to  introduce  into  the  formulae 
the  value  of  the  radius  in  every  case,  or  to  adhere  to  some 
one  particular  value  of  the  radius,  which  is  always  under- 
stooa.  The  plan  usually  adopted  is  first  to  embarrass  the 
formulae  with  the  general  value  of  liie  radius,  then  gradu- 
ally to  accustom  the  student  to  conader  the  radius  as  one 
unit,  but  to  make  an  exception  when  trigonometrical  tables 
are  used,  by  considering  the  radius  as  ten  thousand  millions. 
These  inconveniences  are  avoided  in  the  new  system  of 
definitions,  which  is  as  follows-- 
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Fig.  2. 
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Prom  any  point  in  the  line  OB  (or  O  B',  Sec.)  which  is 
the  variable  boundary  of  the  angle,  draw  B  M  (or  B'  M', 
&c.)  perpendicular  to  0  A,  Let  0  M  and  M  B  be  positive, 
OM'  ana  M"B",  &c.  negative,  as  in  the  usual  method  of 
reckoning  coordinates.  Call  B  M,  B'  M',  &c.  opposite  to  the 
angles,  O  M,  O  M',  &c.  adjacent ;  and  let  O  B,  O  B',  &c.  be 
called  hypothenuses  (and  always  considered  positive).  Then 
the  sine  of  B OM  is  the  fraction  which  B  M  is  of  O  B,  with 
its  proper  sign,  in  this  case  positive :  but  the  sine  of  AO  B" 
is  the  fraction  which  M"  B"  is  of  O  B",  taken  negatively, 
because  M"  B"  is  negative.  It  is  indifferent  wliat  hypo- 
thenuse  is  taken,  by  the  property  of  similar  triangles,  and 
the  following  is  the  complete  system  of  definitions,  with 
the  values  written  for  the  four  angles.  They  give  a  slight 
degree  more  trouble  at  first,  which  is  amply  compensated 
in  the  superior  ease  with  which  all  formulae  may  be  deduced, 
to  say  nothing  of  the  advantage  of  avoiding  the  indefinite 
radius. 
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The  chord  has  lon^  ceased  to  be  regarded  as  one  of  the 
trigonometrical  Ainctions,  and  is  alwars  used  in  its  old  sens«, 
as  the  line  joining  the  extremities  of  an  arc. 

We  shall  now  make  a  collection  of  the  principal  trigo- 
nometrical formulae,  and  properties  of  the  fundamental 
functions,  referring  to  Anolx  for  the  modes  of  measuring 
angles,  to  Sink  for  development  of  several  of  the  most  im- 
portant points,  to  Series  for  the  expandons  of  various 
functions,  to  Mbnsuiiation  and  Spherical  for  the  formulae 
imrticularly  connected  with  triangles,  and  to  Nbgatiye 
QuANTrriBs,  Root,  Subsidiary  Angle,  &c,  for  various 
other  usual  applications. 

1.  No  sine  nor  cosine  exceeds  unity ;  no  secant  nor  co- 
secant is  less  than  unity;  a  tangent  or  cotangent  may  have 
anj  value ;  versed  sines  and  coversed  sines  are  always  oon  ■ 
tained  between  0  and  2,  both  inclusive. 

2.  With  the  sines  and  cosecants  must  be  remembered 

the   succession  -(-  + ;   with   cosines   and   secants, 

H +  ;  with  tangents  and  cotangents,  +  —  -| —  . 

Thus  when  an  angle  is  in  the  third  right  ajigle,  or  lies  be- 
tween two  and  three  right  angles,  its  cosine  \s  negative, 

^  being  the  third    sign  of  the  suocesrion  + 1-  . 

Versed  sines  and  covereed  sines  are  always  poative. 

3.  With  the  different  functions  must  be  remembered  the 
following  series  of  initial  values,  being  those  at  the  begin- 
ning of  the  several  right  angles :  thus — 

sinO=0,sin(r*Z)  =1,  sin  (2r*Z')  =0.  sin  (3r*Z*)=  -  1 

gine  I  0     10   —\l  \\    conne  11  0   -  1   Oil     luignit  I  0   »    0  oo 
ooaeciuit  |  oo     1  ep  —  1  11  teeant  |  1  ao  —  1  a»  ||coUiigeiit  |  »    0    ao    0 

4.  To  find  a  function  of  any  number  of  right  angles  in- 
creased or  diminished  by  a  given  angle,  take  the  same 
function,  if  the  number  of  right  angles  be  even,  its  co- 
function  (sine  for  cosine,  cosine  for  sine,  &c.)  if  Ihe 
number  of  right  angles  be  odd :  put  that  sign  which  be- 
longs to  the  given  function  in  the  right  angle  to  which  the 
whole  given  angle  belongs  when  the  increment  or  decre- 
ment is  less  than  a  right  angle.    Thus  we  have 


sin 


^3^-OJ  =  -  cose, 


which  is  thus  obtained :  the  odd  number  of  right  angles 
(^r  representing  a  right  angle)  is  a  direction  to  put  cosine 
instead  of  sine  on  the  opposite  side ;  now  Jir— 0,  0  being 
less  than  a  right  angle,  falls  in  the  third  right  angle,  and 
the  sine  in  that  right  angle  is  — ,  so  that  —  cos  9  must 
be  written.  The  following  resiUts  should  be  remem- 
bered :— 


8inr^-oJ=    cosO,  C08r|-oj=    sine,  tan  T^-e j  =    cot 0; 

sin   (I  +  0 J  =    cos  e,  cos  f  I  +  0 J  =-8in  6,  tan  T^  +  a  j  =  -cot  e ; 

sin     (ir  -  e)  =    sine,  cos   (ir  -  0)   s=-cose,  tan  (ir-e)   s=-tane; 

sin     (T  +  e)=-sine,  cos  (ir  +  e)   =-cose,  tan  (ir  +  e)   =    tanC; 

sin  (2»  -  e)  s=-sin  e,  C08(2»  —  e)   =    cos  e,  tan(2ir  -  e)   =-tan  e; 

sin        (-e)=-8ine,  cos      (- e)   s=    cose,  tan     (-  e)  =-tane 


5.  In  the  first  revolution,  9  and  ir  -  e  have  the  same 
sines  and  cosecants,  0  and  2r  -  e  the  same  cosines  and 
secants,  e  and  ir  +  ^  the  same  tangents  and  cotangents. 

6.  sin  e  cosec  e  =  1,  cos  e  sec  e  =  1,  tan  e  cot  e  =  1, 

sin  e       ^      ^     cos  e 

— T-  =:  tan  0  ,  ;t---  ss  cot  e. 

cos  e  '  sin  e 


7.  8in«e  +  cos«e=l,  l+tan*0  =  sec«e,  l  +  cot»e= 
cosec*  e. 

.    ^  tan  e 

an  e  =   ^.,  .   .._.  ^.,    cos  e  = 


V  (1  +  tan«  ey 


8.Iftate  =  J,thensine=;^^^, 
b 


V(l  +  tan*e) 
a 

cos  e  s 


V  (a«"+5o* 


9.  sin  (e  +  0)  =  sin  e  cos  ^  +  cos  e  sin  ^     |     cos  (e  +  <^)  =  cos  e  cos  ^  -  sin  0  sin  A 
sin  (e  -  0)  =  sin  e  cos  0  -  cos  e  an  0     |      cos  (e  -  0)  =  cos  e  cos  0  +  sin  e  sin  ^ 

1/^   *      /^   .    »v        tane-f-tan^  tan  e  -  tan  c6 

10.  tan  (e  +  c6)  =  = ,    '    ^ — ^       tan  (e  —  0)  =  ; 1-. 

\^  -r  ^j       1  -  tan  e  tan  <^  ^        ^^       1  -|-  tan  e  tan  ^ 


11.  sin  e  -f  sin  0  :=  2  sin 
sin  e  —  sin  0  =  2  cos 


9-^-4}       e-_^ 


■  cos 


e+0  .   e - 0 


e  4-  0       e  -  (A 

cos  e  +  cos  0  =  2  cos  —I-^    COS  —^ 
JL  2 


cose-co80=:^2  8in 


e  +  0    ,  e-. 0 


sm — =-'— 


12.  sin2e  i=  2  sine  cose, 

cos  2e  =:  COS*  e  -  sin*  e  =  2  cos*  e  -«  1  ds  1'-*  2  Bin'  ^ 
tan2e=  2tane-^(l-.tan*e). 
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13.  I  +  cos  0  =  2  cos*  — ,    1  +  sin  0  =  2  C08*(  4~2  J 

(M) 
(M) 


1  —  COS  0  =:  2  sin*  — ,    1  —  sin  0  =  2  8in*( 


1  —  cos  a 


♦*»*!'  ttSI=  **"*• 


1  +  cos  e 

sin  0  —  sin  g  _  tan  i  (^  —  0) 

sin  i  +  sin  e  ""  tan  ^  (0  +  0)  * 

sin  0  ±  sin  e  ^      w  .    .   /.x 

r_^ =:     tan  J  (0  db  0) 

cos  0  +  cos  9  *  ^^        '^ 

15.  If  9  be  half  a  right  angle,  or  less, 

cos  0  =  4  V(l  +  sin  20)  +  i  V(l  -  sin  20) 
sin  0  =  4  V  (1  +  sin  20)  -  i  .•(I  -  sin  20). 

16.  If  w  be  any  integer,  and  if  (cos  6  +  sin  0)*  be  deve- 
loped by  the  binomial  theorem  into  P©  +  Pi  +  P,  +  &c., 

Po  bein^  cos  0,  P,  being  n  cos  "  0  sin  0,&c.,  then  cos  n0 
is  P,  -  P,  +  P4  -  &c.,  and  sin  720  is  P,  -  P,  +  P,  -  . . . . 

17.  Let  C,  and  S^  stand  for  the  cosine  and  sine  of  n0 : 

2cos»0  =  C,+l 
4cos^0=C3+3C, 
8  cos*0=C\+4C,+3 
16  cos»0  =  0^+50,+ IOC, 
32  co^=Ce+6C4+15C,+10 
64  cosT0=C7+7C4+21C3+36C, 
128  cos«0  =  Cg+8C«+28C4+5GCa+35 
'    256cos»0  =  C9+9C,+36Ca+84C3  +  126C, 

512  cos'O0=C,„+  10Cg+45Ce+120C4+210C,+  126 

To  change  these  into  corresponding  formulae  for  powers 
of  sin  0, 

For  C,  C,  C,  C4  C,  C,  C^  C.  &c. 
Writes,  -C,  -S,  C^  S.  -C«  -S^  C,  &c. 
Thus    16  sin*0  =    S,  -  3S3  +  108, 

32  sin«0  =  -C4  +  6C4  -  15C,  +  10. 

18.  De  Moivr^a  Theorem  and  its  consequences : — 

(cos  0  +  sin  0.  V-1)"  =  c'^s  nB  +  sin  w0.  V-1 
<'^"*=cos0+sin0.V— 1       «  '      =co80-sin0.V-l 


cos  0  = 


c  +1 


If  2  cos  0  :^  a?  4-  ^, 

X 

and  2  cos  n0=a?*  +  --, 


""^  =  '     27-1 
then  2  V— l.sin  0  =37 

X 

and  2  V— I'Sin  0  =a?"  — — 


The  versed  sine  is  little  used  and  rai-ely  mentioned  in 
formulae ;  and  the  co versed  sine  is  really  only  invented  for 
analogy's  sake. 

The  term  sine  (the  Latin  word  sintiSy  meaning  the 
bosom)  has  been  the  object  of  much  discussion.  It  was  at 
one  time  looked  on  as  a  barbarism  from  the  Arabic ;  and 
some  endeavoured  to  substitute  eemissia  inscriptee^  the 
half  of  the  chord,  for  it.  Others  again  thought  that  it  was 
a  corruption  of  fif.  Ins,^  the  abbreviation  of  the  above.  Dr. 
Hutton  asserts  that  the  Arabic  word  Jeib^  which  is  used  for 
the  trigonometrical  sine  in  that  language,  dso  means  the 
bosom  in  common  language  ;  and  we  have  been  told  that 
this  is  correct :  if  so,  the  Latin  sinus  is  only  the  literal 
translation  of  the  Arabic.  The  arc  representing  a  bow 
(from  which  it  gets  its  name),  half  of  the  string,  which  re- 
presents the  sine  of  half  the  arc,  would  come  against  the 
fcreast  of  the  archer.  The  versed  sine  (sinus  versus^  or 
turned  sine)  was  called  the  sasittuy  or  arrow.  The  terms 
tangent  and  secant  are  derived  in  an  obvious  manner  from 
the  old  definitions. 

There  is  little  of  the  history  of  trigonometry  which  can 
be  either  usefully  or  intelligibly  separated  from  that  of 
mathematics  in  general.  Up  to  the  middle  of  the  last 
century  it  belonged  rather  to  geometry  than  to  algebra ; 
and  even  in  our  own  day  algebraical  trigonometry  is  not 
fully  established  in  England,  though  rapidly  making  its 
way.  Those  to  whom  trigonometry  is  only  useful  as  an 
instmment  in  the  solution  of  triangles  may  enjoy  the 


advantage  of  that  specific  clearness  which  geometry  gives 
to  the  individual  proposition  in  hand,  without  needing  to 
feel  the  want  of  a  sv'stem  which  points  out  the  direction  of 
future  progress.  But  those  who  are  to  be  trained  in  ma- 
thematics for  higher  views  and  more  difficult  applications, 
must  acquire  trigonometry  in  its  most  algebraical  form  as 
a  constituent  part  of  the  knguage  of  algebra,  and  an  ele- 
ment in  every  step  of  their  future  progress.  It  is  worse 
than  useless  to  attempt,  for  them,  to  draw  a  distinction 
between  algebraical  and  trigonometrical ;  the  science  will 
now  allow  that  distinction  to  remain,  and  will  rather  de- 
mand new  modes  of  expression  than  dii^nse  with  any  of 
the  old  ones. 

There  are  those  who  feel  sensible  of  incongruity  in  com- 
bining the  fundamental  notions  of  space  and  number 
together,  and  would  rather,  at  any  expense  of  trouble, 
keep  them  separate,  except  when  they  are  formally  united 
for  any  particular  application.  This  feeling  has  our  sym- 
pathy; and  if  it  were  possible  to  present  a  complete 
algebra,  both  in  definitions  and  processes,  without  recourse 
to  trigonometrical  language,  we  should  wilhngly  agree  to 
the  separation.  But  hitherto  it  is  not  so  :  the  only  view 
of  algebra  in  which  there  is  nothing  impossible  is  [Nega- 
tive, &c.  Quantities]  essentially  jomed  to  space,  and  par- 
ticularly to  angular  magnitude ;  so  that  those  who  would 
have  a  perfectly  pure  algebi-a  must  buy  it  at  the  expense 
of  unexplained  and  apparent!  v  contradictory  symbols. 

It  would  be  easy  to  avoid  the  notion  of  space  while 
using  the  terms  of  trigonometry  and  its  powerfiu  formula;. 
The  series  at  the  beginning  of  this  article  might  be  made 
the  definitions  of  the  sine  and  cosine :  or  sin  x  might  be 

only  an  abbreviation  of  re  —  5-g  «*  +  &c.,  and  cos  x  of 

1  —  2  ^  +  &<^«    The  fundamental  properties  of  the  sine 

and  cosine  might  easily  be  proved  to  belong  to  these  series, 
without  reference  to  any  geometrical  reasoning. 

TRIGONOSE'MUS,  Mr.  Kbnig's  name  for  a  genus  of 
Brachiopoda  {Terebratula  of  authors),  the  shell  of  which 
has  one  valve  produced  into  a  long  perforated  beak, 
truncated  at  its  apex.    (Fossil.) 

TRIGONOTRE'TA,  Mr.  Konig's  name  for  a  genus  of 
Bracmiopooa  {Terebratula  of  authors),  with  a  shell  which 
has  the  hinge  of  the  larger  valve  produced  into  a  trian- 
gular disk>  divided  by  a  triangular  central  foramen.  The 
Spirifer  of  Sowerby  oelongs  to  this  genus. 

TRILLER,  DAN lEL  WILLIAM,  a  learned  and  laborious 
German  physician,  was  born  at  Erfurt,  the  10th  of  February, 
1695.  He  received  his  classical  education  at  Zeitz  and 
Leipzig,  at  which  university  he  afterwards  studied  medi- 
cine. He  took  his  doctor's  degree  at  Halle  in  1718,  after 
which  he  returned  to  Leipzig  and  there  delivered  lectures. 
In  1720  the  town  of  Merseburg  offered  him  the  situation 
of  public  physician  ('  MMecin  Pensionn6  *)i  which  he 
accepted;  in  1730  he  made  several  journeys  into 
Switzerland  in  the  suite  of  a  German  prince.  Having 
obtained  his  dismission  at  the  end  of  four  years,  he  settled 
at  Frankfort-on-the-Main,  which  place  he  left  in  1746,  in 
order  to  settle  at  Dresden,  with  the  title  of  physician  to 
the  king  of  Poland.  At  last  the  university  or  "Witten- 
berg bestowed  on  him  a  professorship  in  1749,  which  he 
filled  with  distinction  until  his  death.  He  died  at  the  age 
of  eighty-seven,  on  the  22nd  of  May,  1782.  Triller  was  a 
very  learned  physician,  which  makes  one  regret  that  he  did 
not  publish  the  edition  of  Hippocrates  to  which  he  devoted  a 
great  part  of  his  life,  and  of  which  he  published  a  specimen 
under  the  title  *  De  novd  Hippocratis  Editione  Adornandfi 
Commentatio, ....  Speciminis  Loco  Libellum  Hippocratis 

"  De  Anatome," Commentario  perpetuo  Medico-critico 

illustravit,  Lugd.  Bat.,'  1728, 4to.  Abraham  Gronovius  in- 
serted his  notes  upon  iElian's  *  History  of  Animals '  in  his 
Greek  and  Latin  edition  of  this  author,  published  at  Lon- 
don, 1744,  4to.  The  judgment  passed  upon,  him  by  M. 
Goulin,  quoted  in  the  *  Biographic  M6dicale/  is  rather  severe, 
though  substantially  j ust .  During  forty  years,  says  he,  Triller 
filled  four  vols.  8vo.  with  Latin  poems  on  Medicine :  he  pub- 
lished dissertations,  opuscula,  and  a  mediocre  treatise  on 
pleurisy ;  he  disfigured  the  excellent  Pharmacopoeia  of  VVit- 
tenberg  by  overloading  it  with  quotations  and  notes,  in  which 
he  often  quotes  his  own  Latin  poems,  and  shows,  amidst 
many  childish  jeua;  de  mots,  that  he  was  neithei  a  druggist 
nor  a  physician.  The  list  of  his  works  (which  consist  almost 
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entirely  of  monographs  and  dissertations)  occupy  two 
pftires  m  the  *  Biographic  M6dicale:'  of  these  perhaps  the 
following,  relating  chiefly  to  medical  antiquities,  are  some 
of  the  most  interesting : — *  De  Moly  Homerico  detecto, 
cum  Reliquis  Argumentis  ad  Fabulam  Grsecanapertinenti- 
bus/  Leipzig,  1716,  4to. ;  *  Apologia  pro  Hippocrate, 
Atheismi  falso  accusato,*'Rudol8tadt,  1719, 4to. ;  *  Epistola 
Medico-Critica  ad  Jo.  Freind  supra  I.  et  II.  Him)ocrati8 
Epidemicorum,  in  qua  simul  agitur  de  variis  ejus  Editioni- 
bus,*  Rudolstadt,  1720,  4to. :  «ConjecturaB  et  Emendationes 
in  Aretaeum,'  first  published  in  the  *  Acta  Erudit.  Lipsiens.,* 
1728,  p.  101,  sq.,  and  afterwards  inserted  in  Boerhaave's 
edition  of  that  author,  Ludg.  Bat.,  1731,  folio,  Greek  and 
Latin ;  '  Succincta  Commentatio  de  Pleuritide  ^usque 
Curatione,'  Frankfort,  1740,  8vo. ;  *  De  Veterum  Chirur- 
gorum  Arundinibus  atque  Habenis  ad  Artus  male  flrmos 
confirmandos  .  adhibitos,'  Wittenberg,  1749,  4to. ;  «  De 
Fame  Lethali  ex  Callosa  Oris  Ventricuh  Angustia,*  "Wit- 
tenberg, 1750,  4to. ;  *  De  Clysterum  Nutrientium  Antiqui- 
tate  et  Usu,'  Wittenbeii?,  1750,  4to. ;  *  De  Specificorum, 
sic  dictorum,  Remediorum  DubiaFide  et  Ambiguo  Effecta,' 
Wittenberg,  I'l^l,  4to.i  *  De  Hippocratis  Studio  Anato- 
mico  Singulari,'  Wittenberg,  1754,  4to. ;  *  De  Veritate 
Paradoxi  Hippocratici,  NulFam  Medicinam  interdura  esse 
Optimam  Medicinam,'  Wittenberg,  1754,  4to. ;  *  De  Scari- 
ficationis  Oculorum  Historia,  Antiquitate,  et  Origine,*  Wit- 
tenberg, 1754,  4to.;  *  De  Remedns  Veterum  Cosmeticis, 
eorumque  Noxiis,'  Wittenberg,  1757,  4to. ;  *  In  Locum 
Plinii  de  Morbo  per  Sapientiam  Mori,'  Wittenberg,  1757, 
4to. ;  *  Dispensatorium  Pharmaceuticum  Universale,' 
Frankfort,  1764, 4to. ;  •  De  Morbo  Caeliaco  singulari  a  Celso 
descripto,' Wittenberg,  1765,  4to. ;  *  Gepriifte  Inokulation, 
ein  Gedicht,'  Frankfort,  1766,  4to. ;  *  Opuscula  Medica  ac 
Medico-Philologica,  antea  sparsim  edita,'  Frankfort,  3  vols., 
1766-1772,  4to. ;  *  Gedicht  von  den  Verandeningen  in  der 
Arzneykunst,*  Wittenberg,  1768, 4to. ;  *  DeSenilibus  Morbis, 
diverso  Modo  a  Salomone  et  Hippocrate  descriptis  atque 
in  se  comparatis,'  Wittenberg,  1771,  4to. ;  •  De  Variis 
Veterum  Medicoram  Oculariorum  CoUyriis,'  Wittenberg, 
1772,  4to. 

{Biographie  MSditale  ;  Biographie  Universelle  ;  Eloy, 
Did,  Hist,  de  la  Mid.) 

TRILOCULI'NA,  the  name  of  a  genus  of  microscopic 

FORAMINIFEIU. 

TRILOBITES,  a  race  of  extinct  fossil  animals.  The 
older  collectors,  even  of  the  present  day,  may  remember 
the  curiosity  with  which  '  The  Dudley  Fossil,'  as  it  was 
ordinarily  termed,  was  regarded.  We  ourselves  have  heard 
it  called  by  such,  proud  of  their  treasure,  the  Dudley 
Fossil  Insect,  and  authors  who  went  deeper  into  the  sub- 
ject than  mere  gatherers  of  rarities,  had  their  several 
notions  regardingthe  place  which  it  occupied  in  the  ani- 
mal kingdom.  By  some  it  was  treated  of  as  an  insect 
under  the  name  of  Entomolithus  paradoxus  ;  by  others  the 
form  was  considered  as  that  of  an  extraordinary  Testacean 
with  a  shell  of  three  lobes ;  whilst  others  thought  that  the 
trilobitic  remains  belonged  to  animals  closely  approximated 
to  the  CnrroNS,  or,  at  least,  not  differing  greatly  from 
them. 

It  is  now  agreed  on  all  hands  that  Trilobites  are 
Crustaceans;  but  their  place  in  that  class-is  hardly  yet 
satisfactorily  determined ;  at  least  those  most  conversant 
with  the  subject  hold  different  opinions  upon  ^  the 
point. 

Supposed  Place  in  the  System, — ^The  very  names  imposed 
on  some  of  the  genera  by  modem  authors,  among  whom 
we  may  name  Brongniart,  Dalman,  Wahlenberg,  Kichwald, 
Pander,  Dekay,  and  Green,  announce  the  obscurity  in 
which  the  subjects  that  they  were  describing  were  involved. 

Thus  we  have  Asaphtts  (a<ra^))c,  obscure);  Catymene 
(ie£ic4Xv/4/i4viy,  concealed)  ;  Paradoxus  {trap&Sokogj  wonder- 
ful) ;Cryptfmymus  (xpitirrta,  to  conceal ;  Svofia^  a  name) ;  Ag- 
nostus  (afyvw^rroc,  unknown). 

Dr.  Bnckland  {Bridgewater  Treatise),  after  quoting  the 
Rccherches  sur  les  Rapports  naturels  qui  existent  entre  les 
Trilobites  et  les  animaux  articulSs,*  of  M.  Audouin,  ex- 
presses an  opinion  that  the  nearest  approach  among  liviuff 
animals  to  the  external  form  of  Trifooites  is  that  afforded 
by  the  genus  Serolis.  [Isopoda.,  vol.  xiii.,  p.  52.]  Dr. 
Buckland  thinks  that  the  most  striking  difference  between 
this  animal  and  the  Trilobites  consists  in  ttiere  being  a  fully 
developed  series  of  crustaceous  legs  and  antenn®  in  the 
Serolis,  whiM  no  traces  of  either  of  these  organs  have  yet 


been  discovered  in  connection  with  anyTrilobite.  Brong- 
niart, he  observes,  explains  the  absence  of  these  organs,  by 
conceiving  that  the  Trilobites  hold  precisely  that  place  in 
the  Gymnt^ranchiaie  crustaceans,  in  which  the  antennae 
become  very  small,  or  altogether  fail ;  and  that  the  legs, 
being  transformed  to  soft  and  perishable  feet  beaiing^ 
branchiae,  were  incapable  of  preservation. 

A  second  approximation  to  the  character  of  Trflobites 
occurs,  according  to  Dr.  Buckland,  in  the  Limnka,  or  Kinjg 
Crab  {Xiphosurus),  and  he  sees  a  third  example  of  this 
disposition  in  Branchipus  stagnalis.  [Branchiopoda, 
vol.  v.,  p.  343.] 

On  these  views  Dr.  Buckland  founds  the  following  argu- 
ment : — *  In  the  companion  here  mada  between  four  dif- 
ferent families  of  crustaceans,  for  the  purpose  of  illustrating 
the  history  of  the  long-extinct  Trilobites  bv  the  analogies 
we  find  in  the  Serolis,  Limulus,  and  Branchipus,  we  have 
a  beautiful  example,  taken  &am  the  extreme  points  of 
time  of  which  geology  takes  cognizance,  of  tiiat  vygtemttHc 
and  uniform  arrangement  of  the  animal  kingdom  under 
which  every  fiEmiilyis  nearly  connected  vrith  adjacent  aiMi 
cognate  fkmilies.  Three  of  the  families  under  oonnderation 
are  among  the  present  inhabitants  of  the  water,  while  the 
fourth  has  been  long  extinct,  and  occurs  onlv  in  a  fossil 
state.  When  we  see  the  most  antient  Trilobites  thus 
placed  in  immediate  contact  with  our  living  crustaceans, 
we  cannot  but  recognise  them  as  forming  pait  and  parcel 
of  one  great  system  of  creation,  connected  through  its 
whole  extent  by  perfect  unity  of  design,  and  sustained  in 
its  minutest  parts  by  uninterrupted  hamonies  of  organiza- 
tion. 

*  We  have  in  the  Trilobites  an  example  of  that  peculiar, 
and,  as  it  is  sometimes  called,  rudimentary  development  of 
the  organs  of  locomotion  in  the  class  crustaceans,  whereby 
the  legs  are  made  subservient  to  the  double  functions  of 
paddles  and  lungs.  The  advocate  for  the  theory  of  the 
derivation  of  existing  more  perfect  species,  by  successive 
changes  from  more  simple  antient  forms,  might  imagine 
that  he  sees  in  the  Trilobite  the  extinct  parent  stock  from 
which,  by  a  series  of  developments,  consecntive  fonns  of 
more  perfect  cnistaceans  may,  duhng  the  lapse  of  ages, 
have  been  derived  ;  but  according  to  this  hypothesis  we 
jought  no  longer  to  find  the  same  simple  condition  as  that 
of  the  Trilobite  still  rdained  in  the  living  Branchipus,  nor 
should  the  primeval  form  of  Limulus  have  possessed  such 
an  intermediate  character,  or  have  remain^  unadvanced 
in  the  scale  of  organization,  from  its  first  appearance  in 
the  carboniferous  series,  through  the  midway  periods  of  the 
sscon&aiT  formations  unto  the  present  hour.' 

Mr.  W.  S.  MacLeay,  in  his  highly-interesting  paper 
entitled  '  Observations  on  Trilobites,  founded  on  a  compari- 
son of  their  structure  with  that  of  Crustacea,'  publish^  in 
Mr.  Murchison's  work  on  *  The  Silurian  System'  (1839),  after 
noticing  the  opinions  of  Klein  and  others,  who  considered  the 
Trilobite  to  be  a  kind  of  molluscous  shell  with  three  lobes, 
and  that  of  Latreille,  who,  after  the  abandonment  of  Klein's 
supposition  as  untenable,  revived  it,  and  referred  the 
form  to  Chiton,  as  above  alluded  to,  remarks,  that 
although  Latreille  founded  his  argument  on  the  presumed 
absence  of  feet,  and  on  the  lateral  edges  of  Uie  body  in 
several  species  having  been  coriaceous,  it  is  evident  that 
these  animals  could  not  have  belonged  to  the  sub-kingdom 
Molluscaj  since  they  possessed  compound  sessile  eyes  and 
a  distinct  labrum,  and  must  be  assigned  to  the  sub-kingdom 
Anmtlosa,  in  which  are  found  many  articulated  animaJs 
which  have  compound  eyes  and  a  labrum  very  similar  in 
structure  to  those  of  Trilobites.  *  Having  a  hwd  shell, 
apterous  tergum  and  inconspicuous  feet,'  says  Mr.  Mac 
Leay  in  continuation,  'the  Trilobites  must  have  either 
belonged  to  the  order  Chilognatha^  among  the  Ametobala^ 
or  to  the  class  of  Crustacea*  But  all  the  Chilognatha  are 
terrestrial  animals,  and  the  obvious  geological  lact  is  that 
Trilobites  resided  in  the  sea.  We  must  clearly  therefore 
exclude  them  fV'om  the  Chilognatha^  and  place  them  among 
the  Crustacea^  in  which  class  it  now  becomes  necessary  to 
determine  their  exact  place.' 

Mr.  MacLeay  well  observes  that  the  crustaceans,  so 
remarkable  above  all  other  animals  for  the  great  varia- 
tion of  their  feet  both  in  number  and  form,  are  (fivisible  into 
two  groups :  those  in  which  the  eyes  are  sessile,  or  the  Edri- 
ophtkalma  of  Leaeh ;  and  those  which  have  their  eyes  sup- 
ported on  moveable  peduncles,  or  the  Podophthalma  of 
the  same  zoologist.    Mr.  MacLeay  then  remarks,  that  the 
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Trilobites  clearly  belong  to  the  Mdfiofhthalma^  and  that 
the  question  is  now  reduoed  to  determine  merely  whether 
they  belong  to  the  Amphipoda  or  those  existing  Crustacea 
Mrhich  do  not  undergo  metamorpho«i3  in  their  larva  state 
(among  which  Mr.  MacLeay  includes  not  onlv  the 
Ampkipoda  of  Latreille,  but  also  his  Liffmodipoaa  and 
Isopoda)  or  whether  they  belone  to  the  Entomostraca^  or 
those  existing  Edriophihalma  which  do  undergo  a  change 
of"  form  in  their  larva  state*  Mr.  MacLeay  conceives  that 
the  Trilobites  will  be  found  to  differ  in  so  many  respects 
from  both  the  AmpKipcikk  and  BHicmostraca^  that,  accord- 
ing to  the  present  atate  of  our  knowledge,  we  must  allow 
them  to  form  a  diatinot  order,  intermediate  between  the 
tribe  Isopoda  on  the  one  side,  and  the  tribe  Aspidophora 
on  the  other. 

Mr.  MacLeay  then  reminds  the  inquirer  that  those  cir- 
cumstances wmoh  generfdly  are  reckoned  most  anomalous 
in  the  Trilobites  are  not  in  reaJity  so  very  exti-aordinary, 
since  they  may  be  detected  in  manv  orustitceans  now  exist- 
ing. Thus,  he  reiaarics,  the  trUobed  form  of  the  body 
occurs  in  Serolis  and  Bopmui^  Tbie  membranous,  or 
i*ather  coriaceous,  margin  of  the  body,  assumed  by  Latreille 
and  others  to  exist  in  Trilobites,  is,  Mr.  MacLeay 
observes,  to  be  found  in  the  ^msde  Cymothoce  [Isopoda, 
vol.  xiii.,  p.  52]  ;  and  iYi  these  same  Cymothoce,  as  well  aa 
in  the  female  Bopyrus,  the  eyes  disappear,  as  in  many  Tri- 
lobites, *  The  compound  eyes  of  CcUymeae,'  continues  Mr. 
MacLeay, '  are  situated  on  the  back  of  the  head,  but  wide 
apart,  and  are  composed  of  large  facets.  The  same  struc- 
ture may  be  seen  in  the  male  of  Cumothoa  trigonocephalits, 
and  many  other  Cymothomlt^^  The  absence  of  antennae 
and  the  rudimentary  state  of  the  feet,  both  occur  in  Bopy^ 
rits,  the  well-known  parasite  of  pawns.  .  In  Sphceroma 
we  have  not  only  the  oittsciform  hoay  of  (k^ymene,  but  also 
its  property  of  rolhllg  \UM  up  into  a  ball.  In  Sphwroma 
also  we  find  the  lai|{e  convex  araiieircular  anal  segment  of 
Bumastus,  I  think,  therefore,  tiiat  we  can  have  no  hesita- 
tion now  in  allowing  the  immediate  affinity  of  the  Trilo- 
bites to  Isopod  Amphipoda,  and  more  particularly  to  the 
Cymothoadcs  and  that  parasitical  giK>up  which  is  called 
Epicarides  by  Latreille,  Indeed,  if  the  Trilobites  are  once 
demonstrated  to  have  possessed  articulated  feet,  it  will  be 
difficult  to  remove  a  male  Bopyrus  from  the  group.  Here 
the  two  eyea  are  placed  on  the  back  of  the  head  and  wide 
apart.  Here  also  there  are  no  antennae,  no  posterior  late- 
ral abdominal  appendages,  and,  besides,  no  very  distinct 
articulation  to  the  sternum.  If  the  Bwnastus  of  Murchison 
had  a  body  of  thirteen  equal  segments,  with  short  crua- 
taceous  feet,  it  would  be  9i,  msleBopynu,  so  close  is  the 
affinity!  The  differences  between  a  male  and  female 
Bopyrus,  such  for  instance  as  the  presence  of  eves  in  the 
former  and  the  want  of  them  in  the  latter,  may  sJso  induce 
us  to  fancy  that  similar  differences  may  have  possibly 
occurred  between  certain  male  and  fenude  Trilobita,  whica 
from  their  primd  faci^  difference  of  form  are  now  placed 
in  distinct  genera,  although  they  may  have  truly  belonged 
to  one  and  the  same  species.  Serolis  has  been  generally 
considered  to  come  near  to  Faradoxides;  but,  a^  the 
former  has  got  four  well-developed  antennae  with  cruatace- 
ous  feet,  and  the  latter  none,  I  am  inclined  to  believe  the 
relation  between  them  to  be  one  of  analogy  rather  than  of 
inunediate  affinity ;'  and  Mr.  MacLeay  then  turns  to  the 
EntOTnostraca. 

He  first  addresses  himself  to  the  opinion,  above  noticed, 
of  Dr.  Buckland,  who,  following  other  authors,  has  com- 
pared, 83  we  have  here  seen,  the  Tnlobites  with  the  genera 
Limulus  and  Branchipus,  With  the  latter  genus,  accord- 
ing to  Mr.  MacLeay,  the  Trilobites  have,  obviously,  no 
affinity — an  opinion  which  was  to  be  expected  from  that 
part  of  lus  argument  already  set  forth  by  those  conversant 
with  the  subject ;  but  he  admits  that  it  may  be  well,  by 
reference  to  BranchipuSy  to  show  that  Crustacea  can  and 
actually  do  exi&t  with  soft  membranaceous  feet,  such,  he  ob- 
serves, as  Audouin  and  BrouKniart  suspected,  andGoldfuss 
has  morQ  lately  asserted*  to  nave  been  the  feet  of  Trilo- 
bites, Taking  into  considei-ation,  however  the  perfect 
manner  in  which  the  soft  body  of  an  animal  referred  to  him 
by  Mr.  Murchison,  and  by  that  gentleman  called  Nereites 
Cambrensis,  has  left  its  impression  on  a  slaty  rock,  he  finds 
it  difficult  to  understand  how  the  vestiges  ot  legs*  in  a  Tri- 
lobite  (if  such  legs  ever  really  existed)  should  not  be  more 
evident  than  Goldfiiss  has  represented  them  in  his  plates. 
In  short,  Mr.  MacLeay  consiaers  tbeyt  the  question  of  feet 


still  remains  unsettled,  remarking  at  the  same  time  that  if 
the  Trilobites  were  Crustacea,  between  Apus  and  Bopyrus, 
a  fact  which  he  conceives  capable  of  demonsbution,  they 
must  have  been  in  possession  of  subabdominal,  laminar, 
oviferous  appenda|j^es. 

We  have  veiy  Uttie  doubt,  if  any,  that  this  last  conclu- 
sion, arrived  at  by  clear  and  just  reasoning,  will  yet  be 
manifested  in  some  fortunate  specimen  preserving  the  sub- 
abdominal  oviferous  laminae.  No  such  specimen  oould 
have  been  seen  by  Mr.  MacLeay,  for  he  goes  on  in  the 
same  philosophical  method  as  follows : — '  Now  no  traces  of 
such  appendages  remain,  consequently  we  can  easily  un- 
derstana  how  feet  of  a  sinular  membranous  consistency 
may  have  disappeared  in  like  manner.  I  may  hero 
observe  that  Brongniart  is  certainly  wrong  in  imagining 
that  the  Ogygia  Guettardi  had  oval  oviferous  bags  like 
CycloDS  [Branchiopoda,  vol.  v.,  p.  341],  for  what  he 
considers  to  be  such  orphans  are  more  probably  the  mem- 
branaceous margin  of  the  abdomen,  ana,  besides,  Ogygia 
has  no  immediate  affinity  to  Cyclops.* 

We  think  that  Mr.  MacLeay  has  here  disposed  of  the 
question  as  far  as  the  presumed  affinity  of  the  Trilobites  to 
Branchijms  is  concerned :  but,  with  reference  to  Limulus, 
he  admits  that  its  crustaceous,  semilunar  cephalothorax 
bears  considerable  resemblance  to  thjTt  of  certain  Trilobites, 
such  as  the  genera  Ogygia^  Asaphus,  Faradoxides,  &c. 
He  adverts  to  the  reniform  compound  eyea  placed  widely 
apart  on  the  back  of  the  head  and  consifting  of  peculiar 
facets,  a  magnified  figure  of  which  will  be  found  in  the 
forty-fifth  plate  of  Dr.  Buckland's  Bridgewater  Treatise, 
and  also  notices  the  indistinct  trilobed  structure  of  the 
superior  abdominal  shield.  But  then,  he  observes,  this 
shield  is  composed  of  a  number  of  confluent  seginents, 
so  as  to  appear  one  piece ;  and,  besides  the  two  ocelli,  the 
large  crustaceous  feet  and  chehform  antennae  throw,  as  he 
remarks,  Ltmuius  far  away  from  the  Trilobites.  We  must 
therefore,  he  thinks,  compare  them  with  Apus  [Binocu- 
Lus*)  and  other  Aspidophora, — animals,  which,  in  his 
opimon,  of  all  the  Entomostraca,  appear  to  have  come 
nearest  to  the  Trilobiia.  *•  Here,'  continues  Mr.  MacLeay. 
'  we  have  a  large  clypeiform  shell,  rounded  in  front,  and 
posteriorly  emardnate,  which  forms  a  cephalothorax,  on 
the  back  of  which  are  situated  three  eyes.  Of  these  the 
two  largest  are  lunated,  and  obviously  correspond  to  the 
eyes  of  the  Trilobita,  although  they  are  placed  propor- 
tionally much  nearer  each  other.  It  is  true  tney  are  simj^e, 
but  so  appear  to  have  been  the  eyes  of  Bumastus,  Tlie 
abdomen  divided  into  many  distinct  segments,  the  foli- 
aceous  feet,  the  structure  of  the  front  of  the  cephalothorax, 
the  two  rudimentary  antennae,  the  large  labrum  and  pro- 
jecting mandibles,  all  show  the  afl^ty  of  Apus  to  Uie  Tri- 
lobites, more  particularly  to  Asaphus  platycephalus,  in  a 
specimen  of  which,  from  Lake  Huron,  Mr.  Q.  Stokes  has 
discovered  a  subquadrate  labrum,  which  only  differs  from 
that  Q£Apus  in  being  anteriorly  deeply  emarginate,  while 
the  latter  is  truncated.  Dr,  Buckland  has  compared  this 
organ  to  that  of  crabs ;  but  decapod  Crustacea  possess  a 
very  different  structure,  and  the  thing  most  like  this  labrum 
is  to  be  found  among  the  Xiphosura,  or,  still  better,  among 
the  Aspidophora  of  Latreiue,  of  which  group  this  natu- 
ralist's genus  FrosMnsioma  ought  more  particularly  to 
be  compared  with  Trilobites.  I  am  not  aware,  however, 
that  any  Trilobite  has  yet  occurred  with  vestiges  of 
ocelli.' 

But  stUl  there  are,  in  Mr.  MacLeay's  opinion,  characters 
which  distinguish  Trilobites  from  almost  all  other  Crus- 
tacea;  and  among  these  characters  he  particularly  men- 
tions the  absence  of  all  lateral,  posterior,  au>dominal  appen- 
dages. Excepting  Bopyrus  and  certain  LcBmodipodoy  all 
the  Amphipoda  possess,  he  observes,  these  anal  appen- 
dages, which  are  generally  styliform,  ai*ticulated,  and  two 
in  number.  The  Laemodipodu,  however,  want,  he  remarks, 
these  appendages,  because  the  whole  abdomen  in  them 
has  become  evanescent,  a  case  totally  different  from  that  of 
TrUobites,  which,  like  Bopyrus,  Imve  a  well-developed 
abdomen,  consisting  of  many  segments.  Mr.  MacLeay, 
therefore,  considers  this  deficiency  of  anal  appendages  to 
a  well-developed  abdomen,  when  joined  with  the  evanes- 
cent feet  and  the  total  absence  of  antennae,  to  be  charac- 
ters separating  the  Trilobita  from  all  Crustacea,  except 
Bopyrus;  and  he  roughly  expresses  the  affimties  of  the 
group  by  the  following  diagram : — 

*  Ji»  Ague  of  J^M  rvTened. 
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Mr.  MacLeay  justly  observes  that  if  any  accuracy  be 
allowed  to  belong  to  <he  foregoing  remarks  on  the  affinities 
of  Trilobites,  it  will  follow  that  the  class  Crustacea  may 
for  the  present  be  distributed  into  orders,  thus,  viz.  :— 


Normal  Oroup.  Orders. 

IDecapoda.  Latr. 
Stomatotoda,  Lab. 

Aberrmt  Chimp,  Orders. 

Ampbipoda,  Latr. 


Edriophtralma,  Loach.*   J 
^aimalshaving  their  eyes    \ 
aewile. 


TszLOBiTA,  Brongn. 


Ektomostaaca,  Latr. 


Antonnifcrotis  region   of 

head  confluent  with  the 

thorax. 
Antenniferons  region  of 

head  distinct  from  tlio 

tliorax. 


Head  distinct  witii  four 
aDtenniB.  Feet  thick 
and  rrustoeeous.  Ani- 
niiilB  not  undergoing 
metamorphosis. 

Head  distmct,  without 
antennss.  Feet  rudi- 
mentary, soft,  and 
membranaceous. 

Head  rarely,  if  evrr,  dis- 
tinct from  thorax,  but 
provided  with  antenna:. 
Feet  always  distinct. 
Animals  undergoing 
metamorphosis. 


M.  Milne  Edwards,  in  his  Histoire  Naturelle  des  Cms- 
tads  (1840),  expresses  his  belief  that  the  Trilobites  ought 
to  be  an-anged  between  the  Isopoda  and  the  Branchio- 
poDA.  In  all  probability  they  belonged,  he  thinks,  to  the 
preat  division  jBranchiopoda ;  but  he  adds,  that  in  the  pre- 
sent state  of  science  this  question  cannot  be  entirely 
resolved,  because  up  to  this  time  nothing  positive  is  known 
as  to  the  conformation  of  their  feet.  They  seem  to  M.  Milne 
Edwards,  who  takes  no  notice  of  Mr.  MacLeay's  admirable 
paper,  to  establish  a  passage  between  the  Isopoda  and  the 
Branchiopoda  on  the  one  side,  and  the  Xiphosurce  on  the 
other. 

Organization. — M.  Milne  Edwards  states  that  these 
animals,  composed  of  a  series  of  rings,  much  resemble  in 
form  manv  of  the  Isopoda  and  especially  Serolis.  They 
present,  like  those  crustaceans,  three  parts  more  or  less 
distinct — a  head,  a  thorax,  and  an  abdomen.  The  head  is 
large,  clypeiform,  ordinarily  rounded  in  front,  truncated  or 
concave  behind,  convex  above,  and  most  frequently  divided 
by  two  depressions  or  longitudinal  furrows  into  three  lobes 
more  or  less  distinct.  This  buckler  has  much  analogy  with 
the  carapace  of  Apus,  only  it  is  less  prolonged  backwards. 
In  many  Trilobites  may  be  remarked  tubercles  on  the  upper 
surface  of  the  head,  which,  in  the  opinion  of  M.  Milne  Ed- 
wards, very  much  resemble  the  reniform  eyes  of  Aptts^  and 
in  others  exist  at  the  same  place  two  reticulated  eyes, 
which  in  their  disposition  recall  to  the  mind  of  the  observer 
those  of  Serolis  and  some  other  Isopods. 

Dr.  Buckland  {loc.  cit.\  in  his  observations  on  the  Eyes 
of  Trilobites y  a  point,  as  he  says,  deserving  peculiar  consi- 
deration, as  it  affords  the  most  antient  and  almost  the 
only  example  yet  found  in  the  fossil  world  of  the  preserva- 
tion of  parts  so  delicate  as  the  visual  organs  of  animals 
that  ceased  to  live  many  thousands  and  perhaps  millions 
of  vears  ago,  remarks,  that  we  must  regard  those  organs 
with  feelings  of  no  ordinary  kind,  when  we  recollect  that 
we  have  before  us  the  identical  instruments  of  vision 
through  which  the  light  of  heaven  was  admitted  to  the 
sensonum  of  some  of  the  first-created  inhabitants  of  our 
planet.  After  referring  to  the  labours  of  Professor  Miiller 
and  Mr.  Strauss,  who  have  ably  and  amply  illustrated  the 
arrangements  by  which  the  eyes  of  Insects  and  Ci-usta- 
ceans  are  adapted  to  produce  distinct  vision  through  the 
medium  of  a  number  of  minute  facets  or  lenses  placed  at 
the  extremity  of  an  equal  number  of  conical  tubes  or  mi- 
croscopes, amounting  sometimes,  as  in  the  Butterfly,  to 
35,000  facets  in  the  two  eyes,  and  to  14,000  in  the  Dragon- 
fly,— Dr.  Buckland  remarks  that  in  eyes  constructed  on 
this  principle,  the  image  will  be  more  distinct  in  propor- 
tion as  the  cones  m  a  given  portion  of  the  eve  are  more 


numerous  and  long ;  and  that  as  compound  eyes  see  only 
those  objects  which  present  themselves  in  the  axes  of  the 
individual  cones,  the  limit  of  their  field  of  vision  is  greater 
or  smaller  as  the  exterior  of  the  eye  is  more  or  leas  hemi- 
spherical. The  same  principles  of  construction  as  to  form, 
the  disposition  of  facets,  and  optical  adaptation,  are  obvious 
in  the  eyes  of  Trilobites. 


Back  of  Asaphus  eaaaalas  (I>adle>%  Mas.  Stokes),  with  the  eyes,  aft,  veU 
.preserved.    (Buckland.) 


a,  Side  view  of  tiie  left  eye  of  the  same  maxnifled.    (Backland.) 

6,  Magnified  view  of  a  portion  of  the  eye  of  Calymcne  macrophtholmos. 

(HflBuinghauB.) 

According  to  Dr.  Buckland  each  eye  of  Asaphus  cauda- 
tus  contains  at  least  four  hundred  nearly  spherical  lenses 
fixed  in  separate  compartments  on  the  surface  of  the 
cornea,  and  he  observes  that  the  form  of  the  general  cornea 
is  peculiarly  adapted  to  the  uses  of  an  animal  destined  to 
live  at  the  bottom  of  the  water  :  '  to  look  downwards  was 
as  much  impossible  as  it  was  unnecessary  to  ^  creature 
living  at  the  bottom ;  but  for  horizontal  vision  in  every 
direction  the  contrivance  is  complete.  The  form  of  each 
eye  is  nearly  that  of  the  frustrum  of  a  cone,  incomplete  on 
tnat  side  only  which  is  directly  opposite  to  the  correspond- 
ing side  of  the  other  eye,  ana  in  which,  if  facets  were  pre- 
sent, their  chief  range  would  be  towards  each  other  across 
the  head,  where  no  vision  was  required.  The  exterior  of 
each  eye,  lik^  a  circular  bastion,  ranges  nearly  round  three- 
fourths  of  a  circle,  each  commanding  so  much  of  the  hori- 
zon, that  where  the  distinct  vision  of  one  eye  ceases  that 
of  the  other  eye  begins ;  so  that  in  the  horizontal  direction 
the  combined  range  of  both  eyes  was  panoramic'  Dr. 
Buckland  then  refers  to  the  modifications  of  the  same 
mechanism  in  the  existing  Branchipus,  Serolis,  and  Limu- 
lusy  according  to  their  hEibits,  and  remarks  that  we  find  in 
Trilobites  of  the  transition  rocks,  which  were  among  the 
most  antient  forms  of  animal  life,  the  same  conformation 
of  the  eye  which  is  at  present  adapted  to  similar  functions 
in  the  living  Serolis.  The  same  kind  of  instrument,  he 
adds,  was  also  employed  in  those  middle  periods  of  geolo- 
gical chronology  when  the  secondary  strata  were  deposited 
at  the  bottom  of  a  warm  sea,  inhabited  by  Limuli,  in  the 
regions  of  Europe  which  now  form  the  elevated  plains  of 
central  Germany. 

The  results  arising  from  these  facts  are  not  confined,  as 
Dr.  Buckland  justly  observes,  to  animal  physiology ;  they 
give  information  also  regarding  the  condition  of  the  antient 
sea  and  ancient  atmosphere,  and  the  relations  of  both  these 
media  to  light,  at  that  remote  period  when  the  earliest 
marine  animals  were  furnished  with  instruments  of  vision 
in  which  the  minute  optical  adaptations  were  the  same 
that  impart  the  perception  of  light  to  crustaceans  now 
living  at  the  bottom  of  the  sea. 

Thus  much  vrith  regard  to  compound  eyes ;  but,  according 
to  Mr.  MacLeay,  the  eyes  of  Bumastus  appear  to  have 
been  simple,  as  above  noticed,  like  those  of  Apus  and  other 
Aspidophora^  and,  indeed,  as  he  remarks  in  a  note  in  the 
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paper  above  quoted,  the  distinction  between  smooth  eyes 
and  granulose  eyes  does  not  seem  to  be  of  much  import- 
ance in  these  animals ;  for  among  the  existing  family  of 
Cymothocdce  we  not  only  see  the  males  of  some  species 
with  eyes  and  the  females  without  them,  but  we  observe 
neighbouring  genera,  such  as  Eurydice  and  Nelocira,  the 
one  with  granulose  eyes,  like  a  Calymene^  and  the  other 
with  smooth  eyes  "^eKBumastus,  For  figures  of  the  eyes 
of  the  Barr  Trilobite,  Bumastus  Barriensis,  Murch.,  the 
reader  may  consult  pi.  7  bis,  fig.  3,  ff,c,  and  pi.  14,  fig.  7, 
of  Mr.  Murchison's  *  Silurian  System.' 

M.  Milne  Edwards,  addressing  himself  to  the  subject  of 
antenruB,  observes  that,  as  in  Apus,  one  perceives  no  trace 
of  those  organs  when  the  Trilobites  are  seen  from  above  or 
viewed  on  their  dorsal  aspect,  and  that  if  any  vestiges  of 
those  appendages  exist,  they  will  probably  be  lound  on  the 
lower  surface  oi  the  head  on  each  side  ot  the  mouth,  aa  in 
the  Phyllopoda  ;  but  he  is  compelled  to  admit  that  no 
specimen  has  vet  been  discovered  which  showed  the  slight- 
est trace  of  tnem,  remarking  that  there  would  be  nothing 
a^itonishing  if  the  antennae,  become  already  rudimentary 
and  rAiced  to  two  in  Aputy  should  in  the  Trilobite  be 
entirely  wanting. 

The  same  author  calls  attention  to  the  sutural  lineation, 
termed  by  him  ih^jugal  line,  which  exists  on  each  side  of 
the  upper  surface  of  the  head,  and  is  more  or  less  flexuous, 
springing  from  the  posterior  border,  passing  along  the  eyes 
and  reaching  the  frontal  edge. 

The  lower  surface  of  the  head  is  occupied  in  front  by  a 
flat  surface,  sufficiently  resembling,  in  the  opinion  of  M. 
Milne  Edwards,  that  which  exists  in  Apw  and  Limulus, 
but  which  is  divided  by  prolongations  of  the  Jugal  sutures, 
into  two  or  three  pieces,  according  as  these  lines  unite  on 
the  median  line  of  the  front  before  they  are  recurved 
downwards  and  backwards,  or  at  least  remain  separated 
for  a  more  or  less  considerable  space.  Behind  this  region 
traces  of  the  buccal  apparatus  have  been  detected,  though 
but  little  appears  to  oe  known  relative  to  its  conformation. 
Dekay,  C.  Stokes,  and  Sars  have  found  a  plate  or  lamina 
bifurcated  posteriorly,  which,  in  the  opinion  of  M.  Milne 
Edwards,  would  seem  to  constitute  a  labrum,  or  epistomian 
piece  analogous  to  that  which  gives  insertion  to  the  labrum 
in  certain  Isopoda, 


Uuocr-rarfaee  of  the  antenof  portion  of  the  shield  otAtaphut  plttt/efphalvi, 
frum  Lake  Huron  (Stokee— See  (hoi.  Tnmt.,  N.  8.,  vol.  i.,  pi.  it?.) 

M.  Milne  Edwards  goes  on  to  remark,  that  extremely 
incomplete  as  these  notions  are,  they  suffice  to  convince 
lis  that  the  mouth  of  the  Trilobites  must  have  been  orga- 
nized nearly  as  it  is  in  the  Edriophthalms  or  Phyllopods, 
and  that  it  was  not  formed  as  it  is  in  the  Suctorial 
Crustacrans,  nor  as  it  exists  in  the  Xiphosuree.  The 
second  portion  of  the  body  or  thorax  (wrongly  designated 
by  the  majority  of  authors,  in  the  opinion  of  M.  Milne 
Edwards  as  the  abdomen)  immediately  follows  the  cephalic 
buckler,  and  is  composed  of  a  variable  number  of  veiy  dis- 
tinct rings.  Its  upper  surface  offers  nearly  always  two 
longitudinal  furrows  which  divide  each  ring  into  three 
lobes,  one  of  which  is  median  or  dorsal,  and  the  other  two 
lateral.  This  division  of  the  thorax  into  three  lobes  is  so 
general,  that  it  has  been  the  cause  of  the  name  which  these 
animals  bear ;  nevertheless  in  some  of  the  group  {Nileus 
armadilloy  Dalm.,  for  example),  it  is  wanting,  and,  in  the 
opinion  of  some  naturalists,  does  not  essentially  distinguish 
the  Trilobites  from  all  the  animals  of  the  present  epoch : 
for  an  analogous  disposition  is  to  be  seen  in  a  great  number 
of  Isopods  ;  only,  observes  M.  Milne  Edwards,  in  these  last 
the  median  or  tergal  piece  is  very  large,  and  the  lateral  or 
epimerian  pieces  are  very  small,  whilst  in  the  Trilobites 
P.O.,  No.  lf>81. 


the  contrary  ordinarily  obtains.  The  solid  teguments 
which  cover  the  upper  part  of  the  thorax  are  reflected 
according  to  the  recent  observations  of  Pander,  on  its 
lower  surface,  and  prolonged  to  the  level  of  the  furrow 
situated  between  the  median  and  lateral  lobes,  on  the  dorsal 
surface  of  the  body ;  but  hitherto,  M.  Milne  Edwards  ob- 
serves, nothing  positive  has  been  discovered  relative  to  the 
disposition  of  the  sternal  portion  of  the  thorax,  and  he 
thinks  it  probable  that  it  was  membranous,  like  the  feet. 

Often,  remarks  the  last-mentioned  author,  no  natural 
limits  exist  between  the  thorax  and  the  posterior  or  abdo- 
minal portion  of  the  body  (post-abdomen  of  Brongniart), 
and  this  last  is  composed  of  rings  whose  dimensions  dimi- 
nish progressively ;  sometimes,  the  abdomen  {Pygidium  of 
Dalman)  is  very  distinct  from  the  thorax,  and  then  is  com- 
posed of  rings  of  a  different  form,  which  are,  in  certain 
cases,  united  oy  a  marginal  expansion  of  a  membranaceous 
appearance,  in  other  cases  it  is  formed  of  a  single  buckler 
similar  to  that  formed  by  the  head,  and  analogous  to  the 
abdomen  of  Spfueroma.  [Isopoda,  vol.  xiii.,  p.  56.]  At 
the  end  of  this  abdomen  there  is  sometimes  a  straight  and 
elongated  or  lamellar  appendage  which  constitutes  a  spe- 
cies of  tail,  having  some  resemblance  to  that  of  Limulus, 
or  forming  a  sort  of  caudal  fin.  Finally,  it  would  seem 
that  the  lateral  parts  of  the  lower  surface  of  the  abdomen 
were  covered  with  a  solid  tegument  like  the  upper  surface. 

No  traces  of  feet,  as  we  have  already  seen,  have  yet  been 
discovered  in  any  Trilobite ;  but  M.  Milne  Edwards  is  of 
opinion  that  everything  leads  to  the  belief  that  these 
appendages  were  membranous  and  lamellar,  as  in  Apus,  for 
in  any  other  view  of  the  case  it  would  be  difficult  to  explain 
their  constant  and  complete  destruction.  The  same  zoolo^ 
gist  remarks,  that  it  might  even  be  possible  for  the  latero- 
anterior  division  of  the  lateral  pieces  in  Ogygia  and  some 
other  Trilobites  to  have  been  formed  by  a  lobule  analogous 
to  that  which  in  Apus,  Branchipus,  &c.  represents  the 
external  branch  of  the  feet,  and  would  seem  to  serve  more 
particularly  for  respiration ;  but  he  acknowledges  that  facts 
are  wanting  for  the  solution  of  this  question. 

Geological  Distribution  and  Habits. — ^Dr.  Buckland,  in 
his  *  Bridgewater  Treatise,'  speaks  of  the  great  extent  to 
which  Trilobites  are  distributed  over  the  face  of  the  globe, 
and  their  numerical  abundance  in  the  places  where  they 
have  been  discovered,  as  remarkable  feahires  in  their  his- 
tory. He  notices  their  occurrence  at  the  most  distant 
pomls  both  of  the  northern  and  southern  hemisphere. 
•  They  have  been  found,*  says  Dr.  Buckland  in  continua- 
tion, *  all  over  Northern  Europe,  and  in  numerous  localities 
in  North  America :  in  the  southern  hemisphere  they  occur 
in  the  Andes  and  at  the  Cape  of  Good  Hope.  No  Trilo- 
bites have  yet  been  found  in  any  strata  more  recent  than 
the  carboniferous  series ;  and  no  other  crustaceans,  except 
three  forms  which  are  also  Entomostracous,*  have  been 
noticed  in  strata  coeval  with  any  of  those  that  contain  the 
remains  of  Trilobites:  so  that  during  the  long  periods  that 
intervened  between  the  deposition  6f  the  earliest  fossil- 
iferous  strata  and  the  termination  of  the  coal-formation, 
the  Trilobites  appear  to  have  been  the  chief  representa- 
tives of  a  class  which  was  largely  multiplied  into  other 
orders  and  families  after  these  earliest  forms  of  marine 
crustaceans  became  extinct.* 

Mr.  MacLeay  adverts  to  the  supposition  of  some  natu- 
ralists, that  the  true  Trilobites  were  parasitical ;  but  he 
conceives  this  hypothesis  not  to  be  very  tenable,  since 
almost  all  existing  articulated  parasites  that  adhere  exter- 
nally to  other  animals  have  strong  feet,  hooked  at  the  end 
for  that  purpose.  Now,  he  observes,  the  Trilobites  cer- 
tainly had  no  such  strong  crustaceous  hooks  to  their  feet, 
or  these  hooks  would  have  been  long  since  detected.  The 
close  affinity  which,  in  his  opinion,  exists  between  the 
Trilobites  and  Bopyrus,  will  here  occur  to  the  reader ;  but, 
as  he  justiy  remarks,  that  affinity  does  not  prove  a  para- 
sitical mode  of  life :  for  Spharoma  and  other  Cymothoadcp 
which,  like  Trilobites,  have  the  power  of  coiling  themselves 
up  like  a  ball,  are  not  parasitical,  although  so  close  in 
affinity  to  the  parasitical  genus  Cymothoa,  *  Nay,*  he 
continues,  *  it  has  been  said  that  the  CymothoacUe  and  Epi- 
carides  do  not  draw  their  nourishment  directly  from  the 
animals  to  which  they  adhere ;  but,  on  the  contrary,  live 
entirely  on  the  animalculse  brought  to  them  in  the  water 
by  the  play  of  the  branchiae,  near  which  they  always  take 

•  If  the  opink>as  of  Mr.  MacLeey  Iw  wll  founded,  the  Trikhiia  form  ft 
distinct  gronp  from  the  Entomotlraca.  wir       «  tt 
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Iheir  post.  Still  the  close  connection  of  Trilobites  with 
Bopyru9,  and  their  feet  almost  null,  if  not  entirely  so,  in- 
dace  me  to  think  that  these  animals  must  have  been  to  a 
certain  deg^ree  sedentaiy.  The  flat  under-surftice  of  their 
oodles,  and  the  lateral  coriaceous  margin  of  several  npecies, 
which  is  so  analogous  to  Chiton^  make  it  probable  that 
they  adhered  with  a  soft  articulated  under-side  either  to 
rocks  or  fuci.  They  appear  to  have  been  among  Crtu- 
tacea  what  the  Vermes,  or  white-blooded  worms,  are  among 
Ameiabola,  often  without  eves,  and  alwa}'B  without  an- 
tennae or  distinct  feet.  If  they  had  feet,  as  Audouin  and 
GoldAiss  imagine,  and  as  indeed  is  most  probable,  they 
must  have  been  so  small,  so  membranaceous,  so  soft,  and 
so  rudimentary,  as  almost  to  be  useless  to  the  animal  for 
locomotion.  The  mouth,  so  analogous  to  that  of  Apus, 
makes  us  imagine  that  the  Trilobites  were  carnivorous, 
and  they  may  possibly  have  fed  on  Acrtta^  Annelida,  or 
naked  Mollueca.  That  they  had  to  search  for  their  food, 
and  that  they  possessed  some  small  power  of  locomotion, 
is  to  be  inferred  from  their  highly  organized  eyes ;  for  no 
truly  sessile  animal  is  provided  with  sight.*  The  Balanus^ 
when  it  becomes  sedentary,  loses  its  eyes,  as  does  also,  in 
like  case,  the  female  Coecue.  I  imajgine  therefore  that 
although  the  Trilobites  were  to  a  certain  degree  sedentary, 
more  particularly  the  blind  ones,  they  must  have  had  some 
power  of  crawling  over  a  flat  surface ;  but  whether  they 
moved  by  rudimentary,  soft,  membranaceous  feet,  or  whe- 
ther it  was  by  means  of  the  undulation  of  setigerous  seg- 
ments, like  the  earth-worm,  or  by  wrinkling  the  under 
surface  of  the  abdomen,  like  a  Chiton^  are  questions  yet 
to  be  determined.  One  thing  however  is,  in  my  opinion, 
clear,  from  their  longitudinally  trilobed  form  and  lateral 
coriaceous  margin,  namely,  that  they  had  the  power  of 
.adhering  to  a  flat  surface,  like  a  Chiton,  Bopfftue,  or  Coc- 
ciis.  While  thus  sedentary,  the  hard,  although  thin,  dorsal 
shell  probably  saved  them  in  some  degree  from  the  attacks 
of  flsnes,  just  88  that  of  Chiton  protects  such  Afollusca 
ttom  all  flshes  except  the  Scarida.  The  Trilobites  pro- 
bably (like  OstretBy  Chiionee,  Cocei,  and  other  sedentaiy 
animals)  adhered  in  masses  one  upon  the  other,  and  thus 
formed  those  conglomerations  of  individufJa  whieh  are  so 
remarkable  in  certain  rocks.' 

Our  limits  wiH  not  permit  us  to  present  our  readers  with 
the  different  systematic  arrangements  proposed  for  this 
extinct  raoe  of  crustaceans,  of  whieh  that  of  M.  Alexandre 
Brongniart  appears  to  have  been  the  first  as  far  as  regards 
their  division  into  different  genera ;  and,  indeed,  his  me- 
thod appears  to  form  the  basis  of  those  of  most  other 
naturalists :  we  therefore  select  that  of  M.  Milne  Edwards 
(1840),  who,  alter  the  example  of  Dalman,  divides  the  TW- 
loifiies  or  Paleades  of  that  author  into  two  sections : — 

Section  I,    Trilobitbs  properly  so  called. 

This  section  comprises  nearly  ail  the  known  species ;  for, 
observes  M.  Milne  Edwards,  the  nature  of  the  Anotnalous 
Trilobites,  or  Ikitto'idsy  is  still  rather  problematical. 

Family  1.    Isotelians. 

Body  contractile  and  very  thick.  Abdomen  very  large, 
scutiform,  and  without  segmentary  divisions. 

Genera : — 1.  Nileus,  Dalman.  Thorax  unilobated,  offer- 
ing neither  distinct  longitudinal  furrows  nor  distinct  lon- 
gitudinal divisions. 

M.  Milne  Edwards  remarks  that  the  genus  Bumaatus  of 
Murchison  {Silurian  System,  part  2,  p.  656,  pi.  7  bis,  flg. 
3,  and  pi.  14,  fig.  7 — Bumastus  Barriensis)  comes  ex- 
tremely near  to  NileuSt  and,  probably,  ougbt  not  to  be 
separated  from  it ;  for  the  only  important  difference  which 
it  presents  consists  in  the  number  of  the  rings  of  the  thorax, 
a  number  which  often  varies  much  in  groups  which  are 
apparently  natural.  In  Bumastus,  he  remarks,  there  are 
ten,  in  Nileus  eight  only ;  but  he  acknowledges  that  in 
Bumastus  the  eyes  are  smooth,  whilst  he  describes  those 
of  Nileus  as  reticulated.  In  the  present  state  of  our  know- 
ledge we  would  retain  Mr.  Murchison's  jjenus. 

2.  Amohyx,  Dalman.  Thorax  very  distinctly  trilobated. 
Frontal  lobe  terminated  by  a  very  projecting  rostriform 
prolongation :  eyes  smooth. 

3.  Lotelusy  Dekay.  Thorax  very  distinctly  trilobated. 
Frontal  lobe  rounded  in  front:  eyes  granulate.  This 
genus  concludes  the  family  of  Isote fides,  and  is  divided  by 
Si.  Milne  Edwards  into  the  following  subsections : — 

*  Bat  sM  Spowbymd*,  tol.  nW.,  p.  Sja 


$  1.  Species  whose  abdominal  buckler  is  hardly  tri- 
lobated, and  presents  no  transversal  ftirrows  even 
on  its  median  part. 

a.  Posterior  angles  of  the  head  rounded, 
a*.  Thorax  composed  of  eight  segments. 

Example,  Isotelus  gigas,  Dekay. 

a**.  Thorax  composed  of  more  than  eight  rings. 
Example,  Isotelus  crasstcattda  (Entomostracitet  crassi- 
Cauda,  Wahl. ;  Asaphus  {RU&nus)  crassicatuia,  Dalm. ; 
Cryptonymus  Rosenoergii,  Eichw.).  M.  Milne  Edwards 
remarks  that  IlUffnus  perovalis  of  Murchison  {Sil.  Syst., 
p.  661,  pi.  23,  flg.  7)  nearly  approaches  this  species,  but 
has  the  abdomen  as  large  as  the  head,  and  seems  to  be 
without  eyes. 

cm.  Posterior  angles  of  the  head  prolonged  back- 
wards so  as  to  resemble  pointed  horns. 
Example,  Isotelus  centrotus, 
$  2.  Species  whose  abdominal  buckler  is  very  dis- 
tinctly trilobated  for  the  greatest  part  of  its  length, 
and  presents  transverse  Airrows  on  the  median  lobe, 
or  even  throughout  its  length. 

b.  Lateral  angles  of  the  head  prolonge^Hnto  a 
point. 

Example,  Isotelus  dilataius  (Asaphus  dilatatus,  Dalm.). 

bb.  Lateral  angles  of  the  head  rounded. 
Example,  Isotelus  lAcktenstmni  (Cryptemymus  Lichten^ 
stenii,  Eichw.). 

Family  2.     Calomenians. 
Body  very  thick,  capable  of  being  eontncted  into  a 
ball.    Abdomen  large,  with  distinct  segments,  and  gene- 
rally much  resembling  the  thorax :  eyes  very  diftincC  and 
nearly  always  granulate. 

Genera: — 1.  Asaphus,  Brongn.  Abdomen  very  dis- 
tinct from  the  thorax  and  subscutiform.  Thorax  very 
distinctly  trilobated ;  abdomen  appearing  to  be  furnished 
with  a  submembranous  border,  or  terminated  by  a  mem- 
branous prolongation.  Thus  divided  by  M.  Milne 
Edwaids:— 

$  I.  Species  the  extremity    of   whose  abdomen  is 
prolonged  into  a  point  or  furnished  with  a  caudal 
appendage. 
Example,  AMphus  caudattu. 
i  2.  Species,  the  extremity  of  whose   abdomen   is 
rounded. 
Example,  Asaphus  Debuchii, 

2.  HomalonotuSy  Konig.  Abdomen  very  distinct  from 
the  thorax  and  subscutiform.  Thorax  unilobate,  offering 
neither  distinct  longitudinal  divisions  nor  furrows. 

Example,  Homalonotus  delphinocephalus,  Murch.  (Si/. 
Syst.,  p.  951,  pi.  7  bis,  fig.  1).  M.  Milne  Edwards  observes 
that  the  Trimerus  delphtnocephalus  of  Green  does  not  ap- 
pear different  from  this  species. 

M.  Milne  Edwards  remarks  that  the  genus  Dipleura  of 
Green  is  but  imperfectly  known,  and  appears  to  approxi- 
mate closely  to  the  Homalonoti;  and  he  adds  that  Nut- 
tainia  sparsa  of  Eaton  bears  much  resemblance  to  the 
head  of  Dipleura  Dekayii,  but  that  this  fragment  of  a 
cephalic  buckler  seems  to  be  less  convex  than  Dipleura, 
and  to  have  the  anterior  border  prolonged  and  a  little 
elevated  in  the  form  of  a  beak.  M.  Milne  Edwards 
thinks  it  impossible  to  adopt  a  genua  established  on  a 
fragment  so  uttle  characterised. 

3.  Calymene,  Brongn.  Abdomen  differing  but  little 
frmn  the  thorax  and  offering  neither  a  dislinet  mem- 
branous border  nor  caudiform  appendage ;  thorax  deeply 
trilobated. 

§  1.    Species,  the  median  lobe  of  whose  head  is 
divided  into  many  lolmles. 
a.  Median  lobe  of  the  head  al  least  as  wide  behind 
as  forward. 
Example,  Calymene  Blumenbachii.    {PetriJM  Insect^ 
Littleton,  Phil.  TVaaa,  1750;  Concha  Trilobos,  Knorr.) 

aa.  Median  lobe  of  the  head  wider  befoie  than 
behind. 
Example,  Caiymene  bellaiula,  Dahnan. 
$  2.  Species,  the  median  lobe  of  whose  head  is  Boi 
divided  into  lobules. 
Example,  Calymene  iubereulaia,  Murchison. 
M.  Milne  Edwards  remarks  that  the  genus  Amphion  of 
Pander  closely  approximates  Calymene,  but  is  distinguished 
from  it  by  the  number  of  thoraci<$  rings,  20  in  number, 
whilst  the  abdomen  is  composed  of  four  segmenta  only ; 
and  that  the  genus  ZBihus  of  the  same  au&or  is  also  a 
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uismembeiment  of  the  genus  Codymene,  The  species  of 
Calymene  are  numerous.  Next  to  the  CalymenicUe^  M. 
Milae  Edwards  places  the 

Family  3.    Ogygiaru. 

Borly  verv  much  flattened  and  apparently  not  susr 
ceptible  of  being  rolled  up  into  a  ball.  Abdomen  in 
general  veiy  small.  Eyes  very  rarely  granulated,  and 
often  but  little  or  not  at  all  distinct. 

Genera. — 1.  Pleuracanthus^  M.  Edwards.  Eyes  very  large 
and  very  distinctly  granulate ;  head  moderate,  not  increas- 
in^  the  thorax,  which  offers  on  each  side  a  series  of 
spiniform  prolongations ;  abdomen  very  Uttle  developed. 

Example,  Pleuracanthu9  arachnoides  {Calymene  urach- 
noides,  Hceninghaus). 

2.  Trinticlem.  i4hwyd.  Abdomen  large,  subscutiform, 
and  composed  of  many  segments.  Segments  of  the 
thorax  less  numerous,  straight :  no  distinct  eyes. 

Though  Lhwyd  flrst  figured  Uus  g'enus  under  the  name 
above  given  and  Green  subsequenUy  called  it  Cryptoli- 
ihus^  Air.  Murchison  has  the  merit  of  establishing  this 
generic  group ;  and  he  observes  that  had  it  not  been  for  the 
previous  nomenclature  he  should  have  named  it  Tetraspis, 

Kxaqu>le,  Trinucleus  Lloydiu 

M.  Milne  Edwards  observes  that  the  fossil  on  which 
Mr.  Murchison  has  founded  the  ^enus  Acidaspis  bears 
analogy  to  the  head  of  the  Trinuclet,  but  is  distin^shed 
from  ^1  known  Trilobites  by  the  manner  in  which  the 
median  lobe  is  prolonged  posteriorly  into  a  point ;  the 
latcro-posterior  angles  are  equally  acuminated,  the  anterior 
border  of  the  head  is  furnished  with  a  row  of  small  diver- 
gent crests,  and  the  lateral  lobes  are  divided  into  two 
portions  by  arched  furrows.  Of  Acida^pis  Brightiu  the 
single  species  on  which  the  genus  is  established,  a  frag- 
ment only  appears  to  be  known,  which  is  flgured  in  the  Si- 
lurian System^  pi.  14,  f.  15. 

M.  Edwards  also  remarks  that  the  genus  Ellipsocephalus 
of  Zenker  comes  very  near  to  Trinuclem,  especially  to 
Trinucleus  nudus:  but  one  species,  EllivsocephalM 
ambiguusy  from  the  grauwacke  of  oohemia,  is  known. 

2.  Otarion^  Zenker.  Abdomen  very  small,  not  scuti- 
foi-m,  and  composed  of  a  very  small  number  of  segments. 
Body  rounded  posteriorly,  the  abdomen  not  being  over- 
passed by  the  lat^eral  lobes  of  the  last  thoracic  rings. 

Example,  Otarion  diffraclum. 

M.  Milne  Edwards  is  of  opinion  that  the  genus  Canoce- 
phoduB  of  Zenker  bears  much  analogy  to  Otarion  and 
might  be  united  with  it. 

3.  Ogygia,  Brongn.  Abdomen  as  in  Trinucleus.  Seg- 
ments of  the  thorax  rather  numerous,  and  curved  back- 
wards towards  the  end ;  eyes  large  and  smooth. 

Example,  O^ygia  Guetiardii, 

4.  Paradoxtdesy  Brongn.  Abdomen  as  in  Otarion. 
Body  not  rounded  posteriorly,  and  terminated  by  verv  large 
spiniform  prolongations,  between  the  base  of  which  is 
found  a  small  caudal  lamina. 

Example,  Paradoxides  Tessini. 

5.  Peboura^  Edwards.  Abdomen  small,  but  scutiform 
and  without  transversal  divisions. 

Example^  Peltoura  Bucklandii. 


KUettS  Axmailillo. 
%  MM  fkoa  ftbov*  I  b,  pn»Ale,  tli«  aaimal  rolled  up. 


Caljnh^e  iJowolngH,  partially  ralM  up, 


Painuloxidn  T«sciul. 


Trinttclcus  Llojdii. 

M.  Milne  Edwaixla  observes  in  conclusion  that  the 
Ceraurus  pleitrexanthemus  of  Green  comes  very  near  to 
Paradoxides,  and  that  the  genus  Brongniartia  of  Eaton 
is  unknown  to  him  and  does  not  appear  to  be  sufficiently 
characterised.  We  here  subjoin  figures  of  a  few  of  the 
true  Trilobites. 

We  would  particularly  draw  the  attention  of  students  to 
the  numerous  figures  and  accurate  descriptions  of  Trilo- 
bites and  of  the  parts  of  those  crustaceans  found  in  the 
upper  Silurian  rocks  (Ludlow  and  Wenlock  formations), 
and  in  the  lower  Silurian  rocks  (Caradoc  and  Llandeilo 
formations),  published  by  Mr.  Murchison  in  his  valuable 
and  elaborate  work  on  the  Silurian  Systetn.* 

Section  II.  Anomalous  Trilobites  or  Battoii>s. 

M.  Milne  Edwards  remarks  that  the  fossils  arranged  in 
this  division  differ  considerably  from  the  Trilobites  properly 
so  called,  and  are  as  yet  but  imperfectly  known.  Thev 
are  small,  nearly  circular  bucklers,  of  two  kinds,  which 
M.  Brongniart  considers  to  have  covered  the  whole  of  the 
body  to  which  each  of  these  disks  belonged,  and  which 
Dal  man  regards  as  being  only  portions  of  the  body,  and 
as  having  belonged,  some  to  the  head,  others  to  the 
abdomen,  of  a  Tinlobite  whose  thorax  must  have  been 
reduced  to  a  nidi mentary  state,  or  at  least  must  have 
remained  membranous.  These  two  soi-ts  of  bucklers  or 
shields  have  nearly  the  same  form  and  site,  but  differ  in 
the  disposition  of  the  eminences  perceptible  on  their 
surface,  and  are  divided  into  three  lobes.  The  only 
species  known  is  the  Agnostus  of  Brongniart,  Baitus  ©f 
Dalman. 

Example,  Agnostus  pisiformis,  Entomohthus  para^ 
doxusy  var.  pisiformiSt  Lmn. 


Agnostus  pblformis.     (After  Dalmaa.) 

N.B.  Mr.  MacLeay  observes  (op.  cit.)  that  Bopyrus 
may  possibly  belong  to  the  Trilobita,  but  he  does  not  see 
how  Agnostus  can ;  nor  does  he  beheve  that  the  latter 
fossil  has  any  connection  with  the  Annulosa  at  all. 

TRI'MEkA,  the  fourth  section  of  the  order  Coleoptera 
among  insects,  according  to  the  arrangement  of  Latreille. 
The  insects  popularly  known  as  Lady-birds  and  Piiff-bali 
Beetles  are  characteristic  of  the  families  composing  it. 

The  insects  of  Uiis  division  have  four  palpi,  two  of  which 
are  labial  and  two  maxillary.    These  palpi  are  short  and 


*  4to.,  Lond(»D,  J.  Murrav,  1839, 
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slender,  or  with  an  enlarged  terminal  joint.  The  antennce  are 
also  short  and  thickened  at  their  extremities,  in  some  species 
gradually,  in  others  suddenly.  The  body  is  oval  or  nemi- 
spheric ;  the  head  is  not  prcJduced  anteriorly,  and  is  deeply 
inserted  in  the  thorax,  Wnich  is  short  and  transverse,  or 
somewhat  square  and  flattened.  The  abdomen,  generally 
flat  beneath  and  ample,  is  covered  by  the  elytra,  which  are 
arched,  very  convex,  and  never  truncated  at  the  tip.  The 
le^  are  short,  with  tarsi  apparently  composed  of  three 
joints,  but  in  reality  of  four,  the  second  bein^  bilobed,  and 
concealing  between  its  lobes  a  minute  third  joint,  the 
seeming  absence  of  which  has  given  origin  to  the  name  of 
the  section.  Westwood,  with  more  propriety,  has  styled 
the  division  Pseudo-trimera. 

Latreille  divided  the  Trimera  into  three  families,  which 
he  styles  FungicoUe,  Jphidiphaeig,  and  Pselapkii,  The 
last  has  however  been  united  by  English  entomologists 
with  the  StaphylinidcB^  to  which  insects  their  truncated 
elytra,  too  short  to  cover  the  abdomen,  and  general  aspect, 
give  them  a  great  resemblance.  Westwood  includes 
among  his  Pseiulatrimera,  the  Clavipalpi^  the  seventh  and 
last  family  of  Tetramera  in  Latreille's  arrangement.  He 
styles  the  family  Erotylidce^  from  the  typical  genus  Ero- 
tylus,  lliey  are  chiefly  exotic  insects,  supposed  to  feed  on 
vegetable  matter ;  and  were  regarded  by  Latreille  as  con- 
necting the  Cvclica  {CasHda  Chrysomeld)  with  his  tri- 
merous  family  FungicoUs. 

Tlie  FungicolcB  of  Latreille  (EndomifchidiB  of  British 
authors)  are  so  styled  from  their  habitat  in  the  interior  of 
cryptogamic  plants  of  the  class  Fungi,  on  which  they  feed. 
Some  species  are  found  under  the  damp  bark  of  trees, 
where  however  their  food  consists  of  the  Pungi  which  are 
peculiar  to  such  a  locality.  The  perfect  insect  is  very 
convex,  oval,  and  g:labrou8,  and  many  of  the  species  are 
ornamented  with  brilliant  colours.  The  antennae  are  com- 
posed of  eleven  joints  thickened  towards  the  extremity, 
and  larger  than  the  head  and  thorax.  Their  el}-tra  cover 
the  abdomen,  and  the  penultimate  joint  of  the  tarsus  is 
deeply  bilobed.  The  only  known  larva  of  an  insect  of  this 
family  is  that  oi  Endomychus  coccineus^  said  by  Samouelle 
to  resemble  the  common  glowworm.  Curtis  flgures  it. 
Westwood  remarks  that  it  has  more  analogy  to  the  larva 
of  the  SilphicUe  than  to  that  of  the  glowworm  or  of  Cocci- 
nella,  Tne  British  species  of  this  fun%  belong  to  the 
genera  Endomychus  and  Lycoperdina.  They  are  but  few 
m  number.  One  of  them,  the  Lycoperdina  BoviHcB  is 
found  in  great  numbers  inhabiting  that  common  puff-ball 
the  Lycoperdon  Bovistse.  Eumorphus  is  an  .^erican 
genus,  described  by  Weber,  distinguished  by  the  dilated 
flattened  three-jointed  clubs  of  the  antennae.  It  includes 
several  eccentric  forms,  in  which  the  elytra  have  broad 
dilated  margins  with  the  anterior  tibiae  notched.  Mr. 
Curtis  considers  them  as  related  to  those  singular  insects 
which  constitute  the  genus  MormolycCy  but  Westwood  re- 
gards the  relation  as  one  of  the  most  remote  analogy. 

The  Aphidiphaga  (Coccinellidee  of  English  authors)  are 
animal-feeders  preying  upon  plant-lice  (Aphides),  and  cor- 
respond to  the  Linnaean  genus  Coccinella.  In  shape  they 
are  very  convex  and  hemispheric,  and  have  antennae 
shorter  than  those  of  the  last  family,  terminated  by  a  com- 
pressed club  in  the  form  of  a  reversed  triangle.  'Die  larva 
IS  depressed,  ovate,  and  fleshy.  The  three  anterior  seg- 
ments of  its  body  are  largest,  and  the  abdominal  ones 
tubercled  and  spotted.  Its  head  is  small,  with  veiy  minute 
antennae  and  thick  maxillary  palpi.  The  pupa  is  found 
attached  by  its  posterior  extremity  to  a  leaf,  and  under- 
goes its  metamorphosis  in  that  position.  The  larva  emits 
from  its  tubercles  a  yellowish  fluid  having  a  disa^eeable 
scent.  When  the  perfect  insect  is  laid  hold  of,  it  gives  out 
a  similar  secretion  from  its  joints,  and  folds  its  legs  up  as 
if  simulating  death. 

The  insects  of  this  family  are  remarkable  for  brilliant 
colouring,  being  generally  red  or  yellow,  with  black,  red, 
wliite,  or  yellow  spots,  individuals  of  the  several  species 
nre  so  extremely  variable  and  different  from  each  other  in 
their  markings,  as  to  render  the  construction  of  specific 
diagnoses  in  this  family  more  diflicult  than  in  any  other 
tribe  of  Coleoptera.  Some  have  supposed  that  many  of 
these  varieties  are  hybrids  between  tne  sexes  of  different 
species,  but  M.  Audoin  maintains  that  the  eggs  produced 
fi'om  the  union  of  allied  species  in  the  genus  Coccinella 
are  sterile.  They  creep  slowly  but  fly  well,  and  many 
kinds  are  gregarious.    Their  eggs  are  deposited  in  yellow 


patches  among  the  plant-lice,  so  that  the  larva  is  hatched 
m  the  midst  of  its  food.  They  abound  in  our  fields  and 
gardens,  and  are  among  the  first  beetles  which  come  out  in 
spring.  They  appear  sometimes  in  immense  swarms,  and 
spreading  over  the  fields  cause  needless  alarm  to  the 
farmer,  to  whom,  far  firom  being  a  pest,  they  are  a  bless^ 
>ng,  from  the  fierce  war  they  wage  against  his  enemies  the 
Aphides. 

'  In  1807/  says  Mr.  Kirby,  'the  shores  at  Brighton  and 
all  the  watering-places  on  the  south  coast  were  literally 
covered  with  them,  to  the  ^at  surprise  and  even  alarm  of 
the  inhabitants,  who  were  i^orant  that  their  little  visitors 
were  emigrants  from  the  neighbouring  hop-grounds,  where 
in  their  larva  state  each  had  slain  his  thousands  tod  tens  of 
thousands  of  the  Aphis,  which,  under  the  name  of  the  Fly^ 
so  frequently  blasts  the  hopes  of  the  hop-grower.' 

The  peasants  in  France  style  them  *  bfttes-i-Dieu,' 
honouring  their  useful  qualities ;  whilst  the  English  name 
of  Lady-bird  does  homage  to  their  beauty.  Some  of  the 
species  are  widely  distributed,  such  as  tne  very  common 
Coccinella  septem-punctata^  which  extends  its  range  over 
all  Europe  and  parts  of  Asia  and  Africa.  In  England  we 
have  six  genera  of  Coccinellid^e,  and  more  than  ^fiy 
species. 

It  is  doubtful  whether  all  the  insects  of  this  tribe  live  on 
animal  food.  Mr.  Darwin  has  observed  them  in  places 
where  they  had  no  aphides  to  eat.  They  are  frequently 
found  on  the  summits  of  mountains  at  a  very  great  eleva- 
tion, as  high  as  9000  feet;  and  the  species  in  such  places 
seem  to  he  characteristic  of  the  locality.  Aphides  arc 
scarce  in  such  situations. 

TRIMMER,  SARAH,  one  of  the  most  popular  English 
writers  for  the  instruction  of  youth,  was  bom  at  Ipswich, 
January  6,  1741.     Her  father,  Mr.  Joshua  Kirby,  who  is 
known  as  the  author  of  *  Dr.  Brooke  Taylor*s  Inethod  of 
Perspective  made  Easy,'  and  *  The  Perspective  of  Archi- 
tecture,' was  a  man  of  exemplary  piety,  and  fh*om  him  she 
imbibed,  at  a  very  ehrly  age,  the  purest  sentiments  of  re- 
ligion and  virtue.    When  she  was  about  fourteen  yeai^ 
old,  her  parents  removed  to  London,  where  Mr.  Kirby 
became  tutor  in  perspective  to  Greorge  III.,  then  prince  of 
Wales,  and  subseauently  to  Queen  Charlotte.    Owing  to 
this  change  of  residence.  Miss  Kirby  was  introduced  to  the 
society  of  several  eminent  persons,  among  whom  was  Dr. 
Johnson,  who  was  much  pleased  with  her  mental  attain- 
ments, and  presented  her  with  a  copy  of  his  '  Rambler.' 
Bein{^  at  this  time  separated  from  the  society  of  her  young 
associates,  she  devoted  much  time  to  reading  and  drawing, 
and  obtained  a  prize  from  the  Society  of  Arts.    About  the 
year  1759  Mr.  Kirby  removed,  with  his  family,  to  Kew, 
upon  occasion  of  his  appointment  as  clerk  of  the  works  at 
the  palace  at  that  place ;   and  during  his  residence  there, 
Miss  Kirby  became  acauainted  with  Mr.  Trimmer,  to  whom 
she  was  married  at  the  age  of  twenty-one.    From  that 
time  until  the  period  when  she  became  an  author,  Mrs. 
Trimmer  was  almost  entirely  occupied  with  domestic  duties 
and  with  the  education  of  her  numerous  family.    Her  lite- 
rary labours  were  commenced  about  1780,  and  were  sug- 
gested by  some  of  the  popular  works  for  the  young  then 
recently  published  by  Mrs.  Barbauld.    A  small  volume, 
entitlea  an  *  Easy  Introduction  to  the  Knowledge  of  Na- 
ture,' designed  to  impart  to  the  minds  of  children  informa- 
tion upon  various  subjects,  to  induce  them  to  make  obser- 
vations on  natural  objects,  and  to  elevate  their  minds  to 
the  great  Parent  of  all,  was  the  first  of  the  series  of  popular 
works  published  by  Mrs.  Trimmer.    It  was  followed,  in 
1782  and  the  two  following  years,  by  six  volumes,  issued 
at  various  times,  of  *  Sacred  History,  selected  from  the 
Scriptures,  with  Annotations  and  Reflections  adapted  to 
the  Comprehension  of  Young  Persons  ;*    a  work  which, 
observes  her  biographer,  would  probably  never  have  been 
written,  had  not  the  author  been  mother  of  a  large  ftunily, 
since  it  was  the  want  of  an  easy  explanation  of  me  Scrip- 
tures, as  experienced  by  herself  in  instructing  her  children, 
that  led  her  to  supply  the  deficiency.    Among  Mrs.  Trim- 
mer's subsequent  publications  is  a  work  entitled  *  The 
Economy  of  Charihr,'  addressed  to  ladies,  and  intended  to 
assist  them  in  the  formation  and  management  of  Sunday- 
schools  and  other  charitable  institutions.    The  first  edition 
of  this  useful  work  appeared  in  1786,  and  it  was  soon  fol- 
lowed by  two  others.    After  it  had  remained  out  of  print 
for  some  years,  the  author  revised  and  enlarged  it,  aoapt* 
ing  it  to  the  altered  state  of  the  institutions  to  which  it 
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refei^,  and  re-publiahed  it  in  1801.  The  *  Family  Maga- 
zine,' a  book  of  instruction  principally  for  cottagers  and 
servants,  was  carried  on  for  a  time  by  Mrs.  Trimmer,  about 
the  period  of  the  original  publication  of  the  '  Economy  of 
Charity ;'  and  after  the  magazine  was  out  of  print,  the 
principal  original  papers  were  collected,  and  published  as 
'  Instructive  Tales.'  The  *  Adele  et  Theodore '  of  Madame 
de  Genlis  suggested  to  Mrs.  Trimmer,  about  the  year  1787, 
the  idea  of  publishing  prints  representing  events  in  his- 
tory, accompanied  by  descriptions ;  and  in  this  way  she 
illustrated  antient  history,  the  Old  and  New  Testaments, 
and  the  histories  of  Rome  and  England.  The  great  imper- 
fections of  the  old  system  of  instruction  in  charity-«chools 
led  her  to  write  superior  books  for  their  use,  to  which  she 
obtained  the  sanction  of  the  Society  for  Promoting  Christian 
Knowledge.  The  desire  to  open  the  eyes  of  the  public  to 
the  mischievous  character  of  various  publications  for  the 
iise  of  children  led  to  the  commencement  of  a  periodical 
work,  called  the  '  Guardian  of  Education,'  containing 
essays  on  Christian  education,  and  reviews  of  books  for  the 
young ;  but,  after  it  had  extended  to  live  octavo  volumes, 
the  over-exertion  of  Mrs.  Trimmer  in  this  matter  brought 
on  an  illness  which  compelled  her  to  desist  from  her  labour. 
Since  her  death,  an  *  &8ay  upon  Christian  Education'  has 
been  published  separately,  extracted  firom  this  work.  In 
1806  appeared  *  A  Comparative  View  of  the  New  Plan  of 
Education,'  &c.,  a  work  designed  to  show  the  danger  of 
too  generalizing  a  system  of  education  for  the  poor,  which 
led  to  much  useful  discussion.  The  last  of  Mrs.  Trimmer's 
publications  was  a  volume  of  sermons,  selected  from  the 
most  eminent  divines,  and  adapted  for  domestic  use,  under 
the  title  of '  Family  Sermons.'  On  the  15th  of  December, 
1810,  without  any  previous  illness  that  could  alarm  her 
family,  she  bowed  her  head  and  died  in  the  chair  which 
she  usually  occupied  in  her  study.  In  1814  appeared,  in 
two  octavo  volumes,  an  *  Account  of  the  Life  and  Writings 
of  Mrs.  Trimmer,'  with  many  original  letters,  and  copious 
extracts  from  her  journal,  in  which,  for  twenty-five  years, 
she  had  been  accustomed  to  record  her  pious  meditations. 
From  this  work,  which  is  illustrated  with  a  portrait,  and 
was  re-published  in  1816,  the  materials  of  this  notice  are 
derived. 

TRI'NIA,  a  genus  of  plants  belonging  to  the  natural 
order  Umbelliferse,  named  by  Hoffman  after  Dr.  C.  B. 
Trinius,  a  learned  botanbt  of  St.  Petersburg,  who  has  de- 
voted himself  to  the  studj^  of  the  grasses,  and  published  a 
large  work  on  them,  entitled  '  Species  Grammum.*  He 
has  also  described  the  grasses  collected  by  Poeppig  in 
Peru,  by  Mikan  in  Rio  Janeiro,  and  those  of  several  other 
travellers. 

The  genus  is  characterised  by  possessing  an  obsolete 
calyx ;  the  petals  of  the  barren  plant  are  lanceolate  sub- 
emarginate,  with  a  contracted  involute  point ;  the  fertile 
flowers  have  the  petals  ovate,  with  a  short  inflexed  point ; 
the  fruit  is  laterally  compressed  and  has  an  ovate  form ; 
the  carpels  have  five  prominent  filiform  ecjual  ridges,  of 
which  the  lateral  ones  are  marginal ;  the  interstices  are 
withoat  vittsB  or  nearly  so ;  the  seed  is  gibbous  and  convex, 
and  the  involucres  various.  The  species  of  this  ^enus, 
which  are  not  numerous,  have  been  referred  to  Pimjpmella 
and  Seseli,  but  the  dioecious  flowers  aud  the  difference 
between  the  structure  of  the  petals  in  the  barren  and  fertile 
flowers  render  it  very  distinct.  One  ot  this  species,  the 
TYinia  glab&rrimay  Smooth  Honewort,  is  an  inhabitant 
of  Great  Britain,  but  must  be  looked  upon  as  a  rarity.  It 
has  been  found  on  limestone  in  Somersetshire,  Cornwall, 
and  Devonshire.  The  whole  plant  is  of  a  pale  glaucous 
green  colour,  has  remarkable  segments  of  the  leaves,  which 
are  tripinnate.  and  no  involucre.  It  appears  to  be  the  same 
plant  as  the  T.  vulgaris  of  De  Candolle,  which  is  found  in 
the  southern  parts  of  Germany,  in  Switzerland,  and 
Austria. 

TRINCAVEOXIUS,  VICTOR  {Tr%ncave.la,  or  Trin- 
cavela\  was  bom  of  a  noble  fiunily  at  Venice  in  1496. 
After  a  careful  general  education,  he  went  to  study  at 
Padua,  and  thence  proceeded  to  Bologna,  where  he  re* 
mained  for  seven  years,  and  gained  such  a  knowledge  of 
Greek,  that,  even  in  his  pumlaee,  his  teachers  used  to  con* 
suit  him  on  questions  of  difficvuty  in  interpretation.  From 
Bologna  he  returned  to  Padua,  where  he  received  the 
diploma  of  doctor  of  medicine ;  and  tiience  to  Venice, 
where  he  was  appointed  to  a  profeasoiship  of  philosophy, 
and  obtained  the  highest  reputation,  not  only  in  that  capa« 


city,  but  also  in  the  practice  of  medicine.  His  fame  was 
greatly  increased  after  his  return  from  the  island  of 
Murano,  whither  he  had  been  sent  by  the  Venetian 
government  to  take  charge  of  the  sick  during  an  epidemic, 
and  where  he  showed  such  skill  and  courage,  that  when 
he  came  back  to  Venice  he  was  received  witii  a  kind  of 
triumph.  In  1551,  upon  the  death  of  Montanus,  he  was 
appointed  professor  ofmedicine  at  Padua,  with  an  unusually 
large  stipend,  in  consideration  of  the  greater  income  from 
practice  which  he  had  resigned.  He  remained  at  Padua  till 
1568,  when  he  was  sent  by  the  senate  to  attend  a  Venetian 
nobleman  who  was  ill  at  Udina.  His  advice  was  followed 
by  the  recovery  of  his  patient,  but  the  fatigue  he  suffered 
and  the  infirmities  of  age  brought  on  an  illness  of  which 
he  died  at  Venice  in  the  same  year. 

The  knowledge  of  Greek  which  Trincavellius  acquired 
at  Bologna  and  by  subsequent  study,  enabled  him  to  con- 
tribute greatly  by  his  commentanes  and  lectures  to  the 
introduction  of  the  works  of  the  vmters  in  that  language 
into  the  medical  schools  of  Italy,  in  which,  before  his  ^ime, 
medicine  had  been  taught  almost  exclusively  from  the 
writings  of  the  Arabian  physicians.  In  his  practice  how- 
ever he  is  said  to  have  followed  the  doctrines  of  the  Ara- 
bian school.  All  his  medical  works  were  published,  with 
the  title  '  Opera  omnia,'  in  two  volumes,  folio,  at  Lyon  in 

1586,  and  at  Venice  in  1599.  The  chief  interest  of  his 
writings  lies  in  the  completeness  of  the  view  which  they 
afford  of  the  medical  practice  of  the  time  and  of  the  prin- 
ciples on  which  it  was  founded ;  for  they  contain  many 
observations  and  letters  hy  others  as  well  as  by  himself, 
and  many  cases  and  discussions  upon  modes  of  treatment. 
The  chief  of  them  are : '  Duse  QusBstiones  M^cae,  altera 
num  in  lienis  adfectibus  secanda  sit  vena,  quae  est  ad  annu- 
larem  digitum  sinistrse  manus ;  altera,  utrum  in  morborum 
initiis,  solum  cum  materies  tui|;et,  purgantibus  medica- 
mentis  uti  liceat,'  first  published  at  Padua  in  1567 ;  and 

*  Consilia  medica  post  editiones  Venetam  et  Lugduneiisem 
accessione  cxxviu.  consiliorum  locupletata,  etc.,'  Basle, 

1587.  In  these  editions  of  the  '  Opera  omnia'  are  also 
inserted  Trincavellius'  commentaries  on  the  antient  medical 
writers,  viz. :  *  £xi>lanatione8  in  Graleni  libroe  de  Differentiis 
Febrium ;'  '  In  priorem  librum  Galeni  de  Arte  Curandi ;' 

*  Familiares  Exercitationes  in  primam  partem  secundi  libri 
Prognosticorum  Hjppocratis  et  Galeni ;'  '  Commentarii  in 
Galeni  libros  de  Compositione  Medicamentorum  ;*  *  Ex- 
planationes  in  primam  F*en  quart!  Canonis  Avicennae.'  He 
also  in  1534  edited  the  works  of  Themistius,  translated  into 
Latin  by  Hermolaus  Barbanis,  and  wrote  many  notes  to 
them,  and  translated  or  edited  the  commentaries  of  John 
the  Grammarian  on  Aristotle,  in  4  volumes,  folio,  in  1535 ; 
the  *  History  of  the  Expedition  of  Alexander,  by  Airian,' 
in  1536 ;  the  *  Manual  of  Epictetus,'  with  the  *  Commentary 
of  Arrian,'  and  the  *  Sentences  of  Stobssus,'  in  the  same 
year,  and  the  '  Poems  of  Hesiod '  m  1537. 

{Life^  prefixed  to  the  •  Opera  omnia,'  by  Laurentius 
Marucinus;  BiofrapHie  Univei*9elle ;  Haller,  Bibliotheca 
Medicinal  Practic^p,  t.  ii.»  p.  46.) 

TRINCOMALEE,  a  fortified  town  and  harbour  on  the 
east  coast  of  the  island  of  Ceylon,  in  e^  ^  N.  lat.  and  8^ 
21'  E.  long.,  is  situated  in  the  north-east  comer  of  Trinco- 
malee  Bay.  This  great  inlet  consists  of  Kotiar  Bay  to  the 
souUi,  Tamblegam  Bay  to  the  west,  Trincomalee  Bay  in 
the  centre.  Back  Bay  to  the  north  of  Trincomalee  Bay,  and 
Inner  Harbour  to  the  north  of  Back  Bay,  besides  several 
smaller  bays  and  coves.  The  north  part  of  the  bay  is 
formed  by  a  rocky  peninsula  of  irregular  shape,  which  is  a 
continuation  of  the  line  of  coast  from  north  to  south,  and 
is  joined  to  the  mainland  by  a  narrow  neck.  This  penin- 
sula is  about  four  miles  long,  aud  for  the  most  part  leas 
than  half  a  mile  wide :  at  the  south  end,  towards  the  sea, 
it  rises  perpendicularly  100  feet,  with  a  hill  of  broken  rocks 
above  it  200  feet  more :  inside,  towards  the  north-west  and 
north,  it  sinks  down ;  and  fIrom  the  north-east  comer  a 
triangular  portion  shoots  out  westward  into  the  bay,  having 
Inner  Harbour  to  the  north  and  Back  Bay  to  the  south, 
which,  together,  form  what  is  properly  the  harbour  of 
Trincomalee.    On  this  inner  and  lower  part  of  the  rocky 

geninsula  the  town  and  fortifications  of  Trincomalee  are 
uilt.    Fort  Ostenburg,  which  was  built  by  the  Dutch,  is 
situated  farther  to  the  south  of  the  peninsula,  and  com- 
mands the  entrance  to  the  harbour.    The  entrance  of  the 
bayfrom  the  sea  is  abont  five  miles  wide. 
The  harbour  of  Trincomalee,  which  for  accommodation 


Digitized  by 


Google 


T  11  I 


238 


Til  I 


and  safety  is  perhaps  not  surpassed  by  any  in  the  world,  is 
invaluable  to  the  rfritish  as  a  naval  station  in  the  Indian 
seas.  It  has  room  enough  for  whole  fleets  ;  is  landlocked 
by  high  ridges,  and  sheltered  from  all  winds ;  has  depth  of 
water  for  the  largest  ships ;  and,  what  is  of  most  im- 
poi^ance,  can  be  entered  at  all  seasons  during  both  mon- 
soons ;  thus  affording  a  place  of  shelter,  when,  from  the 
want  of  haibours  on  the  east  and  south-west  coasts  of  Hin- 
dustan, vessels  are  obliged  to  put  out  to  sea  during  the 
Tiolence  of  the  monsoon.  A  ship  from  Madras  can  reach 
it  in  about  two  days. 

The  town  and  fortifications  of  Trincomalee  are  about 
three  miles  in  circumference,  but  this  includes  much  space 
not  built  upon.  The  inhabitants,  who  are  not  numerous, 
are  chiefly  Hindus  from  Tanjore  and  the  adjacent  coast  of 
Hindustan,  with  a  few  natives  of  Ceylon,  and  the  British 
troops  stationed  there.  A  pagoda,  dedicated  to  Siva, 
formerly  stood  on  a  rockv  summit  of  the  peninsula,  and  the 
spot  is  still  held  sacred  by  the  Hindus.  Tlie  pagoda  was 
destroyed  by  the  Dutch,  and  used  in  the  construction  of 
their  tortiflcations.  The  climate  is  hot ;  the  mean  tem- 
perature of  the  coolest  months,  when  the  north-east  mon- 
soon prevails  (April  to  October),  is  about  77® ;  the  mean  of 
the  hottest,  when  the  land-wii\.d,  or  south-west  monsoon, 
blows,  is  about  Sd"*.  There  is  little  export  trade,  the  pro- 
duce being  hardly  enough  for  the  wants  of  the  inhabitants, 
though  the  adjacent  country  was  once  populous,  and  ex- 
ported grain  and  other  provisions  to  tne  coasts  of  Hin- 
dustan. Many  reservoirs  and  other  works  for  irrigation 
and  drainage  are  now  'm  ruins  and  choked  up ;  and 
swamps,  and  jungles,  and  woods,  abounding  with  wild 
hogs,  and  buffaloes,  and  elephants,  All  the  atmosphere  with 
muaria,  and  render  the  climate  more  unwholesome  than 
the  ^eater  part  of  the  rest  of  the  island. 

Trincomalee  is  about  95  miles  from  Kandy,  and  165  miles 
from  Colombo,  direct  distances.  An  excellent  carriage- 
road  has  been  carried  across  the  island  from  Colombo  to 
I'rincomalee  by  the  British :  it  waa  completed  in  1833. 

The  Portuguese  wer«>  the  first  to  obtain  possession  of 
Trincomsdee.  The  Dutch  took  it  from  the  Portugujese  in 
1658,  and  retained  it  till  1782,  when  it  was  taken  by  a 
British  fleet,  under  Sir  Edward  Hughes,  and  a  body  of 
troops  commanded  by  Sir  Hector  Monro.  Shoiily  arter- 
wards  however  it  was  retaken  by  the  French  Adp^ivfil  Suf- 
frein,  who  deUvered  it  to  the  Dutch ;  they  held  it  tiU  1795, 
when  it  was  surrendered,  after  a  siege  of  three  weeks»  to 
the  British,  who  still  retain  possession  of  it. 

(Haoiilton's  Bust  India  Gazetteer;  Davy's  Interior 
of  Ceylon ;  Forbes's  Eleven  Years  in  Ceylon^  1840.) 

TRING.     [Hertfo&dshirb.] 

TRINGA.     rTftiNoiN;E.] 

TRINGI'N/S.  In  the  article  Scolopacid^  (vol.  xxi., 
p.  84)  will  be  found  the  general  views  of  authors  a^  to 
the  place  of  the  Sandpipers  {Tringa^  Linn.),  some  of  which 
are  arranged  under  tne  subfamily  Totaninta, 

Mr.  Swainson,  it  will  be  seen  on  reference  to  the  artiele 
ScolopacidiSy  makes  that  the  family  name  in  his  Synopeis 
formmg  the  fouxth  and  last  pait  of  ms  work  on  l%e  iassi- 
fication  qf  Birds;  but,  in  the  thud  part  he  do«s  not  seem 
to  recognise  this  family  name,  for  he  uses  the  terra  Tringidw 
instead,  and  makes  it  contain  the  most  typical  Waders,  as 
the  snipes,  woodcocks,  and  sandpipers.  This  gi^up,  he 
observes,  is  distinguished  from  all  others  by  the  great 
length,  the  slendemese,  and  the  flexibility  of  the  bill,  no 
less  than  by  the  delicacy  of  the  legs  and  the  smallness  of 
the  hinder  toe.  like  the  plovers,  they  are,  he  remarks, 
endowed  with  great  powers  of  flight  and  of  locomotion, 
since  they  run  with  vast  celerity,  and  have  the  &culty  in 
part  of  both  swimming  and  diving ;  the  bill,  he  adds,  is 
even  longer  than  the  plover's,  but  Instead  of  its  being 
divided  as  it  were  into  two  pcMrtions,  as  in  those  birds,  the 
culmen  is  Unintenruptedly  straight,  and  the  upper  numdi- 
bie  is  not  suddenly  oent  downwards.  'The  sandpiper  or 
the  snipe,'  says  Mr.  Swainson  in  continuation.  '  win  give 
an  accurate  idea  of  that  general  formation  which  belongs 
to  the  whole  family.  Their  geographic  dispersion  is  as 
wide  as  their  locomotive  {powers  are  great.  Tne  shores  of 
every  part  of  the  world  abound  with  sandpipers  and  cur- 
lews ;  and  the  European  wimbrel  {Numemue  pfitBOpue)  is 
said  to  hav6  been  detected  on  the  coasts  of  New  Hol- 
land.' 

Mr.  Swainson  then  briefly  notices  the  ffestem  comprised 
m  this  fiunily,  observing  that  the  true  euriews  {NummiiUe) 


have  the  same  long  and  generally  curved  bill  which  dis 
tinguishes  the  Ibis  [Tantaxidjs],  but  the  cheeks  and  the 
throat  are  covered  with  feathers.  In  the  Avoskts  {Recur 
virostra)  he  sees  the  most  aberrant  type  of  the  Trineidte, 
for  its  toes  are  webbed,  and  he  thinks  that  it  probably  re- 
presents Phcenicopterus  in  its  own  circle.  ^  rFLAMiNGO.] 
*  In  ToTANUS,'  continues  Mr.  Swainson,  *  which  comprises 
many  of  the  European  sandpipers,  the  s|>ecies  are  numer- 
ous, and  many  examples  occur  in  Britain, — as  the  green 
sandpiper,  the  spotted  snipe,  the  redshank,  and  the  com- 
mon sandpiper.  This  vernacular  name  is  TOrobahly 
derived  from  the  whistling  or  piping  notes  which  are 
uttered  by  these  birds  as  they  run  on  the  sands.  They  are 
dispersed  all  over  the  world,  and  are  perpetually  wandering 
from  one  locality  to  another.  The  toes  are  generally  free ; 
but  sometimes  in  species  which  lead  off  to  other  genera 
there  is  a  small  membrane.' 

Mr.  Swainson  then  adverts  to  the  snipes  iSeolopax)  and 
the  woodcocks  {Rueticota).  The  true  woodcocks,  he 
observes,  are  ibund  in  Europe,  America,  and  Asia ;  and 
seem  to  be  further  represented  in  the  hot  latitudes  of 
the  Old  World  by  the  eWantly-marked  genus  Rhynchtea, 
Mr.  Swainson  concludes  hy  an  allusion  to  the  Phalaropes 
or '  lobe-foots^'  generally  placed  near  the  above  genera. 
[ScoLopAcinuEf  vol.  xxi.,  p.  68.1 

In  the  part  (ix.)  just  out  of  Mr.  Gould's  great  work  on 
the  Birds  qf  Australia  are  beautiful  figures  of  Rhyncluea 
australisj  which  he  found  tolerably  plentiful  during  the 
moist  season  of  1839  in  the  district  of  the  Umier  Hunter, 
more  particularly  in  the  flats  of  Segenho,  Aberdeen,  Scone, 
&c.  *  Although,'  says  Mr.  Gould,  *  I  did  not  succeed  in 
findin|^  its  neel,  no  doubt  exists  in  my  mind  of  its  breeding 
in  the  immediate  locality,  as,  on  dissecting  a  female,  an  egg 
was  found  in  the  ovarium  nearly  of  the  full  size,  and  ready 
to  receive  its  calcareous  covering  or  shell.  In  its  habits 
and  disposition  this  bird  partakes  both  of  the  true  snipe 
and  sandpiper:  it  neither  lies  so  close,  nor  has  it  the 
crouching  manner  of  the  true  snipes,  but  expoites  itself  to 
view  like  the  sandpipers,  running  about  either  among  the 
rushes  or  on  the  t>are  ground  at  the  edge  of  tiie  water :  on 
being  disturbed,  those  X  saw  g^erally  flew  towards  the 
brush,  seeking  shelter  among  the  low  bushes,  from  which 
they  were  not  easily  driven  or  forced  to  take  wing.  It 
flies  straighter,  slower,  more  laboured,  and  nearer  to  the 
ground  than  the  true  snipes.  Considerable  confusion  has 
always  existed  resnecting  the  members  of  the  group  to 
which  this  bird  belongs,  the  opposite  sexes  of  the  same 
species  having  been  described  as  distinct ;  from  actual  dis- 
section, however,  of  numerous  examples,  and  from  seeing 
these  birds  mated  in  a  state  of  nature,  I  am  enabled  to 
9Mrm  that  the  figures  in  the  aoeompanying  plate  are  accu- 
rate representations  of  the  male  and  female.  This  species 
will  be  found  on  comparison  to  possess,  ajnong  other  cha- 
racters, much  shorter  toes  than  the  Indian  sod  Chinese 
snecies,  to  which  it  is  most  nearly  alhed.  On  dissection  I 
also  observed  an  anatomical  f|eculiarity  of  a  very  extraor- 
dinary nature,  the  more  so  as  it  exists  m  females  alone  :  I 
allude  to  the  great  elongation  of  the  trachea,  which  passes 
down  between  the  skin  and  the  muscles  forminf^  the  breast 
ft)r  the  whole  length  of  the  body,  making  four  distinct  con- 
volutions before  entering  tiie  lungs.  On  distovtering  this 
extraordinary  formation,  I  immediately  placed  the  body  in 
spirits  for  the  examination  of  my  friend  Mr.  Yarrell,  who, 
as  is  well  known,  has  paid  great  attention  to  this  part  of 
the  organization  of  buds,  and  who  informs  me  that  the 
position  and  form  of  the  trachea  in  Rhynohesa  ausiralis  is 
similar  to  that  of  the  semi-palmated  goose  figured  in  the 
15th  volume  of  the  TVtins.  Linn.Scks.^  tab.  14.  The  cranes, 
swans,  guans,  &c.  present  us  with  mecies  having  the  trachea 
singularly  developed,  several  of  them  with  extensire  con- 
volutions before  entering  the  lu6gs ;  some  with  k  recepta- 
cle for  its  folds  within  the  cavity  of  the  keel  of  the  breast 
bone  [SwA^sl,  while  in  others  it  is  sltn&tfid  outside  the 
pectDial  museles,  immediately  beneath  the  outer  skin  of 
the  breast ;  but  in  no  instance  is  it  more  extensively  or 
more  curiously  develo|>ed  than  in  the  presetit  bird.  The 
use  of  this  conformation^  so  (exulusively  eonfined  to  one, 
and  that  the  female  sex,  I  coul^  not  in  aajr  w4y  discover 
or  BurmiBtt.  No  note  whatever  was  heard  to  proceed  from 
either  sex,  whik  on  the  wing  or  when  flushed.' 

In  the  same  part  aw  accurate  fif^res  and  desoriptionB  of 
the  beautiful  Rscmmrestra  rubricoliu^  or  R^neeked 
Avotet^  tne  Ya^tn*^'oa^rong  of  the  aborigiiMS  of   fho 
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lowland  distiicta  of  Western  Australia:  the  favourite 
localities  of  the  species,  according:  to  Mr.  Gould,  are  the 
lakes  in  the  neighbourhood  of  Perth  and  on  Rottnest 
Island,  where  it  is  seen  in  small  flocks  in  company  with 
the  Himantopus  leueocephalus.  [Plotsks,  vol.  xviii., 
p.  286.]  In  South  Australia,  the  river  Murray  and  the 
shores  of  the  lake  Alexandrina  afford  situations  equally 
adapted  for  its  existence,  according  to  the  same  author. 

But  we  must  here  turn  our  attention  to  those  smaller 
forms  more  generally  known  vernacularly  under  the  name 
of  *  Sandpipers :'  the  species  are  numerous,  but  our  limits 
will  only  permit  us  here  to  notice  one  or  two,  which  may 
convey  to  the  reader  a  general  impression  of  the  contour 
of  the  g^roup  when  add^  to  the  marsh  sandpiper  (TbtoraiM 
siagnatilis)  figured  and  described  in  the  article  &kx>LOPA- 
ciD.«  (vol.  xxi.,  p.  86). 

Mr.  Yarrell  makes  the  Curlew  Sandpiper,  Numenim 
pygmaus^  or  Pigmy  Curlew  of  Pennant,  the  step  between 
the  snipes  properly  so  called  and  the  sandpipers,  observing 
that  it  leads  by  an  easy  gradation  to  the  true  sandpipers,  or 
marine  snipes,  most  of  which,  as  their  name  implies,  fVe- 
quent  and  obtain  their  living  on  the  sandy  shores  of  the 
sea. 

The  species  last  named,  the  Green  Sandpiper  (Tringa 
ockropus) ;  the  Wood  Sandpiper  {IVinga  giareoh) ;  the 
Common  Sandpiper  {Tringa  hwaoleueos)\  the  Spotted 
Sandpiper  {Tringa  macularia)  (wnich  fbur  last  belong  to 
the  genus  Totanus  of  modem  authors) ;  the  Knot ;  the 
Buff-breasted  Ss.ndpi'peT  {Tringa  rufescens) ;  the  Broad- 
billed  Handpiper  (TVt'n^a  cfa^yrAyneAa}  ;  the  Little  Sand- 
piper, or  Stmt;  Temmmck's  Stint  {Tringa  Thnminckii) ; 
Schinz's  Sandpiper  {Tringa  Schinzii] ;  the  Pectoral  Sand- 
piper {Tringa  peetoralis);  the  Dunlin  {Tringa  alpina) ; 
and  the  Purple  Sandpiper  {TYinga  maritima), —  are 
British. 

We  select  as  examples  the  Knot  and  the  Little  Sand- 
piper ;  and  first,  of 

The  Knot. — *  Description.  {Male  andFemaiein  Winter). 
— Bill  straight,  a  Kttle  longer  than  the  head,  very  much  di- 
lated and  convex  towards  the  tip  ;  all  the  tail-feathers  of 
equal  length.  Throat,  middle  of  the  belly,  and  abdomen 
pure  white;  forehead,  tfvebrows,  sides  and  front  of  the 
neck,  breast  and  flanks  wnite  also,  but  varied  with  small, 
brown,  longitudinal  lines,  and  transversal  and  zigzag  bands 
of  ashy  brown ;  head,  neck,  back,  and  sca^ars  bnght  ash 
with  brown  stems ;  rump  and  upper  tail-coverts  white 
with  black  crescents  and  zigzags ;  wing-coveris  ash,  bor- 
dered with  white  and  with  brown  stems ;  tail-feathers  ash 
variegated  with  white  ;  bill  and  feet  greenish  black ;  iris 
brown.    Length  about  ten  inches. 

Young  ofth0  Year  befor$  the  First  MNd[|.--'I%e  ash- 
colour  (^  the  back  a^d  scapulars  very  deep ;  all  these 
feathers  terminated  by  very  nanrow  crescents,  the  upper  of 
which  is  black  and  the  lower  white  ;  a  multitude  of  great 
brown  spots  are  disposed  longitudinally  on  the  top  of  the 
head  and  on  the  nape,  the  ground-colour  of  whi<M;i  is  ash  ; 
a  slight  tint  of  reddiah  grey  upon  the  breast ;  a  brown 
stripe  between  the  eye  and  the  bill,  winch  last  is  greenish 
ash ;  the  rest  like  the  winter  plumage  of  the  adults. 

Young  at  their  First  Svrtng  Moult. — All  that  is  of  a 
coppery  ruddy  colour  ia  tne  oM  birds,  is  bright  red  in  the 
yuung  when  nine  months  old ;  nape  and  top  of  the  head 
yellowish  ash,  with  longitudinal  brown  lines  ;  the  bright 
ruddy  and  the  blackish  mingled  on  the  upper  part  of  the 
back;  oval  spots  of  the  scapulars  very  bright  ruddy; 
middle  of  the  belly,  and  sometimes  the  breast,  variegated 
with  white  feathers,  which  are  spotted  with  brown.  More 
ash-coloured  feathers  on  the  upper  parts,  and  more  white 
feathers  on  the  lower  parts. 

Summer  or  Nuptial  Plumage. — Large  eyebrows,  throat, 
sides  and  front  of  the  neck,  breast,  belly,  and  flanks  of 
a  rusty  or  coppery  ruddy ;  nape  ruddy  with  small  longi- 
tudinal lines  ;  top  of  the  head,  back,  and  scapulars  deep 
black ;  all  these  feathers  bordered  with  vivid  ruddy ;  on 
the  scapulars  great  oval  spots  of  the  same  ruddy  colour ; 
al.domen  whife,  speckled  with  ruddy  and  blotched  with 
black ;  upper  coverts  of  the  tail  white  with  black  crescents 
and  ruddy  olotches ;  tail-feathers  blackish  ash,  variegated 
with  whitish.  Such  are  the  old  birds  when  in  perfect 
plumage.  (Temm.) 

This  is  the  Tringa  cinerea,  grisea^  and  Canutns  of  Lin- 
naeus and  Gmelin ;  Calidris  Canutus  of  Cuvier ;  th§ 
Maubhhe  grisey  Maubeche  Tachetk^  and  Ls  Canui  of  th« 


Ficnch;  Chiurlo,  Ptovanello  maggtore,  and  Paginella 
maggiore  of  the  Italians ;  Roihbraune  Strandlaufer^  Asch- 
gratis  Strandlaufer^  and  Hochkopfige  Strandlaufer  of  the 
Germans ;  Sidlin gar-Kail  of  the  Icelanders ;  Fieere  Pist^ 
Fiofre-Kuroy  and  Fi€er^Muius  of  the  Norwegians  ;  Y  Cnut 
of  the  antient  British  ;  Knot  of  the  modem  British. 

Several  other  scientiflc  names  have  been  given  to  the 
bird  according  to  the  different  stages  of  its  plumage,  such 
stages  having  been  mistaken  by  the  deseitbers  for  specific 
difl'erences.  (See  Temminok^  Manual.) 

Geographical  Distritmtion. — Iceland,  Greenland,  North 
Georgian  Islands,  Duke  of  York's  Bay,  Melville  Peninsula 
(where  they  were  seen  breeding),  Hudson's  Bay  (where  it 
breeds),  and  down  to  the  iifty-fifth  parallel  Sweden  and 
Norway,  Holland  in  spring  and  autumn,  the  British  Islands 
(but  not  known  to  breed  there),  rare  in  Germany,  France, 
and  the  south  of  Europe.  The  Prince  oi'  Canino  does  not 
notice  it  in  his  Specchto  Comparativo. 

Nest,  Habits,  Food,  ^. — According  to  Captain  Lyon, 
who  saw  it  breeding  in  Melville  Peninsula,  the  Knot  Jays 
four  eggs  on  a  tuft  of  withered  grass,  without  forming  any 
nest.  The  eggs  are  of  a  light  yellowish  brown,  spotted 
with  grey  and  reddish  at  the  larger  end,  so  as  to  form  a  sort 
of  zone  more  or  less :  there  are  but  few  spots  towards  the 
point.  In  the  autumn  the  Knots  appear  on  the  eastern 
coasts  of  England  in  great  numbers,  and  are  to  be  found 
also  in  most  of  the  southern  counties.  They  are  regular 
visitors  to  Ireland.  Mr.  Yarrell  states  that  he  is  not 
aware  of  any  record  of  the  Knot  breeding  in  the  British 
Islands,  nor  does  he  know  of  any  British  collection  that 
contains  its  eggs. 

The  food  of  the  Knot  consists  principally  of  worms, 
and  also,  occasionally,  of  small  river  and  marsh  insects,  lit- 
tle marine  crustaceans  and  very  small  bivalve  mollu^ks. 

Utility  to  Man.— One  of  the  most  dehcious  of  birds,  and, 
when  fattened,  preferred  by  epicures  to  the  luscious  ruff. 
•  They  are  taken,'  says  Pennant,  *  in  great  numbers  on  the 
coasts  of  Lincolnshire,  in  nets  such  as  are  emploved  in 
taking  ruffs ;  with  two  or  three  ilozen  of  stales  of  wood 
painted  like  the  birds,  placed  within :  fourteen  dozen  have 
been  taken  at  once.  Their  season  is  f^om  the  beginning 
of  August  to  the  end  of  November.  They  disappear  with 
the  flrst  frosts.  Camden  says  they  derive  their  name  from 
King  Canute,  Knute,  or  Knout,  as  he  is  sometimes  called ; 
probably  because  they  were  a  favourite  dish  of  that  monarch. 
We  know  that  he  kept  the  feast  of  the  Purification  of  the 
Virgin  Mary  with  great  pomp  and  magnificence  at  Ely, 
and  this  being  one  of  the  fen  oirds,  it  is  not  unlikely  that 
he  met  with  it  there.' 


The  Knot. 
Vpp«r  fif  OM,  sunmer  plumage ;  lower  figure,  winter  plumage.    (Gould.) 

In  the  *  Northumberland  Household-Book,' '  Knottes '  are 
among  the  birds  admitted  to  his  lordship's  table,  and  the 
charge  for  them  is  noted  at  one  penny.  Mr.  Yarrell  re- 
marks ttiat  the  greater  portion  of  the  autumnal  visitors  to 
the  eastern  and  southem  counties  of  England  are  young 
birds  that  have  come  northward  from  the  breeding-grounds, 
and  that  the  Ix)ndon  markets  exhibit  a  good  supply 
throughout  the  winter.  A  male  in  perfect  plumage  was, 
he  says,  obtained  in  1820  from  Yarmouth,  so  late  in  the 
season  as  the  a&th  of  May,  and  he  quotes  the  *  Norfolk 
Hoas«hold-Book,'  which  commences  in  1519,  fbr  various 
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records  of  re^vards  to  the  fowler  for  brineine  in  Knots,  as  a 
proof  of  the  hi^h  estimation  in  which  tney  were  then 
held.  Nor  is  Dravton  silent  as  to  the  fame  of  the 
species ; — 

'  Tite  Knot,  that  called  wu  Ganatoa  bbd  of  old, 
or  that  Rreat  kins  of  Duiea  hia  name  that  still  ilotli  hold. 
HU  appetite  to  ph>a8e,  tliat  farre  and  neero  wnt  nought. 
For  him,  as  tome  have  sakl,  fh>m  Denmnrke  hhher  Dronffht. 

{^Fulpoltmm-4i\e  five-and-twentietb  Soog.) 

The  Little  Sandpiper: — Description,  —  Bill  straight, 
shorter  than  the  head ;  tail  doubly  forked ;  lateral  feathers 
brown-ash,  all  variegated  with  white ;  tarsus  ten  lines 
long. 

Male  and  Female  in  Winter  Plumage, — All  the  upper 
parts  ash-coloured,  and  with  blackish  brown  along  the 
stems ;  sides  of  the  breast  ashy-ruddy ;  a  brown  stripe 
between  the  eye  and  the  bill ;  middle  of  the  breast,  throat, 
eyebrows,  front  of  the  neck,  all  the  lower  parts,  but  only 
the  lateral  feathers  of  the  upper  coverts  of  the  tail,  pure 
white  ;  lateral  tail-feathers  ashy-brown,  all  variegated  with 
white,  the  two  middle  ones  brown ;  bill  and  feet  black. 
Length  about  six  inches. 

Young  before  the  first  moult, — Feathers  of  the  top  of 
the  head  blackish,  bordered  with  yellowish  ruddy ;  forehead, 
eyebrows,  throat,  front  of  the  neck,  middle  of  the  breast 
and  the  other  lower  parts  pure  white ;  a  brown  stripe 
between  the  eye  and  the  bill ;  sides  of  the  breast  inclining 
to  ruddy  varied  with  ashy-brown;  feathers  of  the  back, 
scapulars,  and  wing-coverts  blackish-brown,  those  of  the 
upper  part  of  the  back  surrounded  by  a  wide  ruddy  border, 
those  of  the  scapulars  by  a  wide  yellowish  white  border, 
and  those  of  the  wing-coverts  by  a  narrow  band  of  yellow- 
ish ruddv;  the  two  middle  tail-feathers  bordered  with 
ruddy-ash,  the  others  variegated  with  white. 

Summer  or  Nuptial  Plumage. — Top  of  the  head  black, 
with  spots  of  vivid  ruddy.  Cheeks,  sides  of  the  neck,  and 
sides  of  the  breast  bright  ruddyish  sprinkled  with  small 
brown  angular  spots;  eyebrows,  throat,  middle  of  the 
breast  and  all  the  lower  parts  pure  white ;  feathers  of  the 
back,  scapulars,  wing-coverts,  rump  and  two  middle  tail- 
feathers  deep  black ;  all  with  a  large  border  and  terminated 
by  bright  ruddy ;  only  the  lateral  feathers  of  the  upper 
coverts  of  the  tail  white  with  isolated  spots ;  all  the  lateral 
tail-feathers  ashy-brown,  but  variegated  with  pure  white. 

Tliis,  which  is  the  smallest  British  sandpiper,  with  one 
exception  (Temminck's  Tringa),  is  the  Tringa  minuta  of 
Leisler  according  to  Temminck  and  Gould,  and  the  Tringa 
pusilla  of  Linnseus,  Latham,  and  Pennant,  according  to  the 
reference  to  the  last-named  zoolo^t  by  Mr.  Yarrell,  who 
considers  it  to  be  the  Stint  of  Bewick,  the  Tringa  minuta 
of  Fleming,  the  Minute  Tringa  of  Selby,  and  the  Little 
Stint  of  Jenyns. 

It  is  the  Pigmy  Sandpiper  of  Richardson ;  the  BScasseau 
Schasses  of  Temminck ;  Oambecchio  and  Culetto  of  the 
Italians  ;  Der  Hochbeinige  Strandlat^er  and  Der  Kleine 
Schlammlau/er  and  Zwerg  Schlximmlattfer  of  the  Ger- 
mans ;  Stint  of  Zeeleeurik  of  the  Netherlanders ;  and  Y 
Pibydd  lleiaf  of  the  antient  British. 

Geographical  Distribution, — ^Dr.  Richardson  states  that 
this  species  was  seen  abundantly  in  the  autumn,  feeding:, 
during  the  recess  of  the  tide,  on  the  extensive  flats  at  the 
mouth  of  Nelson*8  and  Hayes  rivers :  he  gives  a  description 
of  a  specimen  from  Hudson's  Bay,  now  in  the  British 
Museum.  Tangiers.  South  Africa.  Trebizond.  The 
vicinity  of  the  Caucasus.  India.  Pennant  had  noted  it 
as  common  to  North  America  and  £urope,  and  Latham  in 
a  note  adds  that  a  variety  of  it  is  seen  in  Indian  drawings. 
All  doubt  as  to  the  identity  of  the  Indian  bird  (Bengal) 
Avith  the  British  species  is  now  ended  by  the  united  tes^ 
mony  of  Major  Franklin,  Mr.  Selby,  and  M.  Temmind^ 
the  last-mentioned  of  whom  states  that  it  occurs,  on  its 
passage,  on  the  banks  of  the  German  and  French  rivers ; 
often  in  the  great  marshes  of  Holland,  but  rarely  on  the 
sea-coasts,  and  very  commonly  on  the  shores  of  the  Lake 
of  Geneva.  He  adds  that  it  is  very  numerous  in  the  salt- 
marshes  of  Dalmatia,  where  it  is  seen  in  August  and  Sep- 
tember in  its  winter  dress,  in  which  state  of  plumage  the 
Indian  specimens  always  are.  In  France  the  oird  is  gene- 
rally seen,  on  its  passage,  in  the  full  nuptial  plumage.  In 
the  Britisli  Islands  they  have  been  noticed  in  the  vicinity 
of  the  Solway,  in  the  west  of  Lancashire ;  and  on  the  coasts 
of  Suffolk,  Norfolk,  Yorkshire,  and  Durham  in  the  autumn. 
Mr.  Yarrell,  who  gives  these  localities,  states  that  the 
Rev.  W.  S.  Hore  and  his  friend  Mr.  Gutch  saw  from  forty 


to  fifty  of  them  on  the  Laira  mud-banks  near  Plymouth  in 
Octotler,  1840,  and  shot  ten  or  twelve  of  ihem.  Mr.  Plom- 
ley  informed  Mr.  Yarrell  that  a  flock  of  thirty  was  seen  in 
Romney  Marsh  in  October,  1839,  and  the  last-named 
zoologist  mentions  that  they  are  frequently  observed  on 
the  sands  of  the  coast  of  Sussex  ;  and  that  he  has  obtained 
them  in  the  London  market  once  in  the  summer  plumage, 
once  in  that  peculiar  to  the  winter,  but  more  frequently  in 
autumn,  at  wnich  season  a  small  number  are  seen  ever>' 
year  in  Belfast  Bay  according  to  Mr.  W.  Thompson. 

Habits,  Nest,  Food,  ^^ — ^This  species  haunts  sandy 
shores,  the  banks  of  large  rivers  and  salt-marshes.  In  this 
country  it  is  mostly  found  in  company  with  the  Dunlin 
and  Sanderling  on  the  sandy  sea-shore.  No  one  seems  to 
know  anything  of  its  nesting ;  but  Mr.  Gould  describes  its 
eggs  as  resembling  those  of  the  common  sandpiper  in 
colour  and  markings,  though  they  are  much  smaller.  The 
food  of  the  species  consists  of  very  small  worms,  river  and 
marsh  insects,  small  crustaceans  and  little  mollusks. 

The  flesh  of  the  Little  Stint  much  resembles  that  of  it$ 
congeners,  but  it  must  not  be  confounded  with  the  Stint  of 
the  old  feasts,  which  appears  to  have  been  the  Dunlin  or 
Purre. 

At  the  *  intronazation'  of  Archbishop  NeveU,  temp.  Edw. 
IV.,  *Styntes'  are  mentioned  in  the  particulars  of  the 
courses.  In  the  second  course  of  the  marriage-feast  of 
Roger  Rockley  and  Elizabeth  Nevile,  daughter  of  Sir  John 
Nevile,  of  Chete,  Knt.,  in  January,  temp.  Henry  VIII.,  we 
And  *  Item,  Stints,  8  of  a  dish,'  and  in  the  accounts  of  the 
expense  in  the  week  for  flesh  and  fish  for  the  same  mar- 
riage is  the  *  Item,  in  Stints,  5  doz 9».'     In  the 

*  Northumberland  Household-Book'  it  appears  that  Styntes 
were  among  the  delicacies  for  the  principal  feasts  or  his 
lordship's  own  *  mees,'  and  they  are  charged  in  the  accounts 
at  sixpence  a  dozen. 

Drayton  thus  celebrates  it  in  the  *five-and-twentieth 
song*  of  his  Polyolbion : — 

•The  Pnet,  Godwit.  SHat,  the  pallat  that  nWwns 
The  mifer  and  doe  make  a  wastefnl  epinuie  ' 


Little  Sandpiper. 

Lower  fignrc  to  the  left,  M-lnter  plnmago ;  upper  tigan.  unmmcr  plunia-e ; 
lower  figure  to  the  right,  yonng  of  the  year.    (Gonld. ) 

Fossil  Sandpipers. 

Dr.  Buckland  figures  a  Tringa  in  the  first  plate  illus- 
trating his  Bridgewaier  Treatise,  among  the  fossil  birds  oi 
the  first  tertiary  period. 

TRINIDAD,  an  island  belonging  to  England,  in  the 
Columbian  archipelago,  between  10"  5'  and  io**  5(y  N.  lat. 
and  61'  and  62**  W.  long.  It  is  separated  from  South 
America  by  the  Gulf  of  Paria,  which  forms  an  immense 
harbour  with  good  anchorage.  The  southern  entrance, 
called  the  Serpent's  Mouth,  is  about  ten  miles  wide,  and 
the  northern,  or  the  Dragon's  Mouth,  is  fifteen,  but  is 
divided  into  four  straits  by  three  islands.  The  length  of 
the  gulf  is  about  one  hundred  miles,  with  an  average 
width  of  about  forty  miles.  Trinidad  forms  an  irregular 
square.  Its  length  from  north  to  south  is  fifty  miles  and 
its  breadth  in  the  central  part  about  thirty  miles.  The 
irregularity  of  its  shape  is  caused  by  two  promontories, 
which  form  the  northern  and  southern  extremities  of  the 
island  on  the  western  side.  The  island  is,  as  nearly  as 
possible,  the  size  of  Norfolk,  and  comprises  an  area  of  2020 
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square  miles.  The  western  coast  is  *ow,  and  either 
sandy  or  swampjr,  but  the  three  other  sides  are  rocky  and 
elevated.  A  chain  of  mountains,  which  occupies  a  breadth 
of  about  ten  miles,  and  whose  highest  pomts  vary  from 
1800  to  2400  feet,  runs  along  the  northern  side  of  the 
island,  close  to  the  sea.  On  the  south,  parallel  to  this 
chain,  are  extensive  plains,  intersected  by  two  considerable 
rivers,  which  have  numerous  tributaries,  and  are  navi- 
gable. As  one  of  these  rivers  flows  to  ihe  east  and  the  other 
to  the  west  coast,  a  project  has  been  formed  for  uniting 
them  by  a  canal,  by  which  a  safe  line  of  internal  naviga- 
tion would  be  effected  between  the  eastern  and  western 
coasts.  South  of  the  above-mentioned  plains  is  a  range  of 
hills,  from  600  to  1000  feet  high,  which  run  across  the 
island  from  south-east  to  north-west.  Again,  on  the  south, 
occurs  another  extensive  plain,  the  surface  of  which  is  a 
good  deal  broken,  though  it  comprises  considerable  tracts 
of  level  country ;  and  between  this  and  the  coast  there  is  a 
chain  of  hills,  none  of  which  attain  an  elevation  of  a 
thousand  feet.  At  the  western  extremity  of  the  southern 
promontorv  there  are  volcanoes  which  throw  up  mud. 
South  of  Point  Brea  the  sea  in  one  spot  throws  up  bitu- 
men. The  most  remarkable  natural  feature  of  Trinidad  is 
the  Pitch  Lake.  It  is  about  a  mile  and  a  half  in  circum- 
ference. *  The  pitch  at  the  sides  of  the  lake  is  perfectly 
hard  and  cold,  but  as  one  walks  towards  the  middle  with 
the  shoes  off  in  order  to  wade  through  the  water,  the  heat 
gradually  increases,  the  pitch  becomes  softer  and  softer, 
until  at  last  it  is  seen  boiling  up  in  a  liquid  state.  The  air 
is  then  strongl]^  impregnated  with  bitumen  and  sulphur, 
and  the  impression  of  the  feet  is  left  upon  the  surface  of 
the  pitch.  During  the  rainy  season  it  is  possible  to  walk 
over  the  whole  lake  nearly ;  but  in  the  hot  season  a  great 
part  is  not  to  be  approached.*  (Sir  J,  Alexander,  in  Mar- 
tin's Co/onies,  vol.  ii.,  p.  235.^  Attempts  have  been  made 
to  render  the  pitch  applicable  to  some  useful  purpose,  but 
so  much  oil  was  required  to  be  mixed  with  it,  as  to  render 
the  experiment  commercially  unsuccessful.  It  has  been 
emplo^^ed  in  repairing  the  roads  in  that  part  of  the  island, 
for  which  purpose  it  answers  remarkably  well. 

Trinidad  possesses  some  excellent  harbours ;  but  on  the 
eastern  coast  there  are  only  two,  which  are  not  very  good. 
Chaguaramas,  on  the  soutnem  side  of  the  island,  near  its 
western  extremity,  will  admit  the  largest  ships.  On  the 
same  side,  at  the  eastern  extremity,  is  Guaya-guayara,  an 
excellent  harbour,  protected  by  Point  Galeota.  Puerta 
d^Espana,  on  the  western  coast,  is  also  a  ^ood  harl)our. 
Here  stands  the  town  called  the  Port  of  Spain,  the  capital 
of  the  island.  On  the  northern  coast  there  are  three  or 
four  harbours.    Trinidad  is  not  visited  by  hurricanes. 

Trinidad  was  discovered  b}[  Columbus  in  1498,  when  it 
contained  a  numerous  aboriginal  population.  It  was  first 
colonised  in  1588,  by  the  Spaniards  ;  in  1676  it  was  taken 
by  the  French,  but  almost  immediately  restored,  and  in  1797 
it  was  taken  by  the  British,  and  has  since  remained  in  our  pos- 
session. So  greatly  were  its  resources  neglected  by  the  Span- 
ish, that  in  1783,  when  it  was  a  dependency  of  Caracas,  the 
white  population  was  only  126,  and  with  2032  aborigines 
the  whole  population  was  2763.  At  this  period  the  Council 
of  the  Indies  issued  an  order  encouraging  the  immigration 
of  Europeans  by  securing  persons  from  molestation  for 
debt,  from  whatever  country  they  came,  during  five  years, 
and  by  granting  the  islana  some  commercial  privileges. 
In  six  years  afterwards  the  population  had  increased  to 
10,422,  and  when  the  island  came  into  our  possession  the 
number  of  inhabitants  was  18,627.  The  population  in 
1805  was  25,246 ;  32,664  in  1811 ;  and  43,678  in  1834 ;  the 
number  of  the  whites  in  the  latter  year  was  3632.  In  1812 
the  number  of  aborigines  was  1804  and  in  1834  they  had 
diminished  to  762.  The  number  of  slaves  in  1834  was 
20,657,  and  their  owners  received  a  sum  of  1,033,992/.,  or 
rather  more  than  50/.  a-head,  as  compensation  when  slavery 
was  abolished.  The  number  of  free  blacks  and  persons  of 
colour  in  1834  was  18,724.  Since  1834  there  has  been  a 
great  addition  to  the  population.  In  consequence  of  the 
scarcity  of  labour,  active  measures  have  been  adopted  and 
funds  provided  for  defraying  the  expense  of  conveying  im- 
migrants. In  the  half-year  endine  30th  June,  1840,  the 
number  of  persons  introduced  at  tne  public  expense  was 
3S79,  and  the  supply  has  since  been  kept  up.  The  im- 
migrants wore  chiefly  from  the  neighbouring  islands,  and 
free  blacks  from  the  United  States,  with  a  small  number  of 
persons  from  the  United  Kingdom.  Trinidad  does  not 
P.  C,  No.  1582. 


possess  a  local  legislature.  The  governor  is  assisted  by 
an  executive  council  and  legislative  committee  consisting 
of  twelve  members,  six  of  whom  are  members  ex-officio, 
and  hold  offices  under  the  crown,  and  six  are  selected 
from  the  principal  inhabitants,  and  are  removable  at 
pleasure.  Local  taxes  are  levied  by  a  municipal  body 
called  the  Cabildo.  The  island  is  divided  into  37  counties 
or  districts.  Port  of  Spain,  the  capital,  is  one  of  the  finest 
towns  in  the  West  Indies,  and  contains  a  population  of 
about  12,000.  The  houses  are  built  of  stone  and  on  a  regu- 
lar plan,  and  wooden  houses  are  not  allowed  to  be  erected. 
Before  1783  the  commerce  of  Trinidad  was  very  trifling. 
A  small  quantity  of  cocoa,  vanilla,  indigo,  and  cotton  was 
raised  for  exportation,  but  only  sufficient  to  employ  a  small 
schooner  two  or  three  times  a-year.  In  1787  the  first 
sugar-plantation  was  established.  In  1834  the  number  of 
acres  planted  with  the  sugar-cane  was  28,500 ;  with  cocoa 
10,958 ;  and  vrith  coffee  1298  acres.  In  1841  the  import  of 
sugar  into  Great  Britain  from  Trinidad  was  13  per  cent,  of 
the  total  quantity  imported  from  the  West  Indies ;  of  mo- 
lasses 18  per  cent. ;  and  of  cocoa  86  per  cent.  All  the  usual 
productions  of  tropical  countries  grow  luxuiiantly.  The 
nutmeg,  cinnamon,  and  clove  have  been  introduced,  and 
succeed  remarkably  well.  The  scarcity  of  labour  is  at  pre- 
sent the  only  obstacle  to  the  more  rapid  increase  of  cultiva- 
tion. In  1833  there  were  1378  square  miles,  or  more  than 
three-fifths  of  the  island  unappropriated  and  unsurveyed,  the 
greater  part  of  the  virgin  soil  being  very  rich.  The  moun- 
tains are  capable  of  cultivation  to  their  summits,  and  are 
covered  vritn  fine  timber.  The  sandy  savannahs  are  the 
only  barren  spots,  and  they  sei've  to  pasture  cattle.  It  is 
calculated  that  not  more  than  one-thirtieth  part  of  the 
island  consists  of  unproductive  land.  The  imports  into  the 
United  Kingdom  of  the  principal  articles  of  production  in 
Trinidad  were  as  follows  m  the  ten  years  preceding  1842 : — 


Sngar. 

Molasaes. 

Hum. 

Coflce. 

Cocoa. 

Yetrs, 

cwt. 

cwt. 

galls. 

lbs. 

lbs. 

1832 

312,266 

92,177 

5,556 

91,352 

415,039 

1833 

286,303 

91,344 

225 

168,170 

1,760,258 

1834 

339,615 

99.494 

7,714 

160,915 

999,816 

1835 

289,393 

84,508 

9,586 

21,950 

160,617 

1836 

312,141 

75,176 

7,456 

163,539 

1,292,595 

1837 

295,367 

92,794 

741 

114,865 

1,461,976 

1838 

286,247 

78,387 

3,530 

425.341 

1,678,913 

1839 

268,669 

82,313  . 

10,668 

109,641 

629,945 

1840 

245,778 

69,608 

20,539 

253,183 

2,007,494 

1841 

294,605 

78,090 

2,297 

38,622 

2,493,302 

The  commerce  of  the  island  now  employs  about  40,000 
tons  of  shipping.  The  exports  are  chiefly  to  the  United 
Kingdom,  but  some  part  of  the  rum  and  molasses  are 
shipped  to  the  United  States.  Small  quantities  of  ginger, 
arrow-root,  indigo,  and  cotton  are  exported.  The  total 
value  of  the  imports  in  1836  was  469,208/.,  chiefly  from 
the  mother-country,  the  exceptions  being  fish  from  British 
North  America  and  lumber  from  these  colonies  and  from 
the  United  States. 

(Edwards's  West  Indies,  vol.  iv.  p.  288 ;  Geography  of 
America,  in  Library  qf  Useful  Knowledge,  p.  18.) 

TRINITY  (GreeK,  r^tdc ;  Latin  trinitas,  or  trinunitas)  is 
a  word  used  by  theologians*  to  describe  the  divine  Being  as 
consisting  of  three  persons  united  in  one  God.  In  this, 
as  in  most  other  points  of  theology,  it  is  necessary  to  ob- 
serve the  distinction  between  the  teaching  of  Scripture, 
and  the  metaphysical  development  of  the  doctrine  by 
theological  writers  and  its  dogmatic  statement  in  ecclesi- 
astical formularies. 

1.  The  Scriptural  View  of  the  Trinity. ^On  this  part  of 
the  subject  the  diff'erence  between  those  who  receive  the 
doctrine  and  those  who  reject  it  of  course  resolves  itself 
into  a  number  of  questions  in  biblical  criticism.  Referring 
to  the  article  UNrrxaiANs  for  the  opinions  of  the  latter 
party,  we  proceed  to  state  the  views  generally  held  by  the 
former  of  the  scriptural  statements  concerning  the  Trinity. 

In  the  Old  Testament  this  doctrine  cannot  be  said  to 
hold  a  prominent  place.  The  great  doctrine  therein  taught 
is  the  unity  of  God  as  opposed  to  polytheism.  This  point 
having  been  cleariy  revealed  in  the  books  of  the  Old  Tes- 
tament, and  having  been  practically  inculcated  in  the  his- 
tory of  the  people  of  Israel,  a  further  revelation  of  the 
nature  of  God  was  made  by  Christianity,  namely,  that  in 

flrit  used  by  Theophilui  of  Antlocli,  in  tlw  leeoaa 
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this  one  only  God  were  mysteriously  united  three  distinct 
Ijersons,  each  of  them  divine.  But  yet  there  are  passages 
of  the  Old  Testament  in  which  this  doctrine  is  generailv 
thought  to  be  obscurely  revealed  or  incidentally  implied. 
For  example,  the  divine  Being  is  described  by  nouns  and 
pronouns  m  the  plural  number  ( Genes.,  i.  26 ;  iii.  22 ;  xi.  7 ; 
Josh.,  xxiv.  10 ;  /*.,  vi.  8 ;  &c.) ;  the  name  of  God  is  men- 
tioned in  a  triple  form  (Numb,,  vi.  24-27 }  Is.,  vi.  3 ;  xlviii. 
12 ;  Ps.y  xxxui.  6) :  the  word  Jehovah,  which  is  the  pecu- 
liar title  of  the  self^xistent  God,  is  applied  to  more  than 
one  person  in  the  same  passage  (Genes.,  xix.  24;  Exod., 
xvi.  28,  29 ;  xxiv.  1 ;  Levtt.,  x.  8-11 ;  &c.J :  in  other  pas- 
sages a  person  is  mentioned  as  an  '  angel  of  Jehovah,'  to 
whom  the  name  *  Jehovah '  itself  is  also  given  (Gen.,  xvi. 
7-13  ;  xviii. ;  Exod.,  iii.  2-15  ;  xxiii.  20-25)  :  and  lastly, 
divine  titles  and  attributes  are  repeatedly  ascribed  to  the 
promised  Messiah  (Micah,  v.  1 ;  /*.,  ix.  5, 6 ;  Jerem.,  xxiii. 
5, 6 ;  Ps.,  ex.  1 ;  &c.),  and  to  the  Spirit  of  God  (Gen.,  vi.  3 ; 
Exod.,  xxxi.  3 ;  Deut.,  xi.  20 ;  xxiv.  2 ;  fec."^.  The  opinions 
of  the  later  Jews  seem  to  show  that  they  had  derived 
some  idea  of  a  Trinity  from  the  Old  Testament.  [Logos.] 
The  whole  of  this  branch  of  the  subject  is  discussed  in  Dr. 
J.  P.  Smith's  Scripture  Testimony  to  the  Messiah,  one  of 
the  most  learned  and  most  temperate  theological  works 
ever  published. 

But  it  is  in  the  New  Testament,  if  in  any  part  of  Scrip- 
ture, that  the  chief  proofs  of  this  doctrine  will  be  found. 
Here,  however,  we  should  search  in  vain  for  several  of  the 
terms  used  by  theologians  to  express  their  notions  of  the 
Trinity,  such  as  persons  (triro<rro<r€tc)  same  or  similar  in 
substance  (6fiov<nog,  ofiotovmoq),  or  even  the  word  Trinity 
itself.  This  circumstance  is  not,  as  it  has  been  sometimes 
represented,  an  argument  against  the  doctrine,  but  merely 
an  example  of  that  freedom  from  dogmatic  systems  which 
characterises  the  theology  of  the  New  Testament.  [Theo- 
logy.] 

The  scriptural  argument  for  the  Trinity  may  be  stated 
m  the  following  manner: — Besides  the  many  passages  of 
the  New  Testament  in  which  one  sunreme  being  (God)  is 
spoken  of,  there  are  many  others  in  which  mention  is  made 
of  the  Father,  the  Son,  and  the  Holy  Spirit,  or  the  Spirit 
of  God,  whose  distinct  personalitjf  is  clear  from  the  manner 
in  which  they  are  spoken  of.  To  these  three  persons 
divine  attributes  are  ascribed  where  they  are  mentioned 
together,  and  also  to  each  of  them  singly.  Hence  the 
scriptural  proof  of  the  doctrine  of  the  Trinity  is  twofold  : 
being  derived,  iirst,  from  passages  in  which  the  Father, 
Son,  and  Holy  Spirit  are  mentioned  together  as  God ;  and 
secondly,  from  passages  which  prove  each  of  them  to  be 
divine.  Of  the  former  class  of  passages,  two  of  the  most 
remarkable  are  the  baptismal  formulary  (Matt.,  xxviii.  19), 
and  the  apostolic  benediction  (2  Cor.,  xiii.  13),  to  which 
may  be  added  a  great  part  of  the  14th,  15th,  and  16th 
chapters  of  John's  gospel,  and  several  other  passages  in 
the  gospels,  and  also  1  Cor.,  xii.  3-6;  T^tus,  iii.  4-6; 
1  Pet.,  1.  2-3.  A  striking  declaration  of  the  same  truth 
is  generally  thought  to  be  set  forth  in  the  circumstances 
which  attended  tne  baptism  of  Christ  (Matt.,  iii.  16-17 ; 
Luke,  iii.  21-22 ;  John,  i.  32-34).  The  passage  in  1  John,  v. 
7-8,  is  now  pronounced  to  be  spurious  by  the  almost  uni- 
vei-sal  consent  of  biblical  scholars. 

Besides  this  general  assertion  of  the  union  of  the  Father, 
the  Son,  and  the  Holy  Ghost,  in  the  Godhead,  the  follow- 
ing passages  are  produced  to  prove  separately  the  per- 
sonality and  the  divinity  of  the  Father :  John,  i.  14,  18 ; 
V.  17,  18  ;  xvi.  26,  &c. ;  Heb.,  i.  2-5  ;  Rom.,  xv.  6 ;  1  Cor., 
I.  3 ;  Ephes.,  iii.  14 ;  and  the  following,  in  which  •  the 
Father'  is  also  expressly  called  •  God  :*  John,  vi.  44-46 ; 
XX.  17;  Ephes.,  i.  17;  1  Pet.,  i.  2;  Rev.,  i.  6.  In  all 
these  passages  the  word  Father  Is  used  with  reference  to 
tlie  relation  of  the  Father  to  the  Son.  Those  passages  in 
which  God  is  called  the  Father,  in  reference  to  created 
beings,  are  scarcely  in  point  here. 

The  personality  and  Godhead  of  the  Son  are  proved  by 
the  assertions  of  Christ  respecting  his  own  nature,  whether 
he  is  speaking  of  himself  directly,  or  under  the  names  of 
«  Son  of  God '  and  '  Son  of  Man,'  atid  by  the  similar  state- 
ments of  the  sacred  writers.  Thus  his  person  is  described 
as  consisting  of  two  parts,  the  one  human,  and  the  other 
superhuman  (John,  iii.  11,  13 ;  vi.  and  viii.  passim ;  and 
compare  John,  i.  15,  30 ;  iii.  31,  &c. ;  1  Cor,,  xv.  47-49 ; 
Rom.,'\.3\  ix.  5;  1  Tim.,  iii.  16;  Heb.,  ii.  17).  He  is 
declared  to  possess  an  eternal  existence,  (John,  i.  1-3; 


xvii.  5,  24  ;  1  John,  i.  2,  5,  20  :  Heb.,  i.  10-12;  Rev.,  xxii. 
13).  To  him  are  ascribed  the  divine  attributes  of  Omni- 
potence (John,  V.  19 ;  x.  18 ;  xiv.  13 ;  Matt.,  xi.  27  ; 
xxviii.  18;  Luke,  xxi.  15;  Rom,,  xv.  18;  2  Cor.,  xii.  9; 
Phil.,  iii.  21 ;  1  Pet.,  iii.  22 ;  2  Pet,,  i.  3),  and  Omni- 
science (Matt.,  xi.  27;  John,  vi.  46;  xiv.  13,  14;  Acts, 
i.  24 ;  1  Cor,,  iv.  5).  His  nature  is  expressly  said  to  be 
divine,  equal  to,  aud  one  with  God  (John,  v.  18,  26  ;  x.  28 ; 
Phil.,  ii.  6 ;  CoL,  ii.  9).  In  his  person  God  is  declared  to 
be  clearly  seen  (John,  xiv.  9),  so  that  he  is  called  the 
'image*  (lUmv)  of  God  (Col,,'\,  15;  2  Cor.,  iv.  4),  the 
'  splendour  of  his  glory,  and  the  exact  counterpart  of  his 
person'  (Heb.,  i.  3,  6.xavyair}ia  tiiq  hoinQ  koI  xapajer>}p  rr/c 
vtoardvt^  avroh).  Works  are  ascribed  to  him  which  can 
only  be  performed  by  a  divine  being :  such  as  the  creat- 
ing, upholding,  and  governing  of  the  world  (John,  i.  3, 
10 ;  Col.,  i.  16,  &c. ;  1  Cor.,  viii.  6  ;  Heb,,  i.  2, 3, 10 ;  Matt., 
xi.  27»  28 ;  xviii.  20 ;  Mark,  xvi.  19 ;  John,  xvii.  2),  the 
resurrection  of  the  dead,  and  the  last  judgment  (./oAn,  v.  21, 
&c. ;  Matt,,  vii.  22,  &c. ;  x.  32;  xxv.  31,  &c. ;  Phil.^  iii. 
20).  Titles  are  given  and  worship  paid  to  him,  such  as 
belong  to  God  alone  (1  Cor.,  ii.  8;  Rom.,  xiv.  9;  Phil,, 
ii.  10;  \  Pet.,  iii.  22;  Rev,,  xvii.  14;  xix.  16;  John,\. 
23 ;  Matt,,  xxViii.  19 ;  Phil.,  ii.  10 ;  Heb.,  i.  6 ;  Rev.,  v. 
13;  Acts,  i.  24;  vii.  59;  Rom,,  ix.  1;  x.  12;  1  Cor.,  i.  2; 
2  Cor.,  xii.  8 ;  Heb.,  iv.  16 ;  Rev.,  v.  8-14 ;  vii.  12).  Hi;* 
nature  is  as  unsearchable  to  man  as  that  of  the  Father 
(Matt,,  xi.  27 ;  Luke,  x.  22 ;  John,  x.  15).  Lastly,  he  is 
expressly  called  God  (John,  i.  1 ;  xx.  28 ;  Rom.,  ix.  5 ; 
Ttt.,  ii.  13 ;  Luke,  i.  16,  17 ;  Acts,  xx.  28;  1  Tim.,  iii.  16 ; 
Heb.,  i.  8  ;  Rev.,  i.  8 ;  xxii.  6). 

The  argument  for  the  peraonality  and  divinity  of  the 
Holy  Spiiit  is  of  a  similar  character,  and  rests  chiefly  on 
the  following  passages : — Rom,,  viii.  26,  &c. ;  Ephes.,  iv. 
30 ;  1  Cor.,  xfi.  8,  &c. ;  1  Pet.,  i.  10,  &c. ;  2  Pet.,  i.  21 ; 
John,  iii.  3 ;  Rom.,  viii.  14 ;  1  Cor.,  ii.  12 ;  iii.  16 ;  vi. 
11,  19 ;  2  Cor.,  i.  22 ;  Ephes.,  i.  13,  &c. ;  iv.  6,  30  ;  Gal., 
iii.  14,  26 ;  V.  18,  22;  2  Tim,,  i.  7 ;  Acts,  xx.  28 ;  1  Pet., 
i.  12;  1  Cor.,  ii.  10;  John^  xvi.  7-13;  Acts,  v.  3,  4; 
1  Cor,,  vi.  19 ;  2  Cor.,  vi.  16. 

Though  the  Scriptures  furnish  us  with  no  systematic 
account  of  the  relations  which  the  three  persons  of  the 
Trinity  respectively  sustain  to  each  other  and  to  created 
beings,  yet  they  contain  statements  and  illustrations, 
which  must  form  the  basis  of  every  attempt  to  el^plain 
this  most  difficult  subject.  Thus*  besides  the  relations 
implied  in  the  names  Father^  Son,  or  fVord  [Logos], 
Spirit  of  God,  or  Holy  Spirit,  we  are  expressly  informed 
respecting  the  Father,  that  he  is  the  source  of  ail  being  and 
life  (1  Cor.,  viii.  6) ;  that  he  is  in  viable  and  inconiipre- 
hensible,  except  as  revealed  by  and  through  the  Son 
(John,i.  18 ;  vi.  46 ;  comp.  1  John,  iv.  12 ;  1  Tim.,  vi.  16) ; 
that  his  very  essence  ih  love,  and  that  his  love  is  mani- 
fested to  men  in  the  incarnation  of  the  Son  (John,  iii. 
16-17;  1  John^  iv.  8,  16).  Every  visible  and  sensible 
revelation  of  the  Godhead  to  created  beings  has  been 
made  from  all  eternity  through  the  Son,  who  is  called  the 
flrsi  and  only  begotten^  the  Son  of  the  Father's  love,  and 
in  whom  the  whole  fullness  of  the  Godhead  is  slud  to  be 
contained  (Col.,  i.  13 ;  John,  iii.  16 ;  x.  36 ;  Rom.,  ym, 
32;  Ephes,,  i.  6 ;  Mark,  xii.  6;  xiv.  61 ;  1  John,  iv.  15 ; 
V.  9*12 ;  Col.,  ii.  9 ;  and  several  other  passages).  The 
Holy  Spirit  is  said  to  be  sent  forth  by  or  to  proceed  from 
the  Father  and  the  Son,  and  to  honour  the  Son  and 
reveal  him  to  men  (John,  xvi ;  1  Cor,,  xii.  3 ;  and  other 
passages). 

There  is  one  illustiation  of  the  subject  in  Scripture 
which  many  theologians  regard  as  frimishing  the  nearest 
possible  step  to  a  clear  apprehension  of  the  whole  subject. 
Since  the  Sion  is  called  the  light  of  the  world,  and  the 
Holy  Spirit  is  said  to  give  wamUh  and  life,  it  has  been 
thought  that  the  Divine  Being  may  be  compared  to  that 
element  on  which  the  whole  existence  of  the  physical  uni- 
verse seems  to  depend,  which,  while  in  itself  incom^M^hcn- 
sible  and  invisible  (like  the  Father  m  the  Godhead),  is 
made  manifest  to  the  senses  by  the  light  and  heat  which  it 
gives  out,  as  the  deity  is  revealed  by  the  Son  and  Spirit.  i 
This  illustration  is  carried  out,  and  its  value  as  an  illustra- 
tion is  discussed  by  Hahn  (Christ.  Glaubehslehre,  th.  i., 

The  fact  deserves  especial  notice,  that  in  the  biblical        , 
statement  of  this  doctrine  no  attempt  is  made  to  reveal  to 
us  what  constitutes  the  substance  or  essence  of  the  Divine        ' 


Digitized  by 


Google 


T  R  I 


243 


T  R  I 


Being,  or  what  is  the  mode  in  which  three  distinct  persons 
are  united  in  that  substance.  But  little  reflection  is  neces- 
sary to  see  the  reason  of  this :  we  could  not  have  under- 
stood such  an  explanation  had  it  been  made,  even  if 
human  language  could  have  furnished  the  means  of  ex- 
pressing it,  which  is  more  th^n  doubtful.  Controvei-sial 
writers  upon  this  doctrine  seem  often  most  strangely  to 
have  forgotten  that  all  our  knowledge,  whether  of  spiritual 
or  material  existences,  is  a  knowledge  of  attributes  and 

Eroperties,  not  of  essences.  The  essential  nature  of  the 
dvme  Being  is  not  at  all  more  mysterious  to  us  than  the 
essential  nature  of  matter  or  of  our  minds,  or  of  those  prin- 
ciples which  are  manifested  to  ijs  in  the  phenomena  of 
life,  motion,  heat,  light,  attraction,  and  repulsion,  since  all 
these  things  are  equally  beyond  tie  reach  of  human  know- 
ledge. In  fact,  while  thp  Scripture  holds  forth  most  clearly 
the  truth  that  the  nature  of  God  is  entirely  diiferent  from 
that  of  man,  it  yet  teaches  us  all  that  it  reveals  respecting 
tlie  actions  and  feelings  of  God  by  speakin^^  of  him  as  if 
he  were  a  man  (anthropoznorphi'sni)-  This  is  simply  a 
matter  of  necessity  in  the  present  state  of  men  and  their 
language.  Therefore  to  expect  of  theologians  that  they 
should  DC  able  to  give  a  perfectly  intelligible  accpunt  of 
the  mode  of  the  divine  existence,  or  the  nature  of  the 
divine  substance,  is  a  requirement  the  absurdity  of  which 
can  only  be  exceeded  by  the  folly  of  attempting  to  comply 
with  it.  Hence  the  error  of  those  who  at  once  deny  the 
doctrine  of  the  Trinity  on  the  preliminary  objection  that  it 
is  incomprehensible.  Such  persons  have  to  show,  not 
only  that  it  involves  a  paradox,  but  that  it  involves  a 
necessary  contradiction,  wnich  the  very  nature  of  the  case 
forbids  them  to  prove.  [Paradox.]  The  doctrine,  as 
stated  in  Scripture,  is  not  equivalent  to  the  assertion  that 
there  is  a  being  of  which  the  whole  is  eoual  to  each  of 
three  parts  into  which  it  is  divided:  sucn  a  statement 
would  of  course  be  self-contradictory  if  applied  to  physical 
existences,  but  as  applied  fo  the  divii^e  essence  it  is  simply 
unmeaning.  The  scriptural  statement  is  that  in  the  one 
undivided  and  uncompounded  substance  of  God  there  are 
united  three  distinct  divine  persons,  who  are  revealed  as 
such  by  their  several  operations,  and  each  of  whom  pos- 
sesses the  same  perfection  of  divine  attributes  which  is 
possessed  by  the  whole  Godhead.  This  propositioi>  is  un- 
doubtedly mysterious,  but  it  cannot  be  proved  to  be  self- 
contradictory  until  we  have  first  learnt  wnat  the  nature  of 
the  divine  essence  really  is. 

The  only  proper  ground  on  which  to  rest  the  discussion 
is  therefore  the  question  whether  the  Scripture  really 
teaches  at  the  same  time  the  IJnity  and  the  Trinity  of  the 
Godhead.  If  Christians  had  confined  their  attention  to 
this  point,  there  can  be  no  doubt  that  the  greater  number 
of  their  divisions  respecting  the  subject  would  never  have 
arisen. 

II.  The  History  of  the  Doctrine  of  the  Trinity, 
The  earliest  controversies  on  this  subject  (such  as  those 
with  the  Ebionites  and  Docetae)  related  to  the  person  of 
Clirist,  rather  than  to  the  doctrine  of  the  Trinity  as  a  whole, 
and  they  retained  this  character  down  to  the  time  of  the 
Council  of  Nice,  as  is  strikingly  shown  by  the  absence 
from  the  Nicene  Creed  of  any  statement  in  reference  to 
the  Holy  Spirit.  In  that  creed,  with  the  addition  made  to 
fct  by  the  Council  of  Constantinople  respecting  the  Holy 
Spirit,  we  find  the  first  dogmatic  statement  of  tne  doctrine 
of  the  Trinity.  [Nicene  Creed.]  The  deviations  from 
this  standard  m  the  early  church  were  in  three  directions : 
either,  by  a  confusion  between  the  terms  substance  and 

gerson,  the  distinct  personality  of  the  Father,  Son,  and 
pirit  was  stated  in  such  a  way  as  to  contradict  the  unity 
of  their  substance,  and  to  make  it  appear  that  there  are 
three  Gods  instead  of  one,  which  is  called  Tritheisrfi ;  or 
the  Father  was  regarded  as  the  only  supreme  God,  and  as 
superior  to  the  other  persons  of  the  Trinity,  which  is  the 
doctrine  called  Subordinaiionisniy  and  was  held  with 
various  modifications  by  the  different  bodies  of  Arians  ; 
or,  lastly,  thp  triplicity  of  persons  in  the  Godhead  was  re- 
jected altogether,  and  the  Son  and  Spirit  ^ere  held  to  be 
the  same  person  as  the  Father,  revealed  under  different 
aspects,  or,  in  other  words,  the  terms  Father,  Son,  and 
Spirit  were  explained  as  signifying  not  persons,  but  only 
difterent  modes  of  the  divine  existence :  this  last  is  the 
tenet  of  the  Sabellians.  For  the  subdivisions  of  these 
opinions  see,  in  addition  to  the  articles  referred  to.  Heresy 
AND  Heretics.    Perhaps  Tritheism  ought  hardly  to  be 


regarded  as  a  real  opinion,  but  rather  as  one  which  has 
been  erroneously  ascribed  to  some  writers  on  account  of 
their  unguarded  statements.  Of  the  other  two  systems, 
both  are  attempts  to  escape  from  the  difficulty  of  the  doc- 
trine :  the  one,  namely,  Arianism,  by  denying  the  proper 
divinity  of  the  Son  and  the  Spirit ;  the  other,  namely, 
Sabellianism,  jjy  denying  their  distinct  personality.  The 
discussion  of  these  systems  gradually  led  to  the  formation 
of  a  new  dogmatic  statement  of  the  views  of  the  Church 
respecting  tqe  Trinity,  in  the  celebrated  Creed  incorrectly 
termed  Athanasian,  in  which  the  doctrine  of  the  Nicene 
Creed  is  more  minutely  stated,  and  an  attempt  is  made  to 
explain  more  clearly  the  relations  of  the  Father,  Son,  and 
Spirit,  to  each  other,  and  to  the  Trinity  as  a  whole. 
[Athanasian  Creed.]  This  creed  and  the  Nicene  form 
to  the  present  day  the  generally-received  symbols  of  the 
orthodox  faith  respecting  the  Trinity. 

In  the  seventh  century  a  difference  arose  between  the 
Greek  and  Latin  churches  on  the  following  point : — ^The 
Latin  church  had  received  the  Nicene  Creed,  and  had 
added  to  it  a  declaration  respecting  the  Holy  Spirit,  which 
agreed  for  the  most  part  witn  the  Constantinopolitan  addi- 
tion to  the  same  creed,  put  while  the  latter  represented 
the  Spirit  as  *  proceeding '  qnly  *  from  the  Father '  {rb  U  rov 
Trarpof  iKn^QOfvofitvov),  the  Latins  held  that  the  Spirit  pro- 
ceeded *  both  from  the  Faither  and  tne  Son'  (a  patre  filioque), 
and  the  addition  *  filioque '  was  confirmed  by  the  council 
of  Toledo,  in  Spain,  in  the  year  589.  After  several  fruitless 
attempts  to  accommodate  the  difference,  the  result  was, 
that  at  the  separation  between  the  Greek  and  Latin 
churches,  in  1054,  each  retained  its  own  fofm  of  the  clause. 
[Greek  Church.]  Between  this  period  and  the  Reforma- 
tion there  is  Itttie  worthy  of  notice  in  the  history  of  the 
doctrine.  As  the  Nicene  Creed  had  refined  upon  the 
Bible,  and  the  Athanasian  on  the  Nicene,  so  the  school- 
men refined  on  the  Athanasian  Creed,  not  without  serious 
consequences  to  themselves.  Abailard  was  compelled  by 
the  syiiod  of  Soissons  (1122)  to  burn  his  book  *  De  Trini- 
tate '  with  his  own  hands,  on  account  of  its  alleged  Sabel- 
lianism, and  several  other  schoolmen  were  condemned  for 
Sabellianism  or  Tritheism. 

At  the  Reformation  the  Protestants  in  general  retained 
the  doctrine  of  the  Trinity  as  set  forth  in  the  Athanasian 
Creed.  About  the  same  time  the  rise  of  Socinianism  gave 
a  new  form  and  strength  to  Anti-Trinitarian  opinions. 

Other  religions  present  traces  of  a  doctrine  somewhat 
resembling  thp  Trinity ;  as,  for  example,  in  the  Tnmurti 
of  the  Indians  (Bramah,  Vishnu,  and  Shiva),  the  Triad  of 
the  Egyptians  (Kneph,  Neith,  and  Phtha),  and  the  Scan- 
dinavian triad  Qf  Odin,  Braga,  and  Freia.  All  these  triads 
however  seem  to  have  reference  to  a  supposed  threefold 
form  of  the  powers  of  nature,  while  tne  Christian  doctrine 
of  the  Trinity  rests  entirely  upon  an  historical  basis,  namely, 
the  testimony  of  Scripture. 

Most  of  the  writers  on  the  Trinity  worth  consulting  are 
referred  to  in  the  works  mentioned  in  the  following  list : — 
Doddridge's  Theological  Lectures,  in  Kippis's  edition  of 
his  works;  Watson's  Theological  Institutes;  Dr.  J.  P. 
Smith's  Scripture  Testimony  to  the  Messiah;  Wardlaw's 
Discourses  on  the  Socinian  Controversy ;  Yates's  Vindica- 
tion of  Unitarianism ;  the  Church  Histories  of  Mosheim 
and  Neander ;  Hahn's  Lehrbuch  des  Cfyristlichen  Glau- 
bens ;  Hagenbach,  in  Ersch  and  Gruber's  Ei}cyklopddie,  art. 
*  Dreieinigkeit.' 

TRINiTy  COLLEGE,  CAMBRIDGE.  Two  colleges 
formerly  existed  upon  tfie  site  of  Trinity  College  :  the  one 
named  Michael  House,  dedicated  to  Michael  the  arch- 
angel, was  founded  in  1324,  by  Harvey  de  Stanton,  chan- 
cellor of  the  exchequer  to  King  Edward  II. ;  the  other  was 
King's  Hall,  founded  in  1337  by  King  Edward  III.  Both 
were  resigned  into  the  king's  hands  in  1546  by  the  re- 
spective masters,  and  their  lands  in  the  same  year  made 
part  of  the  endowment  of  a  new  college  founded  by  King 
Heniy  VIIL,  under  the  name  of  Trinity  College.  The  king 
appointed  his  college  to  consist  of  a  master  and  sixty  fel^ 
lows.  Queen  Mary  added  to  the  endowment  the  rectories 
of  Eversham,  Kendal,  and  Kirkby  Lonsdale  in  Westmore 
land,  and  of  Sedburgh  and  Aysgarth  in  Yorkshire,  then 
producing  a  revenue  of  about  3S0/.  per  annum,  for  the 
maintenance  of  twenty  scholars,  ten  choristers  and  theii 
master,  four  chaplains,  thirteen  poor  scholars,  and  two 
sizars.  Several  other  scholarships  have  been  added ;  the 
present  number  is  sixty-nine. 
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Tlie  government  of  the  college  is  vested  in  the  master 
and  the  eight  senior  fellows ;  and  to  such  of  the  senior 
fellows  as  are  absent,  the  resident  fellows  next  in  order  of 
seniority  are  considered  as  deputies.  The  Fellows  are 
chosen  from  the  scholars,  who  are  ineligible  if  they  are 
M.A.,  or  of  sufficient  standing  to  take  that  degree.  A}\ 
are  required  to  go  into  priest's  orders  within  seven  years 
after  they  commence  Masters  of  Arts  except  two,  who  are 
appointed  by  the  master,  and  permitted  to  remain  laymen. 
Tne  one  is  supposed  to  study  law,  the  other  physic.  Any 
person  who  is  a  British  subject  is  eligible  to  a  fellowship  in 
this  college ;  and  all  the  fellowships  are  open  without  any 
exception.  The  scholarships  are  also  open,  but  two  or 
three  are  usually  filled  up  annuaUy  by  scholars  chosen 
from  Westminster  School ;  and  one  of  50/.  per  annum, 
founded  by  Mr.  Newman,  is  to  be  given  to  a  native  of 
Kent  or  Cambridgeshire  alternately. 

The  exhibitions  of  this  college  are  as  follow : — four,  Dr. 
Le\>is,  81.  6*.  per  annum  each  to  four  scholars,  natives  of 
North  Wales :  one,  Mr.  Elwes,  61,  for  a  scholar  appointed 
by  the  master ;  five,  Mr.  Perry,  13/.  per  annum  each,  to 
scholars  from  St.  Paul's  School,  London ;  three,  Mr.  Jeston, 
6/.  13*.  ^.  each,  for  poor  scholars ;  one,  Mr.  Hope, 
3/.  8*.  8rf.,  for  scholars  from  Lynn  School ;  two.  Lady 
Vemey  (estate  at  South  Littleton),  for  scholars  from  Cran- 
brook  or  Warwick  school. 

Lady  Campdea  founded  several  exhibitions  from  St. 
Paul's  School  to  Trinity  College,  some  of  which  are  100/. 
per  annum,  and  others  of  70/.  per  annum  ;  they  are  selected 
by  examination  from  the  fouDaation  scholars  of  St.  Paul's 
School. 

Various  benefactions  to  the  amount  of  136/.  are  con- 
solidated and  divided  among  the  resident  sizars ;  to  whom 
also  all  noblemen  pay  two  guineas  and  fellow-commoners 
one  guinea  each  per  quarter.  There  are  also  sixteen  sizars 
upon  the  foundation,  who  are  entitled  to  commons,  rooms, 
and  the  principal  part  of  the  emoluments ;  to  these  the 
subsizars  succeed  in  the  order  of  their  places  in  the  classes 
at  the  annual  examinations. 

Numerous  annual  prizes  are  distributed  in  this  college, 
chiefly  for  literar}'  compositions. 

There  are  sixty-five  pieces  of  ecclesiastical  preferment 
in  the  gill  of  Trinity  College,  rectories,  vicarages,  and  per- 
petual curacies ;  eight  of  which  are  in  Bedfordshire,  two 
in  Buckinghamshire,  eleven  in  Cambridgeshire,  one  in 
Durham,  two  in  Essex,  four  in  Hertfordshire,  one  in  Lei- 
cestershire, three  in  Lincolnshire,  one  in  Middlesex,  six  in 
Nottinghamshire,  four  in  Norfolk,  one  in  Northumberland, 
one  in  Staffordshire,  one  in  Suffolk,  one  in  Warwickshire, 
three  in  Westmoreland,  one  in  the  Isle  of  Wight,  and  thir- 
teen in  Yorkshire.  Three  of  the  advowsons  now  vested  in 
Trinity  College  belonged  to  Michael  House,  and  five  to 
King's  Hall. 

Ajmong  the  many  eminent  persons  who  have  been  edu- 
cated at  Trinity  College  are  Robert  Devereux  earl  of 
Essex,  Sir  Robert  Cotton,  Sir  Henry  Spelman,  Lord  Chan- 
cellor Bacon,  Sir  Edward  Coke,  Dr.  Donne,  John  Ray, 
Francis  Willoughby,  Dr.  Isaac  Barrow,  Sir  Isaac  Newton, 
Roger  Cotes,  Abraham  Cowley,  John  Dryden,  Andrew 
Marvel,  and  Dr.  Conyers  Middleton.  Among  the  more 
eminent  Masters  of  this  college  have  been  Archbishop 
Whitgift,  Bishop  Wilkins,  Bishop  Pearson,  Dr.  Isaac  Barrow, 
and  Dr.  Richard  Bentley. 

Trinity  College  is  situated  between  St.  John's  and  Caius 
College,  occupying  the  space  between  Trumpington  Street 
and  the  river  Cam.  It  consists  of  two  large  courts  of  un- 
e(iual  dimensions :  the  larger  court  is  about  630  yards  in 
circuit ;  the  west  side,  which  is  the  longest,  is  about  174 
yards ;  the  east  side  about  163  yards,  the  north  145,  and 
the  south  about  141.  This  court  is  entered  from  Trump- 
ington Street  by  a  turretted  gateway,  said  to  have  been 
fonnerly  the  entrance  to  King's  Hall.  The  inner  court  is 
called  Neville's,  from  Thomas  Neville,  master  of  the  col- 
lege and  dean  of  Canterbury,  by  whose  benefaction  the 
pnncipal  part  of  it  was  built.  The  library,  which  now 
forms  the  west  side,  is  of  later  date,  and  was  designed  by 
Sir  Christopher  Wren ;  it  is  the  onlj  part  of  the  College 
that  has  any  architectural  pretensions.  A  third  court, 
adjoining  Neville's  court,  was  completed  in  1825.  There 
is  now  accommodation  within  the  college  walls  for  about 
230  persons. 

The  chapel,  which  was  begun  by  Queen  Maiy,  and 
finished  by  Queen  Elizabeth,  is  above  200  feet  in  length* 


In  the  ante-chapel  is  a  statue  of  Sir  Isaac  Newton,  by  Rou 
biliac,  presented  to  the  Society  by  Dr.  Smith,  who  suc- 
ceeded Dr.  Bentley  as  master ;  and  a  bust  of  Porson,  bv 
Chantrey. 

The  hall,  which  is  about  100  feet  in  length,  is  in  the 
mixed  style  of  architecture  which  began  in  the  reign  of 
Henry  VIII. 

The  master's  lodge,  which  contains  several  spacious 
apartments,  has  always,  since  the  time  of  Queen  Elizabeth 
(who  was  herself  lodged  in  Kind's  College),  been  the  resi- 
dence of  the  king  when  the  university  has  been  honoured 
with  a  royal  visit;  and  the  judges  always  lod^e  there 
during  the  assizes.  The  sash-windows  wnich  disfigured 
this  part  of  the  court  have  just  been  taken  out,  and  the 
lodge  has  been  restored  so  as  to  make  it  harmonize  with 
the  general  appearance  of  the  great  court. 

The  master  is  appointed  by  the  crown,  and  the  king  is 
visitor  of  the  College,  exceptingwith  respect  to  the  master 
who  is  visited  by  the  bishop  of  Ely. 

The  copy  of  the  statutes  in  the  Trinity  library,  which 
the  library-Keeper  believes  to  be  the  earliest  jnHntedy  bears 
the  date  mdcclxxiii.  The  statutes  are  printed  in  the 
*  Second  Rejport  from  the  Committee  on  the  Education  of 
the  Lower  Orders,'  1818,  vol.  iv.,  pp.  363-403,  fh)m  MS. 
Donat.  Brit.  Mus.  659. 

The  number  of  members  on  the  boards,  March  12,  1842, 
was  1797. 

(Lysons's  Ma^na  Brit,,  Cambr.,  pp.  125-128,  Coles 
MS.  Volume,  Bnt.  Mus.,  xlv.,  pp.  219-363:  Cambr.  Univ. 
Calendar,  1842.) 

TRINITY  COLLEGE,  OXFORD.  This  college  was  ori- 
ginally founded  and  endowed  by  Edward  III.,  Richard  II., 
and  the  priors  and  bishop  of  Durham.  As  it  was  under 
the  patronage  of  the  bishops  of  Durham,  it  obtained  tiie 
name  of  Durham  College,  though  dedicated  from  the  be- 
ginning to  the  Holy  Trinity,  St«  Mary,  and  St.  Cuthbert. 
At  the  Reformation  it  was  suppressed.  Sir  Thomas  Pope, 
Knt.,  of  Tittenhanger  in  Hertfordshire,  20th  February, 
1554-5,  purchased  the  site  and  buildings  of  Dr.  George 
Owen  and  William  Mastyn,  lo  whom  a  grant  of  them  had 
been  made  a  short  time  before  from  the  crown,  and  he 
founded  the  present  college,  dedicated  to  the  *  Holy  and 
undivided  Trinity,'  for  a  president,  twelve  fellows,  and 
twelve  scholars. 

The  founder  directs  that  the  scholars  shall  be  chosen 
fh)m  his  manors ;  but  if  no  such  candidates  properly  quali  - 
fied  appear  on  the  day  of  election  (Trinity  Monday),  that 
then  they  shall  be  supplied  from  any  county  in  England ; 
not  more  than  two  natives  of  the  same  county  can  oe  fel- 
lows at  the  same  time,  except  Oxfordshire,  of  which  county 
five  are  allowed. 

There  is  also  a  scholarship,  nearlv  coeval  with  Sir  Thomas 
Pope's  foundation,  founded  by  Richaitl  Blount,  Esq.,  of  the 
city  of  London,  who  was  connected  by  marriage  with  the 
founder ;  an  exhibition  called  the  Unton  Pension,  given 
by  Thomas  Unton,  clerk,  of  Dra3;ton  in  Shropshire,  in  1693 ; 
a  second,  called  the  T^lney  exhibition,  granted  by  Frederic 
Tylney,  Esq.,  of  Hants,  in' the  year  1720 ;  and  a  third,  by 
the  Kev.  Edward  Cobden,  D.I).,  archdeacon  of  London, 
who,  by  will  dated  April,  1784,  bequeathed  the  sum  of 
400/.  to  a  certain  fund  of  Winchester  College,  called  the 
Superannuate-fund,  to  the  intent  that  the  interest  thereof 
might  be  applied  to  found  an  exhibition  in  Trinity  College, 
Oxford,  for  Uie  advantage  of  the  superannuate  scholars  of 
Winchester  College  aforesaid.  This  exhibition  has  been 
augmented  fi*om  time  to  time  by  the  liberality  of  the  war- 
den and  fellows  of  Winchester  College. 

The  benefices  in  the  patronac^e  of  this  college  consist  of 
the  rectory  of  Farnham,  and  the  vicarages  of  Navestock 
and  Waltham  Magna,  in  Essex ;  the  rectories  of  Gkirsing- 
ton,  Oddington,  and  Rotherfield  Grays,  in  Oxfordshire ;  th« 
donative  of  Hill-Farrance  in  Somersetshire ;  and  the  rectory 
of  Barton-on-the-Heath  in  Warwickshire ;  with  the  lec- 
tureship of  St.  Nicholas  Abingdon,  in  Berks. 

Among  the  more  eminent  persons  educated  in  this  col- 
lege are,— -Sir  James  Harrington,  the  author  of  the '  Oceana ;' 
Jonn  Selden  ;  John  Evelyn  ;  Archbishop  Sheldon ;  Chil- 
lingworth ;  Derham,  the  author  of  the  *  Physico-Theology ;' 
the  first  Earl  of  Chatham ;  Lord  North;  and  Thomas  War- 
ton,  the  author  of  the  *  History  of  English  Poetry.' 

The  original  buildings  of  this  college  were  those  which 
belonged  to  Durham  College,  and  were  repaired  b^^  Sir 
Thomas  Pope  for  the  use  of  his  society.    They  consisted 
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pnncipally  of  a  low  quadrangle,  with  the  hall,  library,  and 
chapel.  About  the  oeginning  of  the  seventeenth  centuiv 
Dr.  Xettel,  then  president,  added  garrets  to  part  of  Uie  quad- 
rangle, and  erected  some  buildings  near  the  kitchen,  at  the 
north  end  of  the  hall.  During  the  great  rebellion  however 
the  buildings  became  ruinous ;  and  in  1664  Dr.  Bathurst, 
then  president,  began  his  extensive  designs  with  repairing 
his  lodgings  on  the  east  side  of  the  quadrangle,  which  he 
aflerwajnds  completed  in  1687,  at  his  own  expense.  Soon 
after  a  new  court  of  thi-ee  aides  was  projected  in  the  Fel- 
lows' garden,  the  north  side  of  which  was  finished  in  16^. 
The  west  side  was  not  completed  till  1682 ;  nor  the  south 
till  1728.  Sir  Christopher  Wren  was  the  architect  em- 
ployed on  this  court.  The  hall,  on  the  west  side  of  the 
nrst  quadrangle,  ori|^nally  that  belonging  to  Durham  Col- 
lege, having  fallen  mto  decay,  was  rebuilt  in  1618.  The 
library,  though  it  has  undergone  various  changes,  is  in  sub- 
stance the  oldest  part  of  the  college,  having  been  erected 
in  1370.  The  present  edifice  of  the  chapel,  originally  that 
of  Durham  College,  was  erected  between  1691  and  1694. 

The  bishop  of  Winchester  is  the  visitor  of  this  college. 

The  number  of  members  on  the  books,  December  31, 
1841,  was  296. 

(Chalmers's  History  of  the  Colleges  and  Halls  of  Oxford^ 
vol.  ii.,  p.  341-367;  Ingram's  3f(?;/iorja/*  o/Oxfordy  vol.  ii.; 
Oxford  Univ.  Calendar  for  1842,  p.  310-315.) 

TRLNITY  HALL,  CAMBRIXXJE,  was  founded  in  1350, 
by  William  Bateman,  bishop  of  Norwich.  It  is  now  more 
peculiarly  appropriated  to  the  study  of  civil  law,  and  has 
twelve  fellowships  open  to  persons  of  every  nation  and 
countiy  without  restriction. 

Bishop  Bateman,  the  founder  and  noble  benefactor  of  this 
institution,  originally  intended  to  found  twenty  fellowships, 
but  djr'ing  before  the  foundation  was  completed  (a.d.  1355, 
at  Avignon),  his  gift  was  only  sufficient  for  the  mainte- 
nance of  a  master,  three  fellows,  and  two  scholars.  The 
nine  remaining  fellowships  were  founded  by  the  following 
benefactors :  tWo  by  Simon  Dalling ;  three  by  Bishop  Nix ; 
one  by  Robert  Goddnape ;  one  by  Dr.  Hawke  ;  one  by  Dr. 
Mowse ;  and  one  by  the  college.  It  is  upual  that  ten  of 
the  fellows  should  be  laymen  and  two  in  noljT  orders.  Gra- 
duates in  Arts,  not  of  less  standing  than  within  one  year  of 
the  time  of  incepting  as  M.A.,  and  students  of  three  years' 
standing  in  civil  law,  are  eligible. 

There  are  also  fifteen  scholarships  belonging  to  this  hall, 
namely :  three  of  the  first  class,  of  fifty  gjuineas  a  year 
each ;  tliree  of  the  second  class,  of  thirty  guineas ;  and 
nine  of  the  third  class,  of  twelve.  These  scholarships  are 
awarded,  according  to  merit,  to  under^aduates  who  aistin- 
guish  themselves  at  the  collegje  examinations  in  the  Lent 
and  Midsummer  Terms  of  their  first  year,  and  are  tenable 
duiing  residence. 

There  is  likewise  a  provision,  worth  about  30/.  a  year, 
for  a  chapel-clerk,  who  is  usually  selected  from  the  more 
distinguished  of  the  scholars. 

The  benefices  in  the  gift  of  Trinity  Hall  consist  of  the 
curacy  of  St.  Edward,  m  Cambridge ;  the  vicarage  of 
Wethersfield,  in  Essex  ;  the  vicarages  of  Fenstanton-cum- 
Hilton,  Hemingford  Grey,  and  Great  Stukeley,  in  Hun- 
tingdonshire ;  tne  rectory  of  Swannington  and  vicarage  of 
Woodalling,  in  Norfolk ;  and  the  curacy  of  Cowling,  with 
the  rectory  of  Kentford  and  vicarage  of  Gazeley,  in 
Suffolk. 

Among  eminent  persons  who  have  been  members  of 
this  society  are  Stephen  Gardiner,  bishop  of  Winchester ; 
Samuel  Horsley,  bishop  of  St.  Asaph ;  and  Philip  Dormer, 
earl  of  Chesterfield. 

This  college,  which  is  situated  near  the  river,  between 
Clare  Hall  and  Gerrard-hostel  Lane,  consists  of  a  small 
neat  court  faced  with  stone.  The  old  hall  was  demolished 
in  1742. 

The  number  of  members  on  the  boards  of  tliis  hall, 
March  12, 1842,  was  143. 

A  Copy  of  the  statutes  of  this  foundation  is  preserved  in 
the  Harleian  MS.  7029,  p.  385. 

(Lysons's  Magna  Britannia^  Camb.,  pp.  108, 109 ;  Camb, 
Univ,  Calendar,  1842;  Cole's  MS.  Collections^  Brit.  Mus., 
vol*  vi.,  p.  84,  et  seq.) 

TRINITY  HOUSE  OF  DEPTFORD  STROND,  THE 
CORPORATION  OF— iU  f\ill  title  is,  *  The  Master,  War- 
dens, and  Assistants  of  the  Guild,  Fraternity,  or  Brotherhood 
of  the  Most  Glorious  and  Undivided  Trinitv,  and  of  Saint 
Clement,  in  the  parish  of  Deptford  Strond,  in  the  county 


of  Kent' — an  institution  to  whose  members  is  intrusted 
the  management  of  some  of  the  most  important  interests 
of  the  seamen  and  shipping  of  England.  Its  duties  and 
powers  will  best  appear  by  a  review  of  its  history,  and  of 
the  royal  charters,  grants,  and  several  statutes  under  which 
the  same  exist.  The  earlier  records,  together  with  the 
house  of  the  corporation,  were  destroyed  by  fire  in  1714, 
so  that  the  origin  of  the  institution  can  only  now  be  in- 
ferred from  usage  and  the  occasional  mention  of  its  pur- 
poses in  documents  of  a  later  period.  It  seems  however 
certain  that  the  increase  of  shipping  and  the  use  of 
vessels  of  great  burden  having  augmented  the  importance 
of  a  correct  knowledge  of  the  intricacies  of  the  navigation 
of  the  channels  leading  into  the  river  Thames  and  of  the 
river  itself,  an  association  of  seamen  was  formed  for  the 
purpose  of  forwarding  and  assisting  the  attainment  of  that 
object.  It  was  material  also  that  this  knowledge  should 
be  solely  possessed  by  British  subjects  ;*and  probably  this 
was  present  to  the  mind  of  Henry  VII.,  who,  when  earl  of 
Richmond,  with  a  very  inferior  fleet,  hsid  crossed  the  Eng- 
lish Channel  from  Harfieur,  and  effected  a  landing  at 
Milford  Haven,  without  molestation.  That  king  be- 
stowed great  care  upon  the  imj)rovement  of  the  navy,  and 
it  is  presumed  that  with  him  originated  the  scheme,  after- 
wards carried  into  effect  by  his  son  Henry  VIII.,  of  form- 
ing efficient  navy  and  admiralty  boards,  which  then  first 
became  a  separate  branch  of  puolic  service.  During  the 
reign  of  Henry  VIII.  the  arsenals  at  Woolwich  and  Dept- 
ford  were  founded ;  and  we  learn  fVom  Stowe  that  uie 
Deptford-yard  establishment  was  subsequently  placed  under 
the  direction  of  the  Trinity  House,  who  likewise  surveyed 
the  navy  provisions  and  stores.  The  earliest  official  docu- 
ment now  extant  is  a  charter  of  incorporation  made  by 
Henry  VIII.  in  the  6th  year  of  his  reign.  The  first  master 
acting  under  it  was  Sir  Thomas  Spert,  commander  of  the 
famous  ship  called  Henry  Grace-d-Dieu,  built  by  Henry  VII. 
An  exemplification  of  this  charter  was  granted  by  George  II. 
in  the  third  year  of  his  reign.  In  it  Henry  says,  *  We,  on 
account  of  the  sincere  and  entire  love  and  likewise  devotion 
which  we  bear  and  have  towards  the  most  glorious  and  undi- 
vidable  Trinity,  and  also  to  Saint  Clement  the  Confessor, 
have  granted  and  given  license,  for  us  and  our  heirs,  as 
much  as  in  us  is,  to  our  beloved  liege  people  and  subjects, 
the  shipmen  or  mariners  of  this  our  realm  of  England,  that 
they  or  their  heirs,  to  the  praise  and  honour  of  the  said 
most  glorious  and  undividable  Trinity  and  Saint  Clement, 
may  of  new  begin,  erect,  create,  ordain,  found,  unite,  and 
establish  a  ceiiain  guild  or  perpetual  fraternity  of  them- 
selves and  other  persons,  as  well  men  as  women,  in  the 
parish  church  of  Deptford  Strond,  in  our  county  of  Kent.* 
The  brethren  are  by  the  same  charter  empowered  from 
time  to  time  to  elect  one  master,  four  wardens,  and  eight 
assistants,  to  govern  and  oversee  the  guild,  and  have  the 
custody  of  the  lands  and  possessions  thereof,  and  have  au- 
thority to  admit  natural-bom  subjects  into  the  fraternity, 
and  to  communicate  and  conclude  amongst  themselves 
and  with  others  upon  the  government  of  the  guild  and  all 
articles  concerning  the  science  or  art  of  mariners,  and  make 
laws,  &c.  for  the  increase  and  relief  of  the  shipping,  and 
punish  those  offending  against  such  laws ;  collect  penalties, 
arrest  or  distrain  the  persons  or  ships  of  offenders,  accord- 
ing to  the  laws  and  customs  of  England  or  of  the  Court  of 
Admiralty.  The  charter  also  grants  to  the  corporation  all 
liberties,  franchises,  and  privileges  which  their  predecessors 
the  shipmen  or  mariners  of  England  ever  enjoyed. 

It  is  supposed  that  prior  to  the  incorporation  by  Henry 
VIII.  there  was  a  station  belonging  to  the  association  of 
seamen  near  the  entrance  of  the  river,  for  the  purpose  of 
supplying  pilots  to  vessels  inwards,  as  well  as  one  at  Dept- 
ford or  London  for  the  supply  to  vessels  outwards. 

On  arriving  at  the  reign  of  Queen  Elizabeth  it  is 
impossible  not  to  be  struck  by  the  wisdom  and  foresight  of 
the  measures  taken  by  that  queen  through  the  agency  of  the 
Trinity  House  for  the  purpose  of  forwarding  tne  interests 
of  the  sea  service,  measures  the  more  to  be  regarded  when 
brought  into  contrast  with  those  of  some  of  her  successors. 
In  the  first  year  of  her  reign  she  recognised  all  the  rights 
and  immunities  of  the  corporation  (reciting  in  a  charter 
confirming  the  same  certain  grants  from  King  Edward  VI. 
and  Queen  Maiy)  ;  and  in  the  8th  year  of  her  reign  an  act 
was  passed  enaoling  the  corporation  to  preserve  antient 
sea-marks,  to  erect  beacons,  marks,  and  signs  for  the  sea, 
and  to  gnmt  licences  to  mariners  during  the  intervals  of 
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their  engagementg  to  ply  for  hire  as  watennen  on  the  river 
Thames.  This  act  describes  the  members  of  the  corpora- 
tion as  '  a  company  of  the  chiefest  and  most  expert  masters 
and  governors  of  ships  incorporate  within  themselves, 
charged  with  the  conduction  of  the  queen's  majesty's  navy 
royaf,  and  bound  to  foresee  the  good  increase  and  mainte- 
nance of  ships  and  of  all  kind  of  men  traded  and  brought 
up  by  watercraft  most  meet  for  her  majesty's  marine  ser- 
vice ;'  and  after  reciting  the  destruction  of  steeples,  woods, 
and  other  marks  on  the  coasts,  whereby  divers  ships  had 
been  lost,  to  the  great  detriment  and  hurt  of  the  common 
weal  and  the  perishing  of  no  small  number  of  people,  pro- 
hibits the  destruction  of  any  existing  marks  after  notice, 
under  a  penalty  of  100/.,  a  very  heavy  fine  in  those  days. 
An  important  Question  arose  in  the  reign  of  James  I., 
whether  the  woros  of  the  act  of  the  8th  Ehzabeth  included 
lighthouses^  which  it  would  seem  had  not  been  introduced 
in  England  at  thejime  it  was  passed :  it  appears  to  have 
been  held  by  the  two  chief  justices,  1  James  I.,  that  they 
did  (4  Inst,y  149).  Nevertheless,  in  1616,  Sir  William  Ers- 
kine  and  Sir  John  Meldrum  having  applied  for  a  patent  to 
erect  lights  at  Winterton,  the  corporation  of  Trinity  House 
petitioned  against  it  on  the  gj-ound  that  they  alone  were  en- 
titled to  make  such  erections,  and  the  privy  council  decided 
in  their  favour.  The  kinghowever  was  prevailed  on  to  refer 
the  matter  to  Sir  Francis^acon,  then  attomey-gener^,  who 
reported  his  most  able  opinion  in  these  striking  words : — 
*  That  lighthouses  are  marks  and  signs  ydthin  the  meaning 
of  the  statute  and  charter.  That  there  is  an  authority 
mixed  with  a  trust  settled  in  that  corporation  for  the  erect- 
ing of  such  lighthouses  and  other  marks  and  sign^  from  time 
to  time  as  the  accidents  and  moveable  nature  of  the  sands 
and  channels  doth  require,  grounded  upon  the  skill  and  ex- 
perience which  they  have  in  marine  service,  and  this  autho- 
rity and  trust  cannot  be  transferred  from  them  by  law,  but  as 
they  only  are  answerable  for  the  defaults,  so  they  only  are 
trusted  with  the  performance,  it  being  a  matter  of  an  high 
and  precious  nature,  in  respect  of  the  salvation  of  ships  and 
lives,  and  a  kind  of  starlight  in  that  element.'  This  was 
read  in  council,  and  on  the  26th  Maxch,  1617,  an  order 
was  made  reciting  it,  and  '  that  their  lordships  found 
further  cause  to  be  confirmed  in  their  first  opinion  that  the 
masters  of  the  Trinity  House  of  Deptford  Strond  ought 
solely  to  have  the  erecting  and  disposing  of  all  such  sea- 
marks and  signs,  and  that  no  other  person  ought  to  inter- 
meddle therein ;  which  their  lordships  did  this  day  declare 
in  council  as  the  opinion  of  tJie  board,  with  a  saving  still  to 
his  majesty's  further  pleasure.  But  withal  straitly  admo- 
nished the  said  masters  of  the  Trinity  House  upon  their 
duties,  that  as  they  were  only  trusted,  aud  all  others  ex- 
cluded, they  should  be  careful  to  discharge  that  trust 
which  the  state  had  reposed  in  them,  and  that  in  all  places 
needful  they  should  cause  to  be  speedily  and  timely  set  up 
such  lights  and  other  sea-marks  and  signs  as  may  serve  for 
the  sale  direction  of  sea-faring  men  upon  any  of  his 
majesty's  coasts  whatsoever,  that  the  lives,  ships,  and  goods 
of  his  majesty's  subjects,  friends,  and  allies  may  not  be  in 
danger  of  perishing  through  their  negligence  or  want  of 
care.'  Kling  James  probably  disapproved  of  this  decision, 
because  it  went  to  preclude  him  from  exercising  that 
lucrative  trade  in  the  sale  of  monopolies  and  patents 
which  formed  so  principal  a  grievance  of  his  reign.  Ac- 
cordingly very  shortly  afterwards.  Sir  Francis  Bacon  hav- 
ing been  made  lord  keeper,  the  same  point  of  law  was 
referred  to  Sir  Henry  Yelverton,  then  attorney-general,  and 
such  of  the  king's  counsel  as  he  might  think  proper  to  call 
to  his  assistance. 

The  result  was  the  following  report,  more  satisfactory 
perhaps  to  his  majesty,  but  the  cause,  in  aftertime,  of 
much  evil,  loss,  and  expense  to  the  nation,  because  the 
management  of  several  lighthouses  was  in  consequence 
granted  to  individuals.  After  stating  the  circumstances, 
the  Report,  which  is  dated  4th  June,  1617,  goes  on : — 

*  We  herein  certify  our  opinion  to  your  lordships : 

*  1.  That  lighthouses  are  signs  and  marks  within  the 
meaning  of  the  statute  aforesaid. 

*  2.  That  there  is  an  authority  given  by  the  statute  to 
the  Trinity  House,  to  erect  such  lighthouses  if  they  think 
fit,  and  a  trust  reposed  in  them  to  do  it  if  they  will. 

*3-  That  they  of  the  Trinity  House  cannot  transfer  this 
authority  to  any  other. 

*  But  we  are  of  opinion  that  the  authority  given  to  the 
Trinity  House  by  the  statute  8th  of  Elizabeth,  taketh  not 


away  the  power  and  right  which  was  and  still  is  in  the 
Grown  by  the  common  law  to  erect  such  houses.  For 
that  statute  is  made  wholly  in  the  aifirmative,  that  they  of 
the  Trinity  House  shall  and  may  erect  such  lights  and 
marks  at  sea,  but  excludes  not  hi^  majesty.  And  we  are 
informed  that  since  the  statute,  both  in  the  time  of  his 
majesty  and  of  the  late  queen,  there  have  been  some  light- 
houses erected  by  authority  from  the  crown. 

*  And  therefore,  howsoever  the  ordinary  authority  and 
trust  for  the  performance  of  this  service  is  committed  to 
the  said  corporation  alon@,  as  persons  of  skill  and  trust  to 
that  purpose,  yet  if  they  be  not  vigilant  to  perform  it  in 
all  places  necessary,  his  majesty  is  npt  restrained  to  pro- 
vide them  according  to  his  regal  power  and  justice,  for 
the  safety  of  his  subjects'  lives,  goods,  and  shipping  in  all 
places  needfVil.' 

In  the  36th  year  of  her  reign  Queen  Elizabeth,  but 
partly  it  would  seem  at  the  praiseworthy  instance  and  by 
the  aid  of  Lord  Hpward  of  Effingham,  her  high  admiral, 
made  a  grant  to  the  corporation  of  the  lastage  and  ballast- 
age  of  an  ships  in  the  river  Thames  and  of  the  beaconage 
and  buoyage  upon  the  coasts  of  the  realm  which  had  pre- 
viously afforded  a  considerable  source  of  revenue  to  the 
lord  high  admiral.  The  grant  recites  that  he  had  sur- 
rendered into  the  queen's  hands  the  l^t&ge  and  ballastage 
of  all  ships  coming  into  or  bping  in  the  oTiames,  and  also 
the  right  to  erect  and  place  beacons,  buoys,  marks,  and 
signs  for  the  sea,  on  it  or  on  the  shores,  coasts,  uplands, 
or  forelands  near  it,  and  besought  her  to  grant  all  powers 
respecting  these  matters  to  them.  And  it  then  proceeds  to 
grant  the  same  and  all  fees  relating  to  theni  in  the  fullest 
manner  to  the  corporation  for  ever. 

James  I.  soon  after  his  accession  granted  a  charter  of 
confirmation  dated  1604.  What  else  he  did  has  already 
been  stated,  and  by  him  and  his  successors  various  patents 
for  and  leases  of  lighthouses  to  individuals  were  at 
different  times  granted.  Charles  H.  also  granted  to  the 
Trinity  House  a  charter  of  confirmation,  but  in  the  17th 
year  of  his  reign  he  granted  the  right  of  lastage  and  bal- 
lastage to  oneUolonel  Carlos.  This  was  the  more  extraor- 
dinary, because  %y  the  rpcital  in  his  charter  of  the  grant  of 
Elizabeth  he  recognized  the  right  to  be  in  the  corporation  ; 
it  was  however  conferred  upon  Colonel  Carlos  on  the 
assurance  that  it  would  not  injure  them,  and  the  colonel 
was  to  pay  1000  marks  a  year  for  it  into  the  Exchequer. 
The  corporation  resisted  tms  grant  successfully,  and  soon 
after  Colonel  Carlos  surrendered  it  to  the  king,  who  re- 
granted  it  to  the  corporation  for  31  years  (Elizabeth's 
grant  having  been  *  for  ever'),  with  the  addition  of  all  the 
waste  lands  bordering  on  the  Thames  from  Staines  Bridge 
to  the  Medway.  This  portion  of  the  grant  was  however 
disputed  by  the  City  of  London,  and  eventually  the  Idng 
regi-anted  it  as  it  had  bee^  granted  by  Elizabeth,  except 
that  the  fees  and  profits  were  expressly  appropriated  to 
the  use  of  poor  seamen,  their  wives,  &c.,  and  the  1000 
marks  were  reserved  to  Colonel  Carlos.  The  grant  con- 
firms the  exemption  of  the  brethren  and  their  servants, 
&c.,  from  all  service,  civil  and  military,  unless  by  order  of 
the  Privy  Council.  James  II.,  who  was  much  interested 
in  naval  matters,  granted  a  fresh  charter,  the  one  now 
in  force,  in  the  first  year  of  his  reign.  It  recites  the 
former  grant  and  charter,  and  declares  the  body  to  be 
a  corporation,  and  that  for  the  future  it  shall  consist  of  one 
master,  and  one  deputy  master,  four  wardens,  and  four 
deputy  wardens,  eight  assistants,  and  eight  deputy  assist- 
ants, eighteen  elder  brethren,  and  a  clerk.  The  master 
nominated  by  the  charter  was  Pepys,  then  secretary  to  the 
admiralty.  It  determines  the  mode  of  election  of  those 
officers,  tiieir  continuance  in  office,  and  the  mode  of  remov- 
ing them  from  it,  if  necessary  ;  and  declares  that  all  seamen 
and  mariners  belonging  to  the  guild  shall  be  younger 
brethren.  It  directs  the  masters  and  wardens  to  examine  such 
boys  of  Christ's  Hospital  as  shall  be  willing  to  become  sea- 
men, and  to  apprentice  them  to  commanders  of  ships.  It  also 
enables  them  to  appoint  and  license  sdl  pilots  into  and  out 
of  the  Thames,  and  prohibits  under  penalties  all  other  per- 
sons from  exercising  that  office ;  it  also  authorises  the  cor- 
poration to  settle  rates  of  pilotage,  &c.,  to  hold  courts, 
&c.,  to  punish  seamen  deserting,  &c.,  and  make  laws  as 
to  their  subject-matters  not  inconsistent  with  the  laws  of 
the  kingdom.  It  also  contains  many  provisions  directed  to 
the  object  of  keeping  the  navigation  of  the  channels  secret 
from  foreigners,  and  renders  the  officers  of  the  corporation 


Digitized  by 


Google 


T  R  I 


247 


T  R  I 


liable  to  attend  when  required  at  the  king's  bidding. 
Since  that  time  several  acts  of  parliament  have  been 
passed  for  the  purpose  of  authorising  the  Trinity  House  to 
regulate  matters  connected  with  the  pilotage,  &c.  of 
vessels. 

It  may  not  be  improjper  here  to  commemorate  the  very 
important  services  rendered  to  the  country  by  the  corpora- 
tion on  two  occasions  during  the  late  wars.  At  the  time  of 
the  mutiny  at  the  Nore,  in  1797,  a  member  of  the  corporation 
suggested  to  the  first  lord  of  the  Admiralty  the  destruction 
of  the  beacons  and  buoys  in  the  river.  The  suggestion 
was  immediately  adopted  and  a  delegation  of  the  brethren 
was  dispatched  the  same  night  to  carry  it  into  effect.  It 
was  accomplished  with  complete  success  almost  in  the 
view  of  the  mutinous  fleet,  and  every  means  were  removed 
by  which  they  might  have  been  enabled  in  safety  to  make 
their  way  out  to  sea.  The  memorable  declaration  of  the 
merchants,  bankers,  &c.)  relative  to  the  proceedings  on 
board  our  fleet,  was  also  in  consequence  of  a  suggestion 
made  to  the  prime  minister,  at  the  same  time  by  the  same 
member  of  the  corporation.  In  1803,  when  the  invasion 
from  France  was  momentarily  threatened  and  feared,  the 
shipping  in  the  river  and  London  itself  appeared  in  the 
greatest  peril.  The  elder  brethren,  at  the  suggestion  of 
the  then  deputy^master,  volunteered  to  undertake  the 
defence  of  the  river.  Their  ofl^'er  was  accepted,  and  the 
corporation  exerted  all  their  talent  and  influence  to  carry 
it  into  efi^ect.  A  corps  of  nearly  2000  volunteers  was  em- 
bodied, entitled  the  *  Royal  Trinity-House  Volunteer  Ar- 
tillery :*  it  consisted  of  members  of  the  corporation  and 
other  seafaring  people,  the  then  master,  Mr.  Pitt,  being 
colonel ;  the  deputy-master,  Mr.  Cotton,  lieutenant-colonel ; 
the  elder  brethren  captains^  and  some  of  the  younger 
brethren  lieutenants.  Ten  frigates  lying  in  ordinary  were 
placed  at  their  disposal :  they  were  moored  in  a  curved 
line  across  the  river  in  the  Hope,  where  they  formed,  with- 
out any  practicable  interval,  a  battery  of  nearly  200  guns. 
The  expense  to  the  corporation  on  this  occasion  was  at  least 
12,000/.,  besides  individual  subscriptions  from  the  elder 
brethren  and  other  members  of  the  corps  to  a  large  amount. 

The  various  provisions  in  matters  of  pilotage  under  the 
management  of  the  corporation  were  repealed  by  the  6 
Geo.  IV.,  c.  125,  entitled  'An  Act  for  the  amendment  of 
the  law  respecting  pilots  and  pilotage,  and  also  for  the 
better  preservation  of  floating  lights,  buoys,  and  beacons,' 
i»?hich  recites  the  extent  of  the  jurisdiction  of  the  Trinity 
House  in  regard  to  pilots  to  be,  upon  the  river  Thames, 
through  the  North  Channel,  to  or  by  Orfordness,  and 
round  the  Long  Sand  Head,  or  through  the  Queen's  Chan- 
nel, the  South  Channel,  or  other  channels  into  the  Downs, 
and  from  and  by  Orfordness  and  up  the  North  Channel, 
and  up  the  rivers  Thames  and  Med  way,  and  the  several 
creeks  and  channels  belonging  or  running  into  the  same  ; 
and  contains  a  variety  of  minute  regulations  respecting  the 
examination,  licensing,  And  employment  of  pilotSj  the  rates 
of  pilotage,  provisions  for  decayed  pilots,  the  protection  of 
buoys,  &c.  At  the  present  time  nowever,  besides  those 
under  the  jurisdiction  of  the  Trinity  House  and  of  the  lord 
warden  of  the  Cinque  Ports,  many  independent  pilotage 
establishments  exist  in  various  parts  of  the  kingdom,  but 
the  expediency  of  subjecting  all  these  to  the  sole  uni- 
form management  of  the  Trinity  House  has  been  felt 
for  some  time  past,  and  Will  probably  soon  become  the 
subject  of  parliamentary  enacttaent.  The  inconvenience 
and  disadvantage  resulting  from  the  exercise  of  similar 
authorities  vested  in  the  hands  of  diflerent  parties  had 
been  felt  with  regard  to  the  lighthouses  on  the  coast, 
several  of  which  were  vested  in  private  bandit  by  the 
crown ;  while  some  had  been  in  times  past  leased  out  by 
the  corporation  itself,  the  lights  in  both  instances  beiiig 
found  to  be  conducted  probably  rather  With  a  view  to 
private  interest  than  public  utility.  By  an  act  therefore  of 
the  6  &  7  Wm.  IV.,  c.  79,  passed  *in  oi-der  to  the  attain- 
ment of  uniformity  of  system  in  the  management  of  light- 
houses, and  the  reduction  and  equalization  of  the  tolls  pay- 
able in  respect  thereof,'  provision  was  made  for  vesting  all 
the  lighthouses  and  lights  on  the  coasts  of  England  in  the 
corporation  of  Trinity  House,  and  placing  those  of  Scot- 
land and  Ireland  under  their  supervision.  Under  this 
act  all  the  interest  of  the  crown  in  the  lighthouses 
possessed  by  his  Majesty  was  vested  in  the  corporation 
in  consideration  of  300,000/.  allowed  to  the  Commis- 
sioners of  Crown  Land  Revenue  for  the   same,  and  the 


corporation  were  empowered  to  buy  up  the  interests  of 
the  various  lessees  of  the  crown  and  of  the  corporation,  as 
well  as  to  purchase  the  other  lighthouses  from  the  pro- 
prietors of  them,  subject  in  case  of  dispute  to  the  assess- 
ment of  a  jury.  Under  this  act  purchases  have  been  made 
by  the  corporation  of  the  whole  of  the  lighthouses  not 
before  jpossessed  by  that  body,  the  amount  expended  for 
the  purpose  being  little  short  of  a  million  Of  money. 

The  annual  revenue  of  the  corporation  is  very  con- 
siderable, and  is  derived  from  tolls  paid  in  respect  of 
shipping  receiving  benefit  from  the  fights,  beacons,  and 
buoys,  and  from  the  ballast  supplied.  The  ballast  is 
raised  from  such  parts  of  the  bed  of  the  river  as  it  is  ex- 
pedient to  deepen,  by  machinery  attached  to  vessels,  and 
worked  partly  by  the  power  of  steam  and  pai-tly  by 
manual  labour.  The  remainder  of  the  revenue  pro- 
ceeds from  lands,  stock,  &c.  held  by  the  Corporation, 
partly  by  purchase,  partly  from  legacies,  &c.,  and 
aonations  of  individuals.  The  whole  is  employed  upon 
the  necessary  expenses  of  the  Corporation  in  constructing 
and  maintaining  their  lighthouses  and  lights,  beacons  and 
buoys,  and  the  buildings  and  vessels  belonging  to  the  Cor- 
poration ;  in  paying  the  necessary  officers  of  their  several 
establishments,  and  in  providing  relief  for  decaved  seamen 
and  ballastmen,  their  widows,  &c.  Many  almshouses  have 
also  at  various  times  been  erected,  which  are  maintained 
from  the  same  funds.  The  present  house  of  the  Corporation 
is  on  Tower  Hill ;  the  Trinity  House  was  formerly  in 
Water  Lane,  where  it  was  twice  destroyed  by  fire.  Of  the 
thirty-one  Elder  Brethren,  eleven  consist  of  noblemen  and 
heads  of  the  government  departments,  admirals,  &c.,  who 
are  styled  honorary  brethren ;  twenty  are  maritime  com- 
manders, selected  irom  the  several  branches  of  the  mer- 
chant service,  who  have  retired  from  employment,  and 
recently  one  has  been  chosen  from  the  service  of  her  Ma- 
jesty's navy.  The  younger  brethren  (who  are  unlimited  in 
number)  are  or  have  been  commanders  of  merchant-ships. 
Neither  the  honorary  members  nor  the  Younger  Brethren 
derive  any  pecuniary  advantage  from  their  connection  with 
the  Corporation.  The  present  master  is  the  duke  of  Wel- 
lington. Mr.  Pitt  filled  that  office  for  seventeen  years, 
and  King  William  IV.  was  master  at  the  time  of  his  acces- 
sion to  the  throne.  Formerly,  according  to  Stowe,  sea-causes 
were  tried  by  the  Brethren,  and  their  opinions  were  certified 
to  the  common-law  courU  and  courts  of  admiralty,  such 
cases  being  referred  to  them  for  that  purpose.  This  is  not 
however  the  practice  at  present ;  but  two  of  the  Elder 
Brethren  now  sit  as  asastants  to  the  judge  in  the  court  of 
admiralty  in  almost  all  cases  where  any  -question  upon 
navigation  is  likely  to  arise.  The  various  duties  of  the  Cor- 
poration are  parcelled  out  among  the  wardens  and  different 
committees  appointed  for  the  purpose'  of  discharging  the 
same.  One  of  tne  most  important  of  these  is  the  Committee 
of  Examiners,  before  whom  all  masters  of  vessels  in  the 
navy,  as  well  as  pilots,  undergo  an  examination.  The  deputy 
master  and  Elder  Brethren  are  from  time  to  time  employed 
on  voyages  of  inspection  of  their  lighthouses  andlignts, 
beacons  and  buoys^  not  unfrequently  in  most  trying  weather 
and  seasons  ;  and  they  are  also  often  engaged  in  making  sur- 
veys, &c.  on  the  coast,  and  reports  on  such  matters  of 
maritime    character    as    are    referred    to    them  by  the 

fovernment.  The  sums  paid  to  the  deputy  master  and 
Jder  Brethren  for  their  services  are — to  the  former  500/. 
per  annum,  and  100/.  further  as  the  chairman  of  all  com- 
mittees, and  to  each  of  the  Elder  Brethren  300/.  per  annum. 

TRINODA  NECE'SSITAS.  This  term,  in  Anglo-Saxon 
times,  signified  the  three  services  due  to  the  king  in  respect 
of  tenures  of  lands  in  England  for  the  repair  of  bridges,  the 
building  of  fortresses,  and  expeditions  against  his  enemies. 
All  the  lands  within  the  realm  were  bound  to  contribute  to 
these  three  emergencies,  on  the  principle  of  their  neces- 
sity for  general  convenience  or  safety ;  and  for  this  reason 
every  man's  estate  was  subject  to  the  trinoda  necessitas, 
whatsoever  other  immunities  he  might  enjoy.  Even  in 
royal  grants  to  the  Church  of  privileges  and  exemptions 
from  secular  services,  the  right-  of  requiring  contribution  for 
these  purposes  was  almost  always  reserved  to  the  king. 
(Selden's  Janus  Anglorumi  i.  42 ;  Cowell's  Interpreter^  ad 
vocam.) 

TRINOMIAL,  the  algebraical  name  for  an  expression 
which  cpnsists  of  three  terms,  as  a  +  6  -h  c,  or  aa;  —  bx^  + 
bx^,    rTERM.] 

TRIO'DIA  (from  rpiTc,  three,  and  6^ovq,  a  tooth;,  the 
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name  of  a  genus  of  plants  belonging  to  the  natural  order 
GraminaceaB.  It  has  a  racemose  panicle;  a  2-valved, 
many-flowered,  nearly  equal  calyx ;  a  2-valved  corolla,  the 
external  valve  being  divided  into  three  nearly  equsl  teeth, 
the  middle  one  of  which  is  straight.  The  species  of  this 
genus  of  plants  are  principally  natives  of  New  Holland ; 
one  only  is  a  native  of  Europe,  and  is  also  found  in  great 
abundance  in  Britain. 

T.  decumbens,  decumbent  Heath-&;rass,  has  a  panicle 
with  a  few  racemose  spikelets;  calyx  as  long  as  the 
flowers ;  and  the  ligule  a  tuft  of  hairs.  It  is  an  abundant 
plant  on  wet  mountain-pastures,  and  on  heaths  and  moors, 
ft  is  about  a  foot  high,  and  is  one  of  those  grasses  which 
will  grow  abundantly  on  poor  wet  soils.  Animals  do  not 
however  appear  to  be  fond  of  it.  According  to  Mr.  Sin- 
clair, the  quantity  of  nutritive  matter  is  small,  which,  com- 
bined with  its  late  foliage  in  the  spring,  and  the  little  after- 
grass it  produces,  does  not  render  it  a  desirable  plant  for 
cultivation  even  on  poor  soils. 

TRI'ONYX.     [ToRToisKs.] 

TRIPHANE.     [Spodumene.] 

TRIPHA'SIA,  a  small  genus  of  plants  of  the  natural 
family  of  Aurantiaceae,  of  which  the  species  are  found  in 
the  East  Indies,  Cochin-Cliina,  and  China.  The  genus 
was  named  by  Laureiro,  from  rpi0a<rioc,  triple.  The  calyx 
being  3-cleft,  petals  3,  stamens  6,  rarely  5-8,  filaments  awl- 
shaped,  flat,  anthers  cordate,  oblong.  Fruit  baccate,  1-3 
celled;  seeds  1  in  each  cell.  The  species  form  thorny 
shnibs  with  simple  or  trifoliate  leaves.  The  fruit  of  T. 
trifoliata  is  acid  m  taste,  something  like  the  orange,  and  is 
both  preserved  and  eaten  as  a  fruit.  It  is  sometimes  cul- 
tivated in  gardens  on  account  of  the  white  sweet-scented 
flowers  and  orange  berries.  It  requires  heat  with  turfy 
loam  and  peat. 

TRIPLE  ALLIANCE  means,  in  diplomatic  language,  a 
contract  entered  into  by  a  formal  and  solemn  treaty  be- 
tween three  different  powers,  by  which  each  of  the  con- 
tracting parties,  by  contributing  its  share  to  the  execution 
of  it,  IS  also  entitled  to  a  proportionate  share  of  those 
advantages  which  may  be  derived  from  it.  Such  a  treaty 
may  be  concluded  either  for  defensive  purposes,  when 
each  power  pledges  itself  individually  to  ajssist  the  other, 
or  the  others  in  case  of  attack  ;  or  it  may  be  entered  into 
for  an  offensive  object,  when  the  contracting  powers  engage 
to  commence  and  carry  on  a  war  against  a  fourth  party. 
It  has  been  discussed  oy  several  writers  on  international 
law,  whether  two  of  the  three  contracting  parties  have  a 
right,  after  a  triple  alliance  or  treaty  has  been  concluded 
between  them,  to  enter  into  separate  stipulations  in  which 
the  third  party  does  not  participate  and  is  not  privy  to. 
Tliis  question  has  never  been  fairly  settled,  like  many  other 
intricate  questions  in  that  obscure  branch  of  jurisprudence, 
and  in  case  of  difficulty  the  strongest  hand  woulcl  establish 
and  maintain  its  own  particular  doctrine.  Martens,  how- 
ever, one  of  the  latest  and  most  esteemed  writers  on  the 
subject,  is  of  opinion  that  no  separate  stipulations  can  be 
made  without  the  consent  of  all  parties,  if  three  or  more, 
and  that  this  doctrine  is  recognised  by  all  civilised  nations. 
Powers  allied  by  a  treaty  may  in  fact  be  considered  as 
partners,  who  as  such  can  enter  into  any  agreements  or 
treaties  with  other  parties,  without  these  other  parties  be- 
coming participators  in  the  first  contract.  For  instance, 
this  was  the  case  in  the  late  war,  which  resulted  in  the 
destruction  of  Napoleon's  empire.  Russia  and  Prussia 
concluded  a  treaty  of  alliance,  defensive  and  offensive,  at 
Kalish,  which  Austria  afterwards  joined ;  and  this  triple 
alliance,  or  partnership,  entered  afterwards  as  such  into 
treaties  under  various  conditions  with  Great  ISritain, 
Sweden,  and  almost  all  European  powers,  without  these 
states  however  becoming  parties  to  the  original  tiiple 
alliance. 

A  great  dumber  of  triple  alliances,  some  resulting  in 
highly  important  events,  are  known  in  the  history  of  the 
middle  ages  as  well  as  in  modem  times.  There  is  one 
however,  which,  if  implicit  faith  could  be  placed  in  English 
historians,  and  particularly  in  Hume,  might  most  appro- 
priately be  called  the  negative, triple  alliance ;  but  as  pro- 
bably very  few  historical  facts  have  been  so  much  per- 
verted and  disfigured,  it  deserves  a  closer  examination. 

Charles  II.  of  England,  Frederick  III.  of  Denmark,  and 
the  United  Provinces  of  Holland,  over  which  John  de  Witt 
at  that  time  presided,  were  the  contracting  powers. 
Charles's  political  character,  as  well  as  that  of  most  of  his 


ministers,  is  too  well  known  to  require  any  comment. 
Frederick's  strict  honour  and  veracity  have  never  been 
impeached.  It  was  on  him  that  the  two  estates  of  the 
kingdom,  in  the  fullest  confidence  in  his  personal  integrity, 
bestowed  sovereign  power.  De  Witt's  profound  sagacity 
and  quickness  of  perception  were  proverbial  at  the  time  ; 
and  nevertheless  Hume,  upon  no  other  evidence  than  the 
word  of  Sir  Gilbert  Talbot,  an  English  envoy  in  Copen- 
hagen, repeated  by  Bishop  Burnet,  calls  King  Frederick's 
conduct  extraordinary,  perfidious,  and  shameful;  makes 
Charles  the  injured  sufferer ;  and  De  Witt  a  deluded  dupe. 
The  facts  drawn  from  the  most  authentic  diplomatic  sources 
are  shortly  these : — From  causes  best  known  to  himself, 
Charles  declared  war  against  the  United  Provinces  in  16C5, 
and  was  very  anxious  to  secure  the  alliance  of  Denmark, 
then  the  second  naval  power  of  the  north.  Sir  Gilbert 
Talbot  received  instructions  for  that  purpose,  and  found 
King  Frederick  willing  to  listen  to  his  proposals,  because 
the  United  Provinces  had  a  short  time  before  begun  ma- 
terially to  disturb  the  Danish  commerce  on  the  coast  of 
Guinea,  and  had  also  made  very  unfair  demands  for  the 
expenses  of  the  more  than  doubtful  assistance  which  they 
had  given  Denmark  during  the  last  war  with  Sweden. 
Preliminaries  for  a  treaty  were  soon  agreed  upon,  and  were 
signed  on  the  15th  of  May,  1665,  by  which  Frederick 
pledged  himself  to  assist  England  with  twenty  ships  of  the 
fine,  upon  receiving  subsidies  to  the  amount  of  120,000 
crowns  per  annum  as  long  as  the  war  continued.  As  soon 
as  these  stipulations  were  signed  at  Copenhagen,  Sir  Gilbert 
forwarded  them  to  London,  to  be  ratified  by  Charles.  To- 
wards the  end  of  June  (the  precise  date  is  not  known),  Sir 
Gilbert  had  an  audience  with  Frederick,  in  which,  accord- 
ing to  his  own  statement,  he  explained  that  it  would  take 
two  months  at  least  before  an  answer  could  be  expected 
from  London. 

In  the  mean  time  the  Dutch,  alarmed  at  this  formidable 
alliance,  sent  a  special  mission,  under  the  direction  of  the 
celebrated  statesman  Van  Amerong,  to  Copenhagen,  to 
induce  the  king  to  continue  his  friendship  towards  them, 
offering  at  the  same  time  full  satisfaction  for  injuries  they 
had  done  to  the  Danish  commerce.  This  embassy  arrived 
about  the  same  time  that  Sir  Gilbert  had  the  above-men- 
tioned audience.  Frederick,  to  gain  time  to  see  if  the 
preliminary  treaty  concluded  with  Sir  Gilbert  would  be 
ratified,  or  whether  the  rejection  of  it  would  leave  him  at 
liberty  to  adhere  to  his  former  allies,  appointed  commis- 
sioners to  treat  with  the  Dutch  at  Bremen,  for  the  purpose 
of  settling  the  indemnity  due  to  Danish  merchants  for  the 
spoliations  committed  on  the  coast  of  Guinea.  On  the  8th 
of  August  a  Dutch  fleet  of  fifty  merchantmen,  returning 
from  the  Mediterranean,  entered  the  port  of  Bergen  in 
Norway,  and  were  on  the  following  day  joined  by  eleven 
East  Indiamen,  all  richly  laden,  to  seek  protection  against 
the  English  fleet,  then  cruising  on  the  coast,  under  com- 
mand of  Lord  Sandwich,  who  thought  this  too  good  an 
opportunity  to  fill  the  empty  coffers  of  his  king  to  let  it 
escape.  He  therefore  dispatched  Sir  Thomas  Tiddiman, 
with  seventeen  sail,  ships  of  the  line  and  ftieates,  to  attack 
and  capture  the  Dutch  fleet  in  a  port  which  hitherto  was 
neutral.  He  arrived  in  the  outer  port  on  the  11th  of 
August,  and  sent  an  officer  on  shore  to  ask  the  command- 
ant. Colonel  Cicignon's,  consent  to  his  intended  outrage, 
which  was  peremptorily  refused.  Sir  Thomas  then  claimed 
the  fulfilment  of  the  unratified  treaty  of  the  16th  of  May, 
which  however  contained  nothing  applicable  to  such  a 
case.  Upon  this  Colonel  Cicignon  became  doubtful  how 
to  act,  and  dispatched  a  messenger  to  the  viceroy.  General 
Count  Ahlefeld,  for  fi-esh  instructions.  The  refusal  was  re- 
peated by  him  in  still  stronger  terms,  and  orders  at  the  same 
time  were  transmitted  to  the  commandant  to  defend  the 
Dutch  fleet  to  the  last  in  case  an  attack  should  be  attempted. 
Notwithstanding  this,  Sir  'Thomas  Tiddiman  made  an 
attack  on  the  fleet  (August  13th),  and,  by  the  Dutch 
and  Danes  together,  was  beaten  off  with  considerable  loss. 
King  Frederick  was  highly  indienant  at  the  treatment  he 
had  received  from  a  power  which  had  courted  his  alliance ; 
and  upon  Sir  Gilbert  Talbot  waiting  on  him  to  excuse  the 
outrage,  he  cut  him  short,  declaring  that  his  negotiations 
with  king  Charles  were  at  an  end.  As  soon  as  the  news  of  the 
Bergen  affair  reached  London,  Charles  thought  proper  to 
ratiiy  the  treahr  of  the  leth  of  May,  and  to  send  a  special 
envoy,  Mr.  John  Clifford,  with  it  to  Copenhagen,  who  was 
instructed  to  apologise  for  Lord  Sandwich's  conduct,  and 
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to  offer  the  king  to  remove  him  immediately  from  his 
command,  if  that  would  be  considered  sufficient  satisfaction 
by  Frederick :  he  was  also  the  bearer  of  fresh  instructions 
to  Sir  Gilbert  Talbot,  to  use  his  best  endeavours  to  pacify 
the  king.  In  this  however  Sir  Gilbert  totally  failed,  .and 
an  offensive  and  defensive  alliance  was,  about  five  months 
later  (February  20,  1666),  signed  and  ratified  between 
Denmark  and  the  United  Provinces.  Sir  Gilbert  left 
Copenhagen  out  of  humour  at  his  ill  success ;  and,  upon 
his  return  to  England,  asserted  that  the  attack  at  Bergen, 
for  which  he  himself  had  apologised  and  offered  satisfac- 
tion to  the  king,  in  presence  of  three  distinguished  states- 
men (Schack,  Sehsted,  and  Klingberg),  had  been  made  in 
conformity  with  a  verbal  agreement  which  Frederick  him- 
self had  proposed  during  the  audience  which  he  gave  to 
the  envoy  in  June ;  adding  at  the  same  time,  that  he  (King 
Frederick)  would  take  ^ood  care  that  plenty  of  Dutch  ships 
should  seek  protection  m  his  ports  for  the  purpose  of  being 
robbed,  and  tne  spoils  divided  between  him  and  king  Charles. 
If  this  falsehood  had  not  found  credit  in  numerous  pam- 
phlets and  histories  of  that  period— if  it  had  not  been 
repeated  by  Bishop  Burnet,  then  by  Hume,  and  still  more 
recently  on  the  floor  of  the  House  of  Commons,  upon  a 
most  important  occasion — it  would  scarcely  be  worth 
while  to  show  the  absurdity  of  it ;  but  as  it  is,  a  few  words 
will  suffice  to  prove  that  Hume  has  done  gross  injustice  to 
Frederick. 

1.  Sir  Gilbert's  assertion  was  promptly  refuted  and  un- 
conditionally denied  in  a  publication  written  by  Frederick's 
secretary,  W.  Bering,  printed  at  Paris  in  1666,  under  the  title 
of  *  Dissertatio  de  Beilo  Anglo-Danico  ejusque  Causis.'  He 
says  therein  that  he  has  me  authority  of  his  master,  as 
well  as  that  of  the  three  above-mentioned  witnesses,  who 
were  present  at  all  the  interviews  which  Sir  Gilbert  had 
with  the  king,  to  declare  it  false,  and  to  defy  Sir  Gilbert  to 
produce  any  proof  for  his  assertion.  This  defiance  re- 
mained unanswered. 

2.  Charles  opened  the  parliament  at  Oxford,  October 
20th,  before  Sir  Gilbert's  return  to  England,  and  alludes 
in  his  speech  to  the  Bergen  affair  as  an  unfortunate  mis- 
understanding. 

3.  Can  it  be  imagined  that  Frederick  would  enter  into 
so  important  and  treacherous  an  agreement  with  an  envoy 
alone,  without  at  least  having  his  brother  king  to  counte- 
nance him  in  his  nefarious  acts,  and  if  this  was  the  case, 
as  Sir  Gilbert  and  Burnet  pretend,  there  was  no  time  (from 
the  end  of  June  to  the  11th  of  August)  to  obtain  Charles's 
ratification  and  afterwards  to  send  the  requisite  orders  to 
the  viceroy  in  Norway  and  to  Lord  Sandwich.  But  on  this 
subject  Hume  is  silent. 

4.  If  Frederick  intended  to  enrich  himself  by  the 
plunder  of  the  Dutch  merchantmen,  wh^  did  he  not  after- 
wards accept  the  satisfaction  offered  him  by  Mr.  Clifford 
and  Sir  Gilbert  Talbot,  and  then  take  the  Dutch  fieet  for 
himself  ?  But  on  the  contrary,  the  fleet  remained  safe  under 
his  protection  at  Bergen  till  the  middle  of  October,  and 
then  sailed  under  a  Dutch  convoy  for  Amsterdam. 

Finally,  Frederick's  positive  refusal  to  enter  into  any 
further  negotiations  with  king 'Charles  is  not  denied  even 
by  Burnet,  and  Hume  nevertheless  asserts  that  *  the  king 
of  Denmark,  seemingly  ashamed  of  his  conduct,  concluded 
with  Sir  Gilbert  Talbot,  the  English  envoy,  an  offensive 
alliance  against  the  States,  and  at  the  very  same  time 
his  resident  at  the  Hague,  by  his  orders,  concluded  an 
offensive  alliance  against  England.' 

This  mii^ht  truly  be  called  a  negative  triple  alliance. 
Now  Sir  Gilbert,  clearly  perceiving  that  his  endeavours  to 
recommence  negotiations  were  in  vain,  left  Copenhagen 
towards  the  end  of  October,  1665,  and  the  treaty  of  alliance 
between  the  United  Provinces  and  Denmark  was  signed 
at  the  Hague  on  the  11th  of  February,  1666,  under  much 
less  favourable  conditions  to  Frederick  than  those  agreed 
to  by  king  Charles  in  the  treaty  of  May,  1665. 

(^State  Papers  in  the  Royal  Archives  at  Copenhagen ; 
Hume's  History  of  England;  Burnet's  History  qf  His 
Own  Times,  6  vols.  8vo.,  Oxford,  1823 ;  Theatrum  Euro- 
paeumy  10  vols,  fol.,  Frankfurt,  1703 ;  L.  Holberg,  Dan- 
nemarks  Riges  Historic,  3  vols,  ^to.,  Kibbenhavn,  1735  ; 
Histoire  de  Dannemarc,  par  M.  P.  H.  Mallet,  9  vols.  8vo., 
Paris  et  Geneve,  1788.) 

TRIPLICATE.  [Ratio,  p.  309.]  In.  the  common 
arithmetical  sense,  the  triplicate  of  a  given  ratio  is  found 
by  taking  the  cube  of  each  of  the  terms  of  the  ratio.  Thus, 
P.  C,  No.  1583, 


when  we  say  that  two  similarly  formed  solids,  whose  linear 
dimensions  are  as  4  to  7,  are  in  the  triplicate  ratio  of  4  to 
7,  it  is  meant  that  the  bulks  of  those  solids  are  in  the  ratio 
of  4  X  4  X  4  to  7  X  7  X  7,  or  of  64  to  343. 

TRIPOD  {triposy  rpiVovf)  is  any  article  of  furniture 
resting  upon  three  feet,  whence  the  name  is  given  to 
tables,  chairs,  moveable  altars,  and  other  articles  of  the 
same  kind.  (Athen.,  ii.,  p.  49.)  A  chair  or  an  altar  of 
this  kind  must  be  understood  when  we  read  that  the 
Pythia  of  Delphi  gave  her  oracles  from  a  tripod.  We 
find  also  mention  of  tripods  containing  a  certain  measure 
of  fluid  (Hom.,  II.,  xxiii.  264),  and  in  this  case  we  have  to 
understand  a  bowl  resting  upon  a  pedestal  with  three  feet. 
The  crater,  or  the  vessel  m  which  the  wine  was  mixed  with 
water  at  the  banquets  of  the  antients,  was  very  frequently 
a  tripod  of  this  description. 

The  antients  made  much  more  frequent  use  of  tripods 
than  we,  and  from  their  descriptions,  as  well  as  from  the 
numerous  representations  of  tripods  on  medals,  and  from 
the  specimens  still  extant,  we  see  that  they  were  often 
most  tastefully  ornamented  and  of  the  most  exquisite  work- 
manship. They  were  usually  of  metal,  but  sometimes  also 
of  marble,  and  appear  to  have  been  made  as  much  for 
mere  ornament  as  for  use.  The  tripod  was  connected  with 
the  worship  of  several  gods,  and  was  one  of  their  attributes ; 
but  there  is  no  deity  in  whose  worship  tripods  occur  so 
frequently  as  in  that  of  Apollo.  Accordingly  the  Pythia 
gave  her  responses  from  a  tripod,  tripods  were  the  most 
common  presents  (donaria)  to  his  temples,  tripods  were 
given  to  the  victors  in  the  games  which  were  celebrated  in 
honour  of  Apollo,  and  tripods  appear  on  innumerable  coins 
which  have  any  relation  to  the  worship  of  that  god.  Some 
antient  tripods  are  preserved  in  the  British  Museiun. 

(Compare  Dictionary  of  Greek  and  Roman  Antiquities^ 
under  *  Tripos.') 

TRIPOLI  is  a  country  in  Northern  Africa,  which  extends 
along  the  southern  shores  of  the  Mediterranean,  from  11** 
to  25°  E.  long.  In  this  direction  alone  the  boundaiy-line  of 
the  country  is  tolerably  well  determined ;  on  all  other  sides 
it  is  surrounded  by  countries  which  form  portions  of  the 
Sahara,  or  Great  Desert,  or  are  unfit  for  cultivation. 
Though  Fezzan,  which  lies  south  of  Tripoli,  is  governed 
by  its  own  chief,  he  is  really  dependent  on  the  Basha 
of  Tripoli,  as  he  pays  regularly  an  annual  tribute.  If 
this  country  is  included,  Tripoli  extends  on  the  road  to 
Bomou  southward  to  the  vicmity  of  the  northern  tropic, 
or  nearly  700  miles  from  the  shores  of  the  Mediterranean. 
Along  this  road  alone  we  are  acquainted  with  the  distance 
to  which  the  authority  of  the  Basha  of  Tripoli  extends 
inland ;  on  all  other  points  we  have  no  information  at 
all.  We  are  therefore  unable  to  form  any  idea  of  the 
extent  of  the  country  and  its  area. 

About  the  middle  of  the  coast-line  of  Tripoli  is  a  wide 
and  open  gulf,  which  the  antients  called  the  Greater 
Syrtis,  and  is  now  the  Gulf  of  Sidra  or  of  Sert.  The 
Bedouin  Arabs  who  inhabit  the  coast  call  itGiun  el  Kebrit, 
or  the  Gulf  of  Sulphur.  Cape  Mesurata  is  on  the  west  side 
of  it,  and  the  town  of  Bengazi  on  the  east ;  the  distance 
between  these  places  is,  according  to  Beechey,  282  statute 
miles.  The  circumference  of  the  gulf,  according  to  the 
same  authority,  is  488  statute  miles.  Where  it  extends 
farthest  to  the  south,  its  depth  does  not  exceed  120 
statute  miles.  This  gulf  was  carefully  avoided  by  the 
vessels  of  the  antients,  and  it  is  still  avoided  by  vessels 
sailing  from  Beng;azi  to  Tripoli  or  Malta.  The  antient 
writers,  Strabo  (xvii.,  p.  835,  ed.  Casaub.)  and  Pomponius 
Mela  (lib.  i.  7),  state  that  the  dangers  to  navigation 
were  occasioned  by  the  frequent  occurrence  of  banks  and 
shallows  formed  by  the  flux  and  reflux  of  the  sea,  and 
still  more  by  this  flux  and  reflux  themselves.  In  fact 
a  great  part  of  the  coast  of  this  ^If  is  so  shallow  as  to 
make  the  landing  very  difficult.  But  modern  seamen  are 
at  a  loss  to  find  out  what  is  meant  by  the  flux  and  reflux 
of  the  sea,  as  it  cannot  be  the  efl'ect  of  common  tides, 
which  are  so  inconsiderable  in  the  Mediterranean  as  not 
to  affect  navigation.  Captain  Beechey  has  given  a  very 
probable  explanation  ;  he  slates  that  the  sea  sets  into  the 
gulf,  and  that  this  inset  is  very  great  when  the  north  and 
east  winds,  passing  over  the  Mediterranean,  which  is  here 
widest,  blow  strongly  against  the  coast,  and  that  small 
vessels  must  have  found  it  extremely  difficult  to  avoid 
being  drawn  into  its  ^rtex.  Thus  the  flux  is  explained. 
The  reflux  is  nothing  else,  according  to  Captain  Beechey 
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than  the  reaction  produced  by  the  great  body  of  water, 
which  by  this  indraught  is  accumulated  withm  the  gulf 
during  strong  northern  and  eastern  winds,  and  which  is 
driven  by  them  over  the  low  land  surrounding  the  gulf : 
for  an  unbroken  sweep  of  level  ground,  very  slightly 
raised  above  the  level  of  the  sea,  extends  on  the  west  coast 
of  the  gulf  for  lOQ  miles  in  length,  and  occasionally  as 
much  as  15  in  breadth.  The  reflux  of  the  water,  driven 
over  a  tract  of  such  dimensions,  may  well  be  considered 
formidable.  But  the  improved  state  of  navigation  has 
stripped  the  Syrtes  of  the  greatest  part  of  their  terrors. 

Coa$t'Une  and  irar2»our».— West  of  the  town  of  Tripoli 
the  coast  is  low  and  sandy,  and  contains  no  harbour  ex- 
cept that  of  Old  Trii)oli,  which  is  almost  choaked  up  with 
sand.  Tripoli  itself  is  a  good  harbour,  having  from  4  to  6 
fathoms  water,  and  being  sheltered  by  a  chain  of  rocks 
which  project  from  the  north-east  angle  of  the  town, 
north-eastward,  and  by  a  shoal  lying  on  the  eastern  side  of 
the  entrance.  The  low  and  san(hr  coast  continues  east- 
ward of  the  town  as  far  as  Cape  sciarra,  and  contains  no 
harbour.  Eastward  of  Cape  Sciarra  the  coast  is  higher, 
and  consists  of  rocky  points  and  capes,  with  sandy  bays 
between  them,  a  lew  of  which  afford  shelter  for  small 
vessels.  The  port  of  l>ebda  (the  antient  Leptis  Magna)  is 
now  filled  up,  but  there  is  a  small  place,  called  Mersa 
Lieatah,  a  mile  and  a  half  to  the  west  of  the  ruins  of 
Ijebda,  where  small  vessels  find  a  shelter,  except  when  the 
wind  is  from  the  east.  Near  Zeliten  Point,  which  is  rocky, 
is  a  small  cove  called  Mersa  Zeliten.  East  of  Zeliten  the 
coast  is  rocky  and  at  times  rises  into  cliffs.  Along  this 
coast  are  several  reefs  of  rocks  which  form  Mersa  Zoraig 
and  Mersa  Guaser,  amall  harbours  which  do  not  a£Pord 
shelter  for  shipping.  Near  Cape  Mesurata  is  a  line  of 
high  locky  coast,  forming  three  projecting  cliffs,  of  which 
the  eastern  is  Cape  Mesurata,  the  Cephalus  Promontorium 
of  Btrabo,  But  the  entrance  of  the  Gulf  of  Sidra  is  formed 
by  a  low  rocky  point,  and  a  mile  south  of  it  is  the  Bay  of 
Bushaiia.  which  has  good  anchorage  in  six  fathoms  water. 

The  west  coast  of  Uie  Gulf  of  Sidra,  south  of  the  Bay  of 
Bushaifa»  and  as  far  as  Mersa  Zafferan,  runs  in  an  unbroken 
line  south,  south-east,  and  east  for  nearly  loO  miles.  It  is 
very  low  and  sandy,  and  a  low  ridge  of  sand-hills  extends 
pwnulel  to  the  shores  at  the  distance  of  from  one  to  three 
miles  from  them.  Some  parts  of  this  coast  are  strewed 
with  wrecks,  masts  and  yards,  &c.,  which  shows  that  there 
must  be  a  great  set  of  tne  sea  from  the  north-east  upon  it, 
as  none  of  them  are  seen  on  the  eastern  shore  of  the  gulf. 
Mersa  Zafferan  is  a  small  port,  in  which  boats  may  find 
shelter  with  all  winds,  A  few  miles  east  of  it  the  coast 
rises  into  cliffb.  The  high  coast  continues  for  nearly  30 
miles,  when  it  again  s^ks  nearly  to  the  level  of  the  sea, 
but  has  sand-hills  a  short  distance  from  it.  There  are  here 
several  small  bays,  and  one  in  particular  at  Hammah,  in 
which  boats  may  find  shelter.  Five  miles  eastward  of 
Hammah  the  coast  is  hilly,  but  soon  declines  again  to  the 
low  sandy  beach  which  continues  to  Ras  How-y-jer,  having 
a  range  of  hills  about  two  or  three  miles  from  the  coast. 
Ras  How-y-jer  is  a  bluff  rock,  which  stands  at  the  entrance 
of  a  spacious  bay,  formed  between  it  and  a  bold  rocky 
promontory  called  Bengerwad.  In  this  bay  ships  may  find 
shelter  from  east  to  west-north-west,  and  boats  ma3r  land  in 
the  sandy  bay  with  almost  all  winds.  Bengerwad  is  about 
60  feet  high,  but  east  of  it  the  coast  gets  low,  and  small 
sandy  bays  are  formed  between  very  low  rocky  flats,  some 
of  wnich  project  a  mile  into  the  sea,  and  are  not  more  than 
a  foot  above  water.  Towards  the  most  southern  extremity 
is  a  low  rocky  islet  called  Bushaifa.  Sachrin,  at  the 
bottom  of  the  fulf,  is  in  ao°  16'  N.  lal. ;  and  hence  the 
coast  trends  to  tne  north-east.  FVom  Sachrin  to  Gartubbah 
is  a  sandy  beach,  but  the  general  appearance  of  the  coast 
is  hilly.  Near  Garti&bbah  is  Mersa  Braiga,  the  only  place 
in  the  Gulf  of  Sidra  that  is  entitled  to  the  name  of  a  port ; 
and  here  the  protection  is  made  by  breakers.  A  rockj 
point  runs  into  the  sea,  and  within  this  point  there  is 
always  safe  landing.  fVom  Braiga  the  coast  trends  north- 
east by  east ;  is  rocky  and  slightly  indented,  and  the  diore 
generally  speaking  is  high  and  hilly.  Ras  Tabilba  is  a 
bold  promontory  with  a  sandy  bay  on  each  side  of  it  The 
high  rocky  coast  terminates  opposite  the  rock  of  Isbaifa, 
from  which  some  reefs  extend  to  the  island  of  Gara,  which 
IS  small,  but  tolerably  high  and  steep.  The  low  ccHSst, 
wliich  begins  near  Ishai^Bi,  trends  Aortn-east  to  Shawhan, 
and  thence  to  the  west  of  north  to  Carc(»a :  it  is  sandy,  and 


does  not  offer  a  piace  of  refuse  even  for  a  boat  r  but  the 
coast  near  Carcora  is  much  mdented,  and  there  are  two 
small  places  somewhat  sheltered  by  projecting  points, 
which  offer  protection  for  boats  with  northerly  or  easterly 
winds.  From  Carcora  to  Bengasi  the  shore  is  low  and 
sandy,  but  it  rises  as  it  recedes  ilrom  the  coast,  and  is  covered 
with  vegetation. 

Benffazi,  which  is  situated  at  the  entrance  of  the  Gulf  of 
Silra,  has  a  safe  port,  which  however  is  fast  filling  up  with 
sand.  [BsNOAZi.]  The  coast  north  of  that  port  trends  in 
{;encral  to  the  east-north-east  as  far  as  Cape  Has  Sem,  and 
IS  low  and  sandy,  with  the  exception  of  a  few  small  hills. 
This  coast  has  no  harbour,  except  east  of  a  rocky  promon- 
tory near  the  ruins  of  the  town  of  Rolemeta,  where  a 
small  bay  offers  a  convenient  landing  for  boats,  except 
with  the  wind  on  shore.  A  few  miles  east  of  Ptolemeta 
the  mountains,  which  extend  over  the  interi<M^  of  Barca, 
come  close  up  to  the  shore  of  the  Mediterranean  in 
steep  precipices  from  600  to  800  feet  high.  This  part  of 
the  coast,  extending  about  30  miles  in  length,  is  inacces- 
sible both  by  sea  and  land,  and  terminates  at  Cape  Ras 
Sem.  Between  this  Cape  and  that  called  Ras  el  Hilal  is 
a  large  open  bay,  in  which  is  a  small  indentation  called 
Mersa  Susa  Hammam,  near  which  are  the  ruins  of  the  an- 
tient town  of  Apollonia.  It  has  at  present  no  harbour, 
but  boats  find  some  shelter  behind  the  islet  that  hes  off 
the  town.  On  the  east  side  of  Ras  el  Hilai  is  a  ^y  about 
three-quarters  of  a  mile  deep,  in  which  vessels  may  ride 
with  the  wind  any  way  from  the  southward  to  westward. 
The  coast  between  Ras  el  Hilal  and  Cape  Bujeb&ra  is  also 
very  high  and  rocky,  but  the  mountains  do  not  run  in  an 
unbroken  line,  as  they  do  west  of  Ras  Sem,  being  broken  by 
deep  chasms,  which  extend  far  inland.  Still  the  landing  is 
very  bad,  except  in  a  small  sandy  nook  two  miles  west  a 
Cape  Bujeb&ra.  From  Cape  Bujeb4ra  the  same  rocky  eoasi 
continues,  but  the  ravines  are  few,  and  the  mountains 
somewhat  farther  removed  from  the  coast.  At  Dema  is  a 
ffood  roadstead,  about  a  mile  and  a  half  off  sliore,  and  some 
welter  for  small  craft  close  in  shore  with  the  wind  from 
north-north-west  to  ncnrth-east.  Cape  Razat,  or  Razatu, 
which  is  east  of  Dei-na,  is  a  vast  promontory  rising  to  a 
considerable  elevation :  farther  east  the  coast  grows  lower, 
but  continues  rocky;  it  recedes  to  the  south  so  as  to 
form  a  wide  bay,  called  the  Bay  of  Bombab,  which  is 
said  to  contain  good  anchoring-ground.  The  boundary- 
line  between  TripoU  and  £gypt  is  considered  to  be  east  of 
the  Bay  of  Bombah. 

The  coast-line  of  Tripoli  probably  exceeds  a  tliousand 
miles,  and  hardly  contains  three  or  four  harbours  in  which 
vessels  of  moderate  size  can  find  tolerable  shelter.  There 
is  perhaps  no  other  coast-line  on  the  globe  of  equal  extent 
which  is  so  little  favourable  to  intercourse  with  coontries 
by  sea. 

Surface  and  Soil. — ^We  are  very  imperfectly  acquainted 
with  the  interior  of  Tripoli.  The  western  districts,  or  those 
which  are  situated  west  of  the  Gulf  of  Sidra,  have  indeed 
been  traversed  by  several  British  travellers  in  their  at- 
tempts to  penetrate  into  the  central  countries  of  Northern 
Africa,  and  thus  the  country  has  become  known  at  least  in 
a  few  directions :  but  of  the  country  surrounding  the  guK 
nothing  is  known  except  the  districts  contiguous  to  the 
sesrshore ;  and  as  to  the  countries  east  of  the  Gulf  of  Sidra 
our  knowledge  extends  hardly  anywhere  farther  than 
about  20  miles  inland,  if  we  except  two  oases»  which  are 
situated  fai*  to  the  south,  in  the  Desert. 

Western  Region. — Two  ranges  of  mountains  traverse 
this  part  of  Tripoli  from  west-north-west  to  east-south- 
east, running  nearly  parailel  to  the  sea.  It  is  prolNible  that 
their  western  extremities  are  connected  with  the  Nofrisa 
range,  tlie  most  eastern  offset  of  Mount  Atlas.  [Atlas. 
vol.  iii.,  p.  32.]  The  northern  of  these  two  ranges 
is  called  the  Gbnrian,  Gharian,  or  W&hiyan  range,  and  is 
visible  from  the  sea,  being  only  from  15  to  20  miles  distant 
from  it.  The  southern  range  is  supposed  to  be  about  30 
miles  farther  to  the  south,  and  is  called  the  Sudah,  or 
Black  Mountains,  where  it  is  traversed  by  the  rottd  leading 
from  Tripoli  to  Fezzan,  the  only  part  where  it  has  been 
seen  by  travellers,  and  at  this  place  it  is  within  the  teiri- 
tories  of  Fezzan.  Within  the  boundary  of  Tripoli  it  has 
not  been  visited,  but  it  is  known  that  the  commercial  town 
of  Ghadamis  ia  situated  within  this  range,  and  rath«r  on 
its  southern  dechvity.  The  name  Black  Mountains  is  de* 
rived  from  the  colour,  as  nearly  the  whole  ef  the  range  is 
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covered  with  Java  and  basalt.  We  Are  better  acquainted 
with  the  Ghurian  Mountains,  which,  south  of  the  town  of 
Tripoli,  seem  to  have  a  considerable  elevation,  probably 
however  not  exceeding  4000  feet  above  the  sea-level.  In 
proceeding  farther  east  the  range  lowers  considerably,  and 
its  most  eastern  ofisets,  which  occur  about  five  or  six  miles 
south-west  of  the  town  of  Mesurata,  terminate  only  in  high 
hills.  Several  minor  ridges  branch  off  from  the  eastern 
portion  of  this  range  on  its  northern  side,  and  approach 
close  to  the  Mediterranean  between  Cape  Sciarra  and  the 
ruins  of  the  town  of  Lebda.  The  most  western  of  these 
minor  branches  is  called  the  Taiiioona  Mountains:  it 
hardly  attains  a  thousand  feet  above  the  sea. 

The  country  which  is  enclosed  on  the  east  by  the  Tar- 
hoona  Mountains  extends  southward  to  the  base  of  the 
Ghurian  range,  and  on  the  west  reaches  the  boundary  of 
Tunis :  it  is  a  low  and  level  plain,  about  60  miles  long  and 
16  miles  on  an  average  width.  It  is  by  nature  divided  into 
two  sections,  the  fertile  district  and  the  desert.  The  fertile 
district,  called  Mesheea,  occupies  only  about  ]5  miles 
along  tl)e  sea-coast,  and  the  greater  part  of  it  is  to  the  east 
of  the  town  of  Tripoli :  its  width  nowhere  exceeds  five 
miles.  Though  the  soil  is  light  and  contains  a,  great  por- 
tion of  sand,  and  is  destitute  of  riven  and  springs,  it  pos- 
sesses a  high  degree  of  fertility,  which,  by  means  of 
irrigation,  derived  exclusively  from  tanks  and  cisterns,  pro- 
duces rich  crops  of  wheat,  barley,  dhurra,  and  Indian  corn. 
The  whole  of  the  Mesheea  is  planted  with  palm-trees 
arranged  in  lon^  rows,  which  are  Kept  in  the  finest  order. 
Their  number  is  stated  to  exceed  ten  millions,  and  the 
annual  value  of  the  produce  of  each  tree  is  estimated  at  a 
Spanish  dollar.  The  plantations  of  olive-trees  are  also  ex- 
tensive, and  the  oil  is  considered  superior  to  the  best  oils  of 
Italy.  There  are  several  kinds  of  oranges,  of  which  the 
sweet  orange  is  reckoned  finer  than  that  of  China.  The 
pomegranates,  lemons,  limes,  fi^  and  Indian  figs  are 
highly  prized.  There  are  two  kinds  of  apricots,  several 
sorts  of  fine  plums,  and  some  very  high-navoured  sweet 
grapes  and  peaches.  Water-melons  are  particularly  excel- 
lent and  plentiful.  From  November  to  March  the  country 
is  refreshed  by  abundant  rains,  which  fill  the  numerous 
tanks  and  cisterns ;  and  in  this  season  the  thermometer 
descends  frequentiy  to  40°  and  even  to  the  fireezing-point 
in  the  night-time,  whilst  in  the  day  it  sometimes  rises  to  70^ 
and  even  higher.  In  the  remainder  of  the  year,  and 
especially  f^om  the  middle  of  May  to  September,  rain 
occurs  rarely,  and  sometimes  not  a  drop  fails  for  several 
months.  The  heat  is  then  so  intense,  that  even  the  hurdy 
Arab,  inured  to  the  climate,  at  ten  in  the  morning  retires 
from  his  work,  and  all  his  beasts  of  labour  are  put  under 
the  shade.  The  heat  abates  nothing  of  its  oppression  till  a 
sudden  cool  breeze  aiises  from  the  sea,  which  happens 
regularly  every  afternoon  during  these  intense  heats;  but 
the  air  brought  by  it  from  the  sea  is  so  damp  that  it  rusts 
all  sort  of  steel-work,  even  in  the  pocket,  and  wets  a 
person's  dress  entirely  through  in  a  few  minutes.  The 
Moors  then  retire  to  tne  tenraces  on  the  top  of  their  houses, 
where  they  sleep  for  hours.  In  this  season  of  the  year 
a  strong  land-wind  sometimes  blows  inceeiantly  for  several 
days.  Usually  it  lasts  only  for  three  or  four  days,  but 
sometimes,  though  not  frequentiy  it  continues  for  ten  or 
twelve  days*  As  it  blows  over  the  heated  sands  of  the 
desert,  which  lie  south  of  the  Mesheea,  the  heat  of  the 
atmosphere  is  increased  to  such  a  dejapree,  that  respiration 
is  rendered  difficult,  and  death  sometimes  occurs.  The  air 
is  at  the  same  time  filled  with  burning  sand,  which  darkens 
the  sky,  and  the  natives  wear  a  silk  handkerchief  tied  over 
the  face  when  they  walk  the  streets.  In  spite  of  tibis  dis- 
advantage the  climate  is  very  healthy ;  no  kind  of  disease 
except  ophthalmia  is  common,  and  many  people  are  said  to 
reach  the  age  of  110  and  130  years.  The  Mesheea  is  vei^ 
thickly  peopled,  so  that  the  population  of  this  district  is 
said  to  amount  to  300,000  individuals.  They  live  dispersed 
over  the  country  in  isolated  dwellings  or  in  villages. 

The  Mesheea  is  surrounded  on  all  sides,  except  the  sea, 
by  a  desert,  whose  surface  consists  of  loose  sand.  This 
long  sandy  tract  begins  on  the  east  on  the  banks  of  a 
small  river  called  Wwiy'm  Seyd,  and  thence  stretches  west- 
ward to  the  Ghurian  Mountains,  occupying  nearly  the 
whole  of  the  space  between  the  mountains  and  the  sea 
west  of  the  town  of  Tripoli.  Its  western  portion  has  no  springs 
nor  running  water.  Where  it  bofdeis  on  the  Mesheea, 
and  at  the  distance  of  several  miles  firom  it,  the  sand  rises 


in  irregular  hills,  and  is  totally  barren.  But  in  approach- 
ing the  mountains  small  spots  covered  with  shraus  and 
grass  occur,  which  afford  pasture  to  the  flocks  of  the  Be- 
duins,  and  near  the  base  of  the  mountains  the  pasture- 
grounds  are  neai'ly  contiguous  to  one  another,  and  fre- 
quently interspersed  with  coin-fields.  The  eastern  districts 
of  the  Desert,  or  those  near  the  Tarhoona  range,  are  also 
covered  with  high  sand-hills,  which  reach  to  the  base  of 
the  mountains,  but  thev  are  traversed  by  two  small  peren- 
nial streams,  called  Wady  Ramleh  and  Wady'm  Seyd, 
which  run  in  rather  narrow  valleys,  considerably  depressed 
below  the  general  level  of  the  Desert.  These  valleys  are 
covered  with  bushes,  and  between  them  com*fields  often 
occur.    Barley  and  dhurra  are  cultivated. 

The  Ghurian  Mountains,  south  of  Tripoli,  occupy  a  tract 
12  or  15  miles  in  width.  The  northern  declivity  appears 
to  be  very  irregular,  several  hills  of  basalt  being  dispersed 
over  their  base.  The  mountains  rise  with  a  rather  steep 
ascent,  but  on  the  top  they  spread  out  in  plains  of  moderate 
extent,  which  are  divided  from  one  another  by  hills,  many 
of  which  have  a  conical  form.  The  plains  are  in  a  high 
state  of  cultivation.  They  are  covered  with  com  and 
saffron  fields,  interspersed  with  olive-trees>  but  the  elevated 
situation  prevents  the  cultivation  of  the  palms.  The 
sides  of  the  hills,  which  are  too  steep  for  the  growth  of 
com,  are  planted  with  almonds,  figs,  apples,  oUves,  and 
vines*  A  considerable  portion  of  this  tract  however  is  used 
as  pasture-grounds.  The  inhabitants  of  the  Ghurian  Moun- 
tains Jive  mostly  underground,  in  caves  which  have  been 
dug  for  the  purpose. 

Farther  to  the  east,  and  where  the  Tarhoona  Mountains 
branch  off,  the  mountain-region  sinks  much  lower  and 
assumes  a  different  character.  It  is  a  table-land  about  90 
miles  in  width,  which  runs  towards  Cape  Mesurata,  and 
only  on  its  edges  assumes  the  aspect  of  high  hills  or  moun- 
tains, especially  towards  the  desert  which  lies  north  of  it. 
The  greatest  part  of  the  surface  of  this  table-land  is  a  plain, 
nearly  level,  whose  soil  is  very  stony,  or  covered  with  gravel, 
and  completely  baxren.  But  in  the  vicinity  of  the  higher 
grounds  which  enclose  it  on  the  north,  it  is  furrowed  by 
depressions,  or  wadies,  which  are  partiy  cultivated,  and  yield 
good  crops  of  com,  and  the  level  grounds  separating  tiiem 
are  covered  with  fine  grass  for  sheep  and  camels. 

The  eastern  portion  of  this  table-land,  in  approaching 
the  Gulf  of  Sidi-a,  splits  into  several  short  ranges  of  hills, 
which  fill  up  the  space  between  Cape  Sciarra  and  the  town 
of  Mesurata,  and  in  many  places  come  close  up  to  the  sea. 
Thus  a  hilly  tract  is  formed,  which  extends  about  60  miles 
from  west  to  east,  along  the  seashore,  and  from  6  to  6 
miles  inland,  where  it  terminates  on  the  plain  of  the  table- 
land. This  tract  is  the  best-watered  district  in  Tripoli,  as 
seyeral  small  streams  which  descend  from  the  table-land 
run  through  its  valleys,  and  reach  the  sea  after  a  course 
of  6  to  8  miles,  but  there  is  always  water  in  them.  Hie 
western  district  consists  of  a  succession  of  hill  and  dale. 
They  possess  a  considerable  degree  of  fertility,  and  produce 
wheat,  barley,  and  dhurra.  In  the  eastern  districts  the 
hills  are  separated  from  the  sea  by  a  level  plain  about  two 
miles  wide,  which  in  two  places  is  interrupted  by  ranges 
of  low  hills,  so  as  to  be  divided  into  three  plains  of  mode- 
rate extent,  which  are  knovm  as  the  plains  of  Lebda,  Zeli- 
ten,  and  Mesurata.  The  hills  south  of  them  are  mostly 
pasture-grounds,  between  which  some  corn-fields  are  found ; 
but  the  plains  themselves,  which  slope  gentiy  towards  the 
sea,  are  well  cultivated.  Thick  groves  of  olives  and  date- 
trees  rise  above  the  numerous  yillages,  which  are  scattered 
over  their  surface,  and  the  intermediate  spaces  are  either 
covered  with  the  most  luxuriant  turf  or  rich  with  abundant 
crops  of  grain.  The  plains  of  Lebda  and  Mesurata 
especially  are  distinguished  by  their  rich  crops  of  com, 
and  large  quantities  of  it  are  sold  to  the  wandering  tribes 
living  east  of  them  or  exported  by  sea.  The  cultivated 
grounds  in  the  plain  of  Mesurata  extend  aIong[  the  shores 
of  the  Gulf  of  e^dra  as  far  as  Bushaifa.  A  ndge  of  low 
sand-hills  separates  the  plains  from  the  sea. 

The  country  south  of  the  table-land,  extending  to  the 
Sudah  Mountains,  contains  a  much  smaller  portion  of  cul- 
tivated ground  than  that  north  of  it.  The  greater  part  of 
it  is  a  complete  desert.  According  to  the  scanty  informa- 
tion which  we  are  able  to  collect  fW>m  the  works  of  the 
few  travellers  who  have  traversed  this  tract,  it  appears  that 
its  surface  presents  a  succession  of  several  wide  depressions, 
mnning  from  west  to  east,  and  terminating  on  the  east  in 
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the  Jow  grounds  which  extend  along  the  western  shores  of 
the  Gulf  of  Sidra.  From  each  of  these  wide  valleys  smaller 
valleys  branch  off,  and  penetrate  a  few  ihiles  into  the 
higher  grounds,  which  enclose  them.  These  higher 
grounds  are  many  miles  wide,  and  rise  rather  steep  above 
the  valley  to  an  elevation  of  400  to  500  feet.  A  large  por- 
tion of  them  is  probably  1000  feet  above  the  sea-level. 
Their  surface  is  neither  level  nor  yet  hilly.  It  presents 
everywhere  a  useless  waste,  though  it  greatly  varies  in 
aspect.  At  some  places  it  is  w'hat  the  natives  call  a 
sandr,  or  a  level  plain  consisting  of  loose  sand,  without 
either  stones,  rocKs,  water,  or  vegetation.  Other  tracts, 
called  $ereer^  are  gpravelly  plains  from  which  the  sand  has 
been  swept  by  the  winds.  The  gravel  is  generally  small ; 
in  some  instances  rounded  as  pebbles  on  tne  sea-beach,  in 
others  sharp  and  pointed  as  if  recently  broken ;  and  a  third 
kind,  which  sometimes  covers  spaces  of  many  miles  in  ex- 
tent, is  mostly  composed  of  small  stones  which  have  a 
shining  exterior.  In  the  sereers  alone  sand-hills  are 
found.  A  third  kind  of  desert  is  called  warr :  it  presents 
a  rough  plain  covered  with  large  detached  stones  lying  in 
confusion,  and  very  difficult  to  pass  over,  as  its  surface  is 
much  broken  and  interspersed  with  numerous  rocks  and 
small  hillocks.  A  few  spots  in  these  deserts  are  covered 
with  bushes.  The  few  wells  which  are  found  on  these 
deserts  are  generally  above  100  or  even  200  feet  deep,  and 

Set  their  water  is  bitter  and  brackish.  The  habitable  por- 
Lon  of  this  region  is  limited  to  the  depressions  above  men- 
tioned, where  several  villages  are  found  close  together, 
whilst  all  the  other  parts  are  uninhabited.  But  even  in 
those  districts  which  are  far  from  the  villages  a  few  fields 
are  cultivated  and  produce  barley  and  dhurra.  The  in- 
habitants of  the  villages  cultivate  them,  but  do  not  ven- 
ture to  form  agricultural  settlements  on  them  for  fear  of 
the  wandering  mbcs  of  the  adjacent  desert.  These  valleys 
have  generally  a  watercourse  in  the  middle,  in  which 
however  water  is  found  only  for  a  few  weeks  in  the  year,  as 
the  rains  south  of  the  Ghurian  Mountains  and  the  table-land 
are  far  from  being  so  abundant  as  north  of  them.  The 
greater  part  of  the  depressions  is  overgrown  with  shrubs, 
and  supply  only  pasture  for  camels,  sheep,  and  ^oats. 
The  most  fertile  of  them  is  that  of  Benioleed,  which  is 
situated  on  the  south  of  the  table-land  south  of  the  Tar- 
hoora  Mountains.  The  toarr  which  borders  on  the  south 
of  the  valley  of  Benioleed  is  covered  with  lava  and  colum- 
nar greenstone,  and  is  of  great  extent. 

Cmntry  on  the  West  and  South  of  the  Gulf  qf  Sidra,-^ 
The  region  just  noticed  does  not  reach  the  western  shores 
of  the  Gulf  of  Sidra,  being  separated  from  it  by  a  tract  of 
very  low  country,  or  rather  by  a  marsh.  This  marsh  begins 
at  Bushaifa,  about  4  miles  south-east  of  Mesurata,  and  ex- 
tends along  the  sea-shore  as  far  asGiraf,  a  distance  exceed- 
ing 100  mues.  It  reaches  however  the  beach  only  in  two 
places,  being  separated  from  it  by  a  narrow  tract  of  more 
elevated  grouna,  which  consists  of  small  but  irregular 
heaps  of  sand,  with  occasionally  a  little  vegetation  on  it. 
The  marsh  is  widest  in  its  most  northern  part,  between 
Mesurata  and  Sooleb,  which  are  40  miles  from  one  another, 
in  these  parts  it  is  from  nine  and  ten  to  fifteen  miles 
wide.  In  approaching  Sooleb  it  contracts  to  two  or  three 
miles,  but  widens  again  farther  south  to  four  and  five 
miles.  At  the  end  of  the  rainy  season,  in  March,  nearly 
the  whole  surface  of  this  marsh  is  covered  with  water. 
At  the  end  of  the  dry  season  by  far  the  greater  part  of  it  is 
dry,  but  interspersed  with  numerous  pools  of  water.  Many 
of  these  pools  are  some  miles  in  extent.  The  surface  of 
the  marsh  consists  of  alternate  layers  of  incrustations  of 
salt  and  of  an  alluvial  deposit,  ana  is  entirely  destitute  of 
Vegetation.  In  some  parts  smiall  shells  cover  the  surface, 
which  renders  it  probable  that  the  sea  at  times  inundates 
the  marsh.  In  the  most  level  part  of  the  marsh  many 
places  occur  in  which  a  solid  crust,  sometimes  not  more 
than  two  inches  or  an  inch  and  a  half  in  thickness,  covers 
Jeep  hollows,  the  lowest  parts  of  which  contain  bitter  and 
.stinking  water  several  feet  deep.  This  circumstance  ren- 
ders the  traversing  of  the  mareh  very  dangerous.  In  this 
extensive  tract  of  country  the  habitable  ground  is  limited 
to  two  or  three  low  hills,  which  rise  within  the  marsh,  and 
on  wliich  date-groves  are  met  with,  and  to  three  or  four 
places  where  the  narrow  tract  along  the  sea  is  somewhat 
wider,  and  consists  of  high  ground  covered  with  grass  and 
bushes,  which  affoi'd  pasture  to  sheep  and  camels.  Tills  is 
the  worst  part  of  Tripoli  bordering  on  the  sea.  Delia  Cella 


speaking  of  it,  says,  *  The  country  contiguous  to  this  part 
of  the  Gulf  of  Sidra  is  flat  and  very  little  raised  above  the 
level  of  the  sea,  and  though  the  shores  are  lined  with  sand- 
hills, they  are  for  the  most  part  shifting  and  frequently 
dispersed  by  hurricanes.  In  winter  the  waters  of  the  sea 
are  forcibly  driven  upon  the  African  coast,  and  currents 
runninff  from  north  to  south  greatly  increase  the  water  in 
the  Gmf.  I  am  disposed  to  think  that  under  these  cir- 
cumstances the  sea,  breaking  down  the  sandy  ramparts  upon 
the  beach,  spreads  itself  over  the  adjacent  plains,  and  inun- 
dates ft  considerable  tract  of  the  country.  Thence  it  hap- 
pens, that  the  large  pools  of  salt-water,  although  disunited 
m  summer,  form  in  winter  one  large  and  spacious  lake, 
communicating  with  the  sea  as  long  as  particular  causes 
keep  up  its  level  to  a  certain  height.  When  these  causes 
cease,  the  conununication  terminates,  and  the  return  of 
heat  promoting  evaporation,  the  lake  dwindles  into  diffe- 
rent pools,  and  the  spots  which  the  water  had  occupied 
remain  marshy.  But  when  their  edges  become  quite  dr>', 
abundant  deposits  of  marine  salt  are  formed  upon  them. 
The  stratum  of  sand  which  covers  these  deposits  is  no  ob- 
stacle to  this  process ;  for  the  whole  of  the  soil  is  sandy, 
and  the  porous  qualities  of  these  sands  powerfully  pro- 
mote the  evaporation  of  the  salt-water  beneath  them.' 

Though  the  Gulf  of  Sidra  is  enclosed  by  countries  en- 
tirely barren  and  sandy,  the  tract  which  is  found  farther 
east,  and  which  extends  from  Giraf  (IG""  30'  £.  long.)  to 
Hudia  (18^  30'  £.  long.),  a  distance  of  more  than  a  hundred 
miles,  has  a  different  character.  Its  surface  in  general  is 
undulating,  in  a  few  places  even  rising  into  hills.  The 
hills  are  mostly  covered  with  shrubs  and  grass,  affording 
good  pasture-ground  for  camels,  sheep,  and  goats.  In 
some  of  the  lower  tracts  are  fields  on  which  the  Beduins, 
the  inhabitants  of  this  coast,  cultivate  barley  and  dhurra. 
But  there  are  no  trees  in  all  the  tracts  surrounding  the 
Gulf  of  Sidra.  In  a  few  places  there  are  lagoons  near 
the  seai  but  they  are  not  of  ^eat  extent,  and  the  only 
marshes  which  are  met  with  in  this  country  are  on  the 
banks  of  these  lagoons. 

The  country  occupying  the  bottom  of  tha  Gulf  is  of  a 
much  worse  description.  It  extends  from- Hudia  to  Braiga 
(19''  40'  £.  long.),  a  distance  of  more  than  60  miles.  The 
shores  of  the  sea  are  lined  with  low  sand-hills,  which  have 
been  accumulated  by  the  northern  wind  from  the  sand 
thrown  up  by  the  sea.  Behind  them,  marshes  frequently 
occur,  or  the  ground  is  a  rough  stony  plain,  nearly  without 
vegetation,  in  a  few  spots  only  bushes  and  grass  are  met 
wiOi,  and  in  these  parts  a  few  families  of  Beduins  wander 
about  with  a  small  number  of  camels,  sheep,  and  goats. 
Delia  Cella  asserts  that  in  this  part  the  Great  Desert,  or  the 
Sah&ra,  extends  to  the  shores  of  the  sea,  as  according  to  Ids 
observation  no  hills  appear  to  lie  between  the  sand-hills 
and  the  desert.  But  Captain  Beechey  found  that  at  a  little 
distance  from  the  shore  a  continuous  ridge  of  hills  extends, 
which  rise  to  an  elevation  of  between  400  and  500  feet 
above  the  sea-level,  and  are  not  composed  of  sand,  but  of 
more  solid  material.  The  nature  of  the  country  south  of 
these  hills  is  not  known. 

Respecting  the  climate  of  this  region,  it  is  observed  tliat 
in  winter  the  atmosphere  after  sunset  is  always  veiy  chilly, 
and  that  there  is  usually  a  heavv  deposit  of  dew.  In  sum- 
mer however  the  weather  is  said  to  be  excessively  sultry. 

Country  east  of  the  Gulf  of  Stdra.— -This  part,  of  Tripoh 
is  commonly  called  Barca  [Barcaj],  and  was  known  to  the 
antients  under  the  name  of  Cyrenaica.  It  comprehends  the 
country  which,  between  SO""  and  23^"  £.  long.,  projects  into 
the  Mediterranean  nearly  in  the  form  of  a  semicircle,  and 
the  countries  lyin^  south  of  it  as  far  as  about  29°  N.  lat.  It 
is  supposed  that  the  greater  portion  of  it  is  mountainous, 
which  is  very  probable,  if  the  mountains  which  Home- 
mann  had  on  his  right  in  passing  from  Siwah  to  Augila 
constitute  the  southern  edge  of  the  region.  In  this  case 
the  mountain  region  would  extend  over  three  decrees  and 
a  half  from  south  to  north,  or  about  250  miles,  its  extent 
from  west  to  east  is  nearly  the  same,  as  the  western  border 
lies  near  20°,  and  its  eastern  near  25''  £.  long.  The  western 
border  approaches  20^  £.  long,  within  about  15  miles,  and 
the  ea^ern  is  connected  with  the  mountains  which  sur- 
round the  oasis  of  Siwah.  On  the  north  it  comes  close  up 
to  the  sea,  between  21°  and  25°  £.  long. ;  on  the  west  it  is 
separated  from  the  shores  of  the  Gulf  of  Sidra  bv  a  low 
plain.  This  plain,  which  is  called  the  Plain  of  Bengali 
from  the  town  of  that  name,  extends  along  the  eastern 
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shores  of  the  Gulf  of  Sidra,  from  Braiffa  to  Ptolemeta,  a 
distance  of  about  180  miles  in  a  straight  line.  Its  width 
varies  gneatly.  It  is  not  known  south  of  31°  N.  lat. ;  but 
in  that  parallel  it  seems  to  be  more  than  20  miles  across. 
Farther  north  the  mountain  region  approaches  near  the 
sea,  and  it  grows  narrower.  At  Bengazi  it  is  15  miles,  at 
Teuchera  5  miles,  and  at  Ptolemeta  one  mile  and  a  half 
wide.  At  a  moderate  distance  from  the  last-mentioned 
place  it  terminates,  as  the  mountain  region  in  this  part 
comes  close  to  the  sea.  The  surface  of  this  plain  in  its 
southern  districts  is  very  uneven,  as  there  appear  extensive 
ledges  of  rocks  rising  to  some  elevation  above  the  general 
level,  and  in  other  places,  especially  near  the  shores,  the 
country  is  covered  with  sand-hills  and  swampy  tracts. 
Agriculture  is  here  limited  to  a  few  plains  of  moderate 
extent,  where  dhurra  and  barley  are  grown ;  but  nearly 
the  whole  of  the  country  is  fit  for  pasture-ground,  and  the 
flocks  of  sheep,  ^oats,  and  camels  are  large ;  cattle  are 
only  found  in  smdl  numbers.  North  of  Carcora  (31°  30' 
N.  lat.)  the  soil  is  of  better  quality,  and  a  large  portion  of 
the  plain  is  under  cultivation.  A  great  part  of  the  country, 
from  Ghimenes  to  Bengazi,  is  encumbered  by  blocks  of 
stone  placed  upright  in  long  lines,  which  are  crossed  at 
right  angles  by  others,  so  as  to  form  a  complete  lab}rrinth 
of  enclosures.  This  peculiarilr  appears  to  be  occasioned 
by  the  nature  of  the  soil,  which,  although  rich  and  excel- 
lent, is  covered  with  a  layer  of  stone  of  various  thickness, 
which  it  is  necessary  to  break  up  and  remove  in  order  to 
cultivate  the  soil  beneath  it.  The  surface  of  this  country 
is  much  more  regular,  sloping  gently  from  the  mountains 
which  extend  east  of  it  to  the  sea,  and  being  only  in  a  few 
places  interspersed  with  hilly  tracts  of  small  extent.  The 
plain  however  is  furrowed  by  numerous  ravines  consider- 
ably depressed  below  its  general  surface,  which  traverse  it 
in  the  oirection  from  the  mountains  to  the  sea,  and  in  the 
rainy  season  carry  down  a  great  volume  of  water,  but  in 
summer  they  are  dry,  and  it  does  not  appear  that  there  is 
in  any  part  of  the  plain  a  perennial  stream.  The  plain, 
where  it  is  not  cultivated,  is  thickly  covered  with  wood 
and  shrubs,  and  supplies  good  pasture.  The  sides  of  the 
mountains  and  the  ravines  are  likewise  overgrown  with 
wood,  and  exhibit  a  luxuriant  vegetation.  Wheat  and 
barley  are  extensiveljr  cultivated  and  are  articles  of  export. 
The  soil  of  the  plain  is  a  mixture  of  rock  and  very  fertile 
earth,  without  any  sand,  and  is  capable  of  a  high  degree  of 
productiveness.  Along  the  sea  there  is  a  sandy  tract 
which  extends  about  half  a  mile  inland,  but  with  little 
labour  it  gives  an  abundant  produce.  The  first  care  of 
the  cultivator,  says  Beechey,  is  to  turn  up  the  sand  and 
spread  layers  of  faggots  underneath;  the  sand  is  then 
replaced,  and  over  it  is  sometimes  spread  a  mixture  of 
sand  and  manure.  Upon  this  the  seed  is  sown,  and  care  is 
taken  to  keep  the  land  irrigated  by  means  of  numerous 
wells  of  a  foot  only  in  depth.  Thus  the  sand  is  soon  ren- 
dered so  productive,  that  the  Arabs  prefer  cultivating  it,  to 
the  trouble  of  clearing  the  rich  soil  oeyond  it.  A  portion 
of  this  sandy  tract  is  used  for  plantations,  of  which  those 
of  palm-trees  are  very  extensive.  There  are  also  grown 
melons  and  pumpkins,  egg-plants,  cucumbers,  tomatas,  red 
and  green  pepper,  and  some  other  plants. 

In  this  plain  the  rainy  season  commences  towards  the 
middle  of  January,  and  continues  with  little  interruption 
to  the  beginning  of  March.  The  rains  are  extremely  heavy, 
and  the  streets  of  the  town  of  Bengazi  during  part  of  the 
time  are  literally  converted  into  rivers.  The  rain  is  accom- 
panied with  constant  gales  of  wind  from  the  north-east  and 
north-west.  Showers  are  frequent  in  the  months  preceding 
and  following  the  rainy  season,  but  during  the  summer 
months  they  are  very  rare ;  and  as  the  heat  is  intense,  the 
bright  green  which  the  country  exhibits  after  the  rains  is 
changed  into  a  dusky  brown  when  the  summer  draws  to  a 
close. 

The  mountain  region  of  Barca  has  only  lately  been 
visited  by  some  European  travellers.  The  information 
thus  obtained  appears  to  support  the  opinion  that  this  ex- 
tensive tract  is  an  elevated  table-land,  with  a  surface  gene- 
rally hilly.  Delia  Cella asserts  that  its  general  level  maybe 
estimated  at  about  1500  feet  above  the  sea-level.  Beechey 
says  that  two  ranges  of  mountains  are  seen  from  the  sea, 
between  Cape  Kas  Sem  and  Has  HilM,  of  which  the 
northern,  or  that  nearest  the  sea,  according  to  a  trigono- 
metrical measurement,  is  1055  feet,  and  the  southern  1992 
feet  above  the  sea. 


As  to  its  productive  powers  the  region  may  be  divided 
into  two  sections,  the  dividing-line  between  which  perhaps 
lies  a  short  distance  east  of  the  plain  of  Ghrenna,  or  the 
antient  Gyrene.  The  western  districts  are  covered  with  hills 
of  tolerably  steep  ascent,  which  are  separated  from  one 
another  by  depressions,  and  occasionally  a  level  tract.'  These 
depressions,  as  well  as  most  of  the  hills,  are  overgrown  with 
thickets  of  pine,  cedar,  laurel,  laurestinus,  carob,  C3rpress, 
myrtle,  box,  arbutus,  and  various  other  kinds  of  trees  and 
shrubs.  In  some  places  pines  of  considerable  size  occur. 
A  portion  of  the  valleys  and  plains  is  under  cultivation, 
and  produces  plentiful  crops  of  barley.  The  pastures  of 
these  tracts  are  superior  to  those  of  any  other  part  of  Tri- 
poli, and  the  nunaber  of  black  cattle  are  more  numerous. 
The  larger  number  of  those  which  are  exported  from  Ben- 
gazi to  Malta  and  other  parts  of  the  Mediterranean  come 
from  these  districts.  The  vegetation  is  exceedingly  luxu- 
riant. 

The  ruins  of  the  town  of  Gyrene  are  on  the  edge  of  a 
range  of  hills  about  800  feet  in  height,  descending  in  ter- 
races which  are  terminated  by  the  level  ^ound  that  forms 
the  summit  of  the  second  range  beneath  it.     [Gyrene.] 

East  of  the  elevated  plain  of  Ghrenna  the  nature  of  the 
mountain  region  changes.  The  country  becomes  stony 
and  the  soil  arid.  The  vegetation  is  less  vigorous,  and 
diminishes  gradually  as  we  proceed  eastward.  Th^  trees 
decrease  in  size,,  and  are  soon  replaced  by  bushes,  which 
first  cover  the  slopes  ot  the  hills ;  but  gradually  these  bushes 
and  shrubs  are  interspersed  with  large  tracts  of  stony 
ground  almost  entirely  destitute  of  vegetation..  At  last 
only  cypress  bushes  are  met  with  on  the  sides  of  the  hills, 
with  some  juniper  and  myrtle.  The  gi'ound  in  these  parts 
is  extremely  broken,  and  the  numerous  hills  rise  with  very 
steep  declivities.  This  circumstance  renders  this  part  of 
Barca  less  fit  for  pasture,  and  as  agriculture  is  limited  to 
a  very  few  spots  of  small  extent,  this  district  is  much  less 
populous  than  those  farther  west ;  it  is  however  travereed 
by  the  largest  body  of  water  found  in  Tiipoli,  the  Wady 
Elthroon,  which  flows  from  an  immense  fissure  in  the 
mountains  between  Ras  El  Hil^  and  Gape  Bujebara,  and 
brings  a  considerable  volume  of  water  down.  Nearly 
everywhere  the  mountains  run  up  close  to  the  sea,  and  the 
narrow  beach  along  their  base  is  almost  blocked  up  by 
immense  fragments  of  rocks,  which  have  fallen  down  from 
the  adjacent  neights.  There  occurs  however  a  plain,  se- 
veral miles  in  length,  m  which  the  town  of  Dema  is  buill. 
This  plain  is  narrow,  being  enclosed  on  the  south  by  a 
range  of  very  steep  and  barren  mountains,  which  are  from 
a  mile  to  a  mile  and  a  half  fi-om  the  sea :  it  is  of  great 
fertility,  though  only  a  small  portion  of  it  is  cultivated  and 
planted  with  trees.  If  we  may  draw  a  conclusion  from  its 
productions,  the  climate  must  be  hotter  than  any  other  pai-t 
of  Barca,  as  here  alone  plantains  (Musa  paradisaica)  are 
cultivated  with  success.  There  are  also  extensive  planta- 
tions of  date-palms,  vines,  pomegranate  and  olive  trees ; 
oranges,  lemons,  fijjs,  apricots,  and  other  fruits  are  also 
abundant.  A  considerable  portion  of  the  country  near  the 
town  is  cultivated  with  wheat  and  barley,  and  irrigation  is 
well  understood.  Beechey  thinks  that  Derna  has  in  most 
respects  a  decided  advantage  over  every  other  town  in 
Tiipoli.  A  great  quantity  of  honey  is  collected  on  the 
rocky  mountains  south  of  tne  plain. 

The  interior  of  the  mountain  region,  as  already  ob- 
served, is  not  known.  It  is  uncertain  if  it  extends  to  pie 
mountain-range  which  was  seen  by  Hornemann  in  passing 
from  Gairo  to  Fezzan ;  or  if,  as  it  is  represented  on  tne  map 
of  Pacho,  it  is  separated  from  it  by  a  wide  and  sterile  de- 
pression. The  authority  of  the  basha  of  Tripoli  however 
extends  much  farther  south,  as  the  oasis  of  Augila  is 
within  the  country  governed  by  him  or  his  deputies.  The 
mountain-range  which  lies  to  the  north  of  this  oasis  runs 
in  an  unbroken  line  east  and  west.  It  rises  from  the  level 
ground  at  its  base  abruptly,  and  consists  of  bare  rocks 
Without  the  least  covering  of  soil.  Pacho  discovered,  three 
days*  journey  west  of  Augila,  an  extensive  depression, 
which  apparently  had  formerly  been  covered  with  water 
and  formed  a  lake.  Respecting  the  oases  which  are  found 
south  of  the  mountain-range  we  shall  only  observe  that 
that  of  Augila  [Vol.  iii.,  p.  83]  consists,  according  to 
Pacho,  of  three  oases,  Augila,  lalloo,  and  Leshkerreh,  of 
which  the  two  last  mentioned  are  a  short  distance  to  the 
east  and  north-east  of  Augila  itself.  All  three,  taken 
together,  contain  a  population  of  from  9000  to  10,000  in- 
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diTidualK.  They  are  only  forests  of  palm-trees,  nuTOunded 
by  aQ  immense  plain  of  red  sand.  The  wells  are  more  than 
twenty  feet  deep,  and  the  water  brackish.  Dhurra  and 
barley  and  a  little  wheat  are  cultivated,  but  proTisions, 
consisting  of  corn,  butter,  and  cattle,  are  imported  from 
Bengazi.  The  exports  consist  especially  of  dates  and 
ostrich  feathers.  Ostriches  are  numerous  m  the  adjacent 
desert.  Three  smaller  oases  occur  between  Augila  and  the 
southern  extremity  of  the  Gulf  of  Sidra,  nearly  equaDy 
distant  from  these  places.  The  most  western  and  largest 
is  called  Maradeh.  They  are  forests  of  palm-trees,  sur- 
rounded by  hills  of  shifting  sand.  As  they  are  too  small  to 
afford  sustenance  to  a  population  sufficiently  numerous  to 
resist  the  attacks  of  the  nomadic  tribes  of  the  desert,  these 
oases  are  uninhabited,  but  some  families  living  in  the 
plain  of  Bengazi  resort  annually  to  them  to  gather  the  dates. 

From  the  routes  collected  oy  Captain  Lyon,  it  appears 
that  a  considerable  oasis,  called  Puggha,  is  situated  south 
of  the  most  southern  part  of  the  Gulf  of  Sidra.  It  seems 
to  be  situated  in  the  basalt  mountains  called  Harutsh, 
which  extend  westward  to  the  very  boundary-line  of 
Fezzan.     [Fezzan,  vol.  x.,  p.  263.] 

Productions.— Besides  the  different  articles  of  agncul- 
tural  produce  before  mentioned,  a  few  plants  require  men- 
tion. In  the  wadys  of  the  desert  grow  some  bushes  bear- 
ing small  black  berries  of  a  very  sweet  and  agreeable 
taste.  The  leaves  of  a  small  bush  in  the  desert  are  boiled 
and  eaten ;  their  flavour  is  not  unpleasant.  In  some  parts 
a  kind  of  sedge  (Cyperus  esculentus,  L.)  is  found,  vfhose 
roots  are  eaten  ;  in  others  a  kind  of  wild  artichoke  is  met 
with.  Prickly-pears  and  aloes  are  abundant  in  several 
places  which  are  cultivated.  The  wild  trees  and  bushes 
are  only  used  to  make  charcoal.  Where  charcoal  is  not  to 
be  had,  camel's  dung  is  used  as  f\iel. 

Cattle  are  not  numerous  in  Tripoli,  except  in  Barca, 
where  g^eat  numbers  are  found  on  the  table-land,  whence 
they  are  sent  to  Bengazi  to  be  shipped  for  Malta  and  other 
places.  The  domestic  animals  are  horses,  cameln,  sheep, 
goats,  dogs,  and  poultry.  The  horses  are  of  a  fine  breed, 
but  they  do  not  acquire  a  handsome  appearance  for  want 
of  good  food,  except  in  the  town  of  Tripoli,  where  they 
are  treated  with  more  care.  Camels  are  the  only  animals 
used  as  beasts  of  burden.  The  common  dogs  of  the 
country  are  white,  and  resemble  wolves  in  form :  thev  are 
flerce,  and  defend  the  herds  against  the  attacks  of  the 
hyaenas  and  jackals.  The  most  common  wild  animals  of 
prey  are  wolves,  foxes,  hyaenas,  and  jackals.  There  are 
antelopes,  gazelles,  the  jerboa  dipus,  hares,  rabbits,  hedge- 
hogs, and  a  small  animal,  resembling  the  guinea-pig  in 
form,  called  gundy. 

Ostriches  are  only  found  in  the  deserts,  especially  south 
of  the  mountain  region  of  Barca.  The  other  wild  birds  are 
bustards,  cranes,  plovers,  quails,  ducks,  snipes,  curlews, 
pigeons,  and  partridges.  On  some  lakes  near  the  shores  of 
the  Gulf  of  Sidra  flanungoes  are  Irequent.  Swarms  of  locusts 
frequently  proceed  from  the  deserts  to  the  cultivated 
ground,  and  are  not  unwelcome  to  some  of  the  inhabitants. 
The  proprietors  of  the  fields  generally  succeed  in  frighten- 
ing tnem  away,  and  then  they  fall  into  the  hands  of  the 
poor,  who  eat  them  roasted  or  salt  them.  Salted  locusts 
appear  to  be  a  considerable  article  of  inland  trade.  Bees 
abound  in  the  hilly  and  mountainous  tracts  of  the  country, 
and  honey  is  an  important  article  of  inland  trade.  Small 
quantities  of  honey  are  exported. 

Metals  do  not  appear  to  be  found.  Salt  is  found  in 
many  parts  of  the  desert  and  on  the  shores  of  the  Gulf  of 
Sidra,  out  it  is  not  collected  as  an  article  of  trade.  About 
50  miles  west  of  the  town  of  Tripoli,  at  a  place  called 
Zoara,  rock-salt  is  found,  and  is  worked.  There  is  sulphur 
at  a  place  called  Kebrit,  about  two  days'  journey  from 
Braiga,  to  which  place  the  produce  is  brought  to  be  ex- 
ported. An  earth  impregnated  with  sulphur  is  found  at 
several  places  not  far  from  the  shores  of  tne  Gulf  of  Sidra, 
and  is  sent  thence  to  Egypt  and  Tripoli,  where  it  is  used 
as  a  remedy  for  the  diseases  of  camels. 

Population  and  Inhabitants. — ^Geographers  have  com- 
monly estimated  the  population  of  Tripoli  at  one  million 
of  individuals;  but  this  estimate  is  certainly  below  the 
truth,  and  was  made  when  a  great  part  of  the  country  was 
unknown :  it  is  more  probable  that  the  population  is  not 
less  than  two  millions. 

The  population  in  the  country  consists  of  Arabs  and 
Jews;  in  the  towns,  mostly  of  Moors  and  Jews :  there  is  a 


small  number  of  Turks,  Mamelukes,  Christians,  and  Arabs. 
Black  slaves  are  numerous  in  the  towns. 

The  Arabs  of  Tripoli,  who  compose  the  bulk  of  the 
people,  are  of  the  same  stock  as  the  Beduins  of  Arabia, 
as  IS  proved  by  their  language,  which,  in  some  parts,  is 
not  much  different  from  the  Arabic,  though  in  others  it  is 
intermixed  with  a  great  number  of  words  derived  from 
other  languages.  They  are,  generally  speaking,  tall, 
straight,  and  well  formed,  and  inclined,  from  their  manner 
of  living,  to  be  thin  and  muscular.  Their  countenances 
are  expresuve  and  handsome,  their  form  of  face  oval,  and 
their  noses  aquiline :  the  noses  of  the  females  are  usually 
strught  and  well  formed ;  their  eyes  are  black  and  large, 
their  lips  small,  and  their  teeth  extremely  white.  Although 
natuiBlly  white,  their  complexion  becomes  dark  from  ex- 
posure to  the  sun  and  {torn  being  not  very  particular  in 
their  ablutions.  They  are  active,  capable  of  undergoing 
great  fatigue  and  abstinence  from  food,  lively  in  their 
manners,  daring,  and  possessed  of  great  cunning ;  though 
generous,  they  are  great  beggars,  revengel\il,  and  unfor- 
giving. When  young,  the  females  are  exceedingly  pretty ; 
but  the  old  women  are  very  ugly.  The  old  women  Mzzle 
their  hair  oyer  the  forehead,  so  as  to  make  it  project  to 
some  distance :  and  they  dye  it  of  dull-red  with  the  leaves 
of  a  plant  called  henna,  which  gives  it  the  appearance  of 
red  wool.  All  the  femsJes  have  a  practice  of  tattooing 
their  cluns,  the  tips  of  their  noses,  and  between  the  eye- 
brows. Both  sexes  blacken  their  eyelids  with  kohol,  or 
lead-ore  powdered,  which  adds  much  to  the  brilliancy  of 
the  eye,  and  makes  it  appear  larj^er  than  it  really  is. 

There  are  two  kinds  of  Arabs  m  Tripoli ;  one  wanderers, 
the  other  fixed  residents  in  villages  and  small  towns. 
Many  of  those  who  live  in  villages  also  travel  about  the 
country,  but  always  return  to  what  they  conader  their 
home.  The  wanderers  have  no  permanent  place  of  abode, 
but  remove  their  tents  as  pasturage  or  circumstances  re- 
quire. Their  tents  are  made  of  woollen  cloth  coarsely  woven 
in  long  pieces  and  sewn  together.  The  tents  spread  to  a 
g^reat  breadth,  but  are  not  nigh}  the  entrance  being  about 
six  feet,  and  the  top  sloping  gradually  down  till  it  is 
fastened  to  the  ground.  These  tents  are  called  <  hair- 
houses.'  There  are  large  tracts  in  the  deserts  which  are 
partially  covered  with  grass  and  bushes,  and  afford  pasture 
for  sheep,  goats,  and  camels,  but  it  frequently  happens 
that  they  are  far  from  any  well.  Capt.  Lyon  observes, 
that  not  only  the  Arabs  and  their  camels,  but  all  animals 
in  the  desert,  have  the  power  of  remaining  a  great  length 
of  time  without  water.  Sheep,  provided  they  have  to- 
lerable herbage,  will  pass  even  a  month  without  drinking. 
Antelopes  and  wild  cattle  in  some  cases  never  taste  water, 
none  being  found  on  the  surfkce  of  the  desert.  These 
wandering  Arabs  cultivate  some  small  tracts  with  barle}' 
or  dhurra.  These  fields  are  usually  at  a  great  distance 
fix>m  the  places  to  which  they  go  with  their  flocks,  but 
they  are  respected  by  other  wanderers,  and  the  com  is 
rarely  stolen.  When  it  is  ripe,  the  proprieton  come  to 
gather  it.  They  prepare  the  soil  by  turning  up  the  earth 
with  a  rude  plough,  or  more  generally  with  a  hoe.  When 
the  date  season  commences,  many  families  come  and  pitch 
their  tents  in  the  Mesheea  of  Tripoli,  in  order  to  purchase 
dates  for  their  future  subsistence.  These  they  deprive  of 
their  stones,  and,  when  kneaded  together,  keep  tnem  in 
skins,  so  as  to  preserve  them  from  insects  or  wet :  these 
dates  form  their  chief  support,  with  the  milk  of  their  sheep 
and  camels.  The  butter,  called  manteca,  which  they 
obtain  flrom  the  milk  of  the  sheep  (that  of  the  camels  does 
not  throw  up  cream),  is  boiled  with  a  little  salt  until  it 
becomes  like  oil,  and  is  then  poured  into  goats'-skins,  and 
is  fit  for  use  or  the  market.  A  great  article  of  commerce 
is  famished  by  the  fat  of  sheep.  It  is  boiled  until  it  bears 
some  resemblance  to  the  grease  used  by  tallow-chandlers  : 
it  is  then  poured  into  skins,  and  is  fit  for  use.  It  is  put 
into  almost  every  article  of  food  by  the  Arabs,  and  also 
extensively  used  in  Tripoli  and  other  towns.  Fiom  the 
wool  of  their  sheep  the  women  make  strong  barracans, 
carpets,  shirts,  and  turbans.  Their  tents  are  also  made  of 
wool  and  goats*-hair,  and  also  the  sacks  which  are  used  for 
the  carrying  of  com  and  merchandise  on  their  camels. 
Mats  and  ornaments  of  palm-leaves  or  grass  are  neatly 
made.  Their  dyes  are  generally  brilliant,  black,  blue,  red, 
and  orange ;  in  fact  every  colour  except  green,  which  they 
find  much  difficulty  in  producing,  though  at  Tripoli  the 
dyers  succeed  very  well  with  it.  Many  of  the  articles  made 
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Dy  ibe  women  are  brought  to  Tripoli  and  other  towns  lor 
lale. 

The  Arabe  are  divided  into  numerous  tribes.  Each 
tnbe,  or  even  set  of  tents,  is  governed  by  a  sheikh,  who, 
being  an  old  man,  or  a  young  man  appointed  by  govern- 
men^  is  looked  up  to  as  a  superior,  though  his  busmess  is 
ehiefly  to  collect  the  money  which  is  to  be  paid  to  govern- 
ment. Nearly  all  the  tril>es  have  lately  been  brought  to 
a  complete  subjection,  though  thirty  or  fortv  years  aso 
several  of  them  were  always  in  a  state  of  rebellion.  In 
relinoa  the  Arabs  are  great  bigots,  and  very  superstitious. 

The  Jews  are  numerous  in  the  towns  and  in  the  villages 
of  the  Arabs,  In  the  towns,  though  much  oppressed,  and 
paying  large  sums  as  tribute,  they  have  succeeded  in  mo- 
nopolisine  several  branches  of  commerce.  Among  the 
Arabs,  where  they  are  much  better  treated,  they  itpply 
themselves  to  several  mechanical  arts  and  trades.  InTn- 
poli  and  the  larger  towns  they  have  several  synagogues. 

The  Moors  are  most  numerous  in  the  towns  and  in  the 
Mesheea  of  Tripoli.  They  are  either  landed  proprietors  or 
merchants.  As  merchants  they  are  mostly  engs^ed  in  the 
caHlas  which  go  to  Fezzan  and  Bomou.  They  resemble 
exactly  the  Moors  of  Marocco,  but  are  less  instructed  than 
the  Mogbrebins,  having  no  colleges,  though  there  are 
several  schools  in  which  the  children  are  taueht  reading 
and  writing.    They  are  less  bigoted  than  the  Aj%\m. 

The  number  of  Turks  and  Mamelukes  has  increased  since 
the  country  has  a^n  become  dependent  on  Constanti- 
nople. They  are  either  officers  of  government  or  serve  as 
soldiers.  Christians  are  only  found  in  the  town  of  Tripoh, 
where  they  are  better  treated  than  in  any  other  place  in 
the  Turkish  dominions.  They  are  permitted  to  build 
churches.  The  sreater  jMurt  of  them  are  Maltese,  but  there 
are  natives  of  Italy.  The  black  slaves,  who  are  mostly 
kept  by  the  Moots,  are  nearly  all  natives  of  Soodan. 

(Homeman's  Jmn-nal  of  TraveU  /roni  Cairo  to  d/hur- 
zouk ;  Tully's  Narrative  ^f  «  Ten  Year9'  Residence  at 
Tripoli  in  Africa ;  Delia  &Ua's  Narrative  of  an  Expe- 
dition from  Tripoli  in  Barbary  to  the  Weeiem  Frontier 
^f  ^g¥P*i  Lyon's  Narrative  qf  Travels  in  Northern 
Africa ;  Denham's,  Clapperton's,  and  Oudne/s  Narrative 
of  Travels  and  Discoveries  in  Northern  and  Central 
Africa ;  Beechey's  Proceedings  (/  the  Expedition  to  ex- 
plore the  Northern  Coasts  ^4/'**<^  Ao>»  Tripoli  easttoard; 
ytLcho'sEelation  cPun  Voyage  dans  la  Marmariquej  ia  Cfre- 
naiquey  &c. ;  Ewald's  Beise  von  Tunis  mach  Iripoiis,) 

Climate.— Tins  part  of  Africa  enjojrs  a  fine  climate  no 
less  propitious  to  the  produce  of  the  s(h1  than  to  the  health 
of  its  inhabitants.  About  the  middle  of  October  the  rains 
begin,  and  in  November  the  seed  is  sown.  January  and 
February  are  coldish  months,  yet  the  natives  make  use  of 
no  fire  to  warm  themselves,  but  chase  away  the  morning 
cold  by  the  beams  of  the  sun,  which  ia  never  a  day  without 
showing  itself,  and  at  night  they  retire  early  to  bed  well 
wTapped  up.  There  are  some  cold  winds  in  March.  In 
Apnf  the  iiuit  begins  to  form  itself,  and  the  air  is  serene 
and  beautiful.  In  May  the  rain  generally  ceases.  August 
is  the  hottest  month,  when  the  hardy  Arab,  although 
inured  to  the  climate,  is  obliged  to  retire  with  his  animals 
from  labour  for  two  or  three  hours  in  the  middle  of  the 
day  and  seek  the  shade.  Rain  at  this  time  is  rare  and 
dangerous,  producing  acute  fever,  and  carrying  off  many 
of  the  lower  orders.  In  the  summer  months  ophthalmia 
is  sometimes  prevalent.  The  sciroecoy  or  south-east  wind, 
which  in  Sicily  and  Malta  is  extremely  humid  and  ener- 
vating, is  here  exceedingly  dry,  and  although  oppressive, 
from  the  increased  heat  of  the  atmosphere,  is  considered 
a  healthy  wind.  The  air  on  the  omer  hand  is  humid 
when  the  easterly  and  northerly  winds  prevail.  Dr.  John 
Dickson,  an  English  physician,  who  has  resided  six  and 
twenty  yean  in  Tripou,  from  whom  we  have  derived  this 
account  of  its  chmate,  has  likewise  favoured  us  with  the 
following  as  the  results  of  three  years  meteon^ogieal  ob- 
servations taken  in  the  city  '.—Thermometer  (Famrenbeit) 
max.  92^  min.  44^  mean  temperature  69^ ;  the  average 
number  of  days  in  the  year  of  fair  weather  were  296,  and 
of  rain  67 ;  the  easterly  winds  were  most  prevalent  from 
March  to  October,  and  the  westerly  from  November  to 
February ;  the  rain  is  generally  accompanied  by  a  north- 
westerly wind. 

The  country  is  free  from  plague,  unless  when  brought 
from  other  places,  as  happened  m  1785,  when  it  was  m- 
troduced  from  Tanis,    It  has  never  been  known  to  pass 


from  the  side  of  Sgypt  by  land.  But  when  the  pilgrims 
t)egan  to  pass  to  and  from  Egypt  by  sea,  sanitary  refla- 
tions were  established  under  the  direction  of  Dr.  Dickson, 
and  the  plague  was  four  different  times  confined  to  the 
lazzaretto,  and  prevented  from  getting  into  the  country. 
These  precautions  however  being  neglected  on  the  change 
of  government  in  1835,  the  next  year  it  was  introduced  by 
the  pilgrims  who  arrived  by  sea  from  Mecca  and  Alex- 
andria ;  and  in  1836-37  it  cairied  off  from  thirty  to  forty 
thousand  victims  in  the  capital  and  the  populous  neigh- 
bourhood of  the  Mesheea,  and  not  less  thtui  one  hun£ed 
thousand  in  the  whole  regency. 

Government, — ^The  Bi^alic  of  Tripoli,  like  the  other 
Barbary  states,  is  a  sordid  despotism ;  and  whether  ruled 
by  a  Turkish  or  Moorish  chief,  is  held  for  the  sole  purpose 
of  exacting  a  revenue,  without  any  regard  to  the  well- 
bein^  of  the  people  or  the  prosperity  of  the  country.  A 
conaderable  sum  was  formerly  drawn  from  the  ptunder 
obtained  by  her  corsairs,  and  a  very  lucrative  branch  of  it 
was  derivea  from  the  traffic  in  European  slaves.  But  the 
humane  interference  and  decisive  measures  of  Great 
Britain  in  1815-16  have  contributed  to  abolish  these 
sources  of  profit,  and  piracy  is  no  longer  heard  of.  To 
supply  this  deficiency,  instead  of  encouraging  foreign  com- 
merce, the  country  was  burthened  with  monopoHes,  the 
currency  was  tampered  with,  and  the  people  were  ^ound 
down  with  new  taxes.  The  necessity  which  the  inhabi- 
tants of  the  towns  and  villages  have  for  a  local  protector, 
and  the  command  of  the  coast  by  his  own  vessels,  enable 
the  basha,  when  fijmly  established,  to  levy  multiplied 
imposts  upon  the  whole  country ;  nor  is  it  difficult  to  col- 
lect a  tribute  from  the  Arab  tribes^  who  periodically  visit 
the  Tripoli  ne  territory  for  the  purpose  of  sowing  and  reap- 
ing their  crops,  which  the  generous  soil  so  readily  produces* 
or  of  furnishing  themselves  with  those  other  supplies  which 
the  Desert  will  not  afford  them.  The  distant  beys  of  Ben- 
gazi  and  Dema,  holding  their  office  at  the  pleasure  of  the 
basha,  make  the  most  of  their  uncertain  tenure  by  arbi- 
trary exactions  for  themselves,  as  well  as  to  enable  them  to 
comply  with  their  master's  demands ;  while  the  sheiks  of 
Barca  and  Sert  pay  likewise  a  tribute,  in  return  for  which 
their  power  is  acknowledged  in  the  Desert.  Thus  the  sys- 
tem throughout  is  one  of  ext(»rtion ;  and  bein^  carried  to 
its  ntmost  limit  by  Yussuf,  the  last  Moorish  prince,  has  in 
its  turn  destr(^ed  the  government  of  the  Moorish  dynasty, 
whose  power,  a  oentnry  ago,  was  raised  in  a  similar  man 
ner  upon  the  disaffeetion  caused  by  the  rapacity  of  the 
Turk. 

History.— Tht  early  history  of  this  country  will  be  found 
under  the  heads  Afbica,  Barbary,  Ba&ca,  Cyrenaica. 
After  the  destruction  of  Carthage  it  became  a  Roman 
province,  and  the  three  flourishing  cities  of  Oea,  Leptis, 
and  Salmita  constituted  a  kind  of  federal  union  under  the 
name  of  Tripohs.  In  the  year  of  the  Christian  sera  366,  it 
suffered  from  the  tyrumy  of  Count  Romanus,  who  held 
the  miUtaiy  command  in  Africa  under  the  emperor  Valen- 
tintan.  On  the  conquest  oi  northern  Africa  fiy  the  Van- 
dals in  the  fifth  century,  it  passed  into  the  hands  of  those 
barbarians,  from  whom  it  was  rescued  in  the  reign  of 
Justinian,  by  Belisarius  in  534.  About  a  hundred  years 
afterwar«b,  when  the  first  caliphs  pushed  their  hordes  of 
Moslems  through  Egypt,  and  were  advancing  impetuously 
to  the  unknown  countries  of  the  west,  through  the  desert 
of  Barca,  which  was  considered  impervious  to  a  Roman 
legion,  Tripoli  was  the  first  to  resist  the  shock  ;  but  after 
an  obstinate  contest,  in  which  the  prefect  Gregory  was 
slain,  the  town  was  forced  to  yield.  After  the  Arabian 
eonqueron  had  consolidated  their  power  in  northern  Africa, 
and  detached  themselves  from  the  caliphs  of  Egypt,  Tri- 
poli was  generally  governed  by  the  Arabian  dynasties 
settled  at  Cairoan ;  but  from  its  nearer  vicinity  to  Egypt 
it  was  more  liable  to  inroads  from  this  quarter.  It  was 
consequently  besieged  by  the  Egyptians  in  877  and  in 
1064.  In  the  next  centujry  (1146)  it  was  seized  by 
Roger  II.,  king  of  Sicily,  who  held  it  however  but  a 
short  time ;  fbtf  in  1184  its  walls  were  razed  by  Yakub, 
and  it  followed  the  peliticat  condition  of  Tunis,  and  was 
subject  to  its  kinfs.  From  this  time  until  its  con- 
quest, about  1510,  by  the  Spaniai-ds,  Tripoli  is  scaicely 
mentioned  by  historical  writers.  In  1530  the  emperor 
Charles  V.  ceded  it,  with  the  island  of  Malta,  to  the 
Knights  of  St.  John  of  Jerusalem,  after  their  expulsion 
fron  Rhodes,    Its  only  strength  was  then  a  castle,  which 
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they  engaged  to  keep  and  to  hold  in  defence  of  Christen- 
dom ;  but  in  1551  it  was  wrested  from  them  by  Simon 
Basha,  sent  to  the  attack  by  their  inveterate  enemy  the 
Sultan  Solyman,  who  appointed  the  famous  corsair  Dragut 
(whose  forces  formed  part  of  the  expedition)  its  first 
governor ;  and  about  this  time  its  present  walls  were  built, 
and  the  tract  of  country  now  composing  the  regency  was 
first  made  a  Turkish  bashalic.  Tripoli  now  became  one  of 
those  systematic  piratical  powers  who  for  centuries  at- 
tacked the  commerce  of  Clmstian  nations,  making  slaves 
of  their  prisoners.  The  first  treaty  between  England  and 
Tripoli  bears  the  date  of  18th  October,  1662.  In  1683 
the  town  was  bombarded  by  a  French  fleet,  when  the 
basha  sent  an  humble  submission  to  Louis  XIV. ;  and  in 
1716  England  made  another  treaty  of  peace  and  commerce 
with  Tripoli.  Nevertheless  the  Tripoline  cruisers  seldom 
allowed  a  ship  at  sea  to  escape  them  if  they  thought  they 
could  make  a  prize  of  her  with  impunity ;  and  it  was  not 
until  1816  that  slavery  and  piracy  were  abolished.  Previous 
to  the  attack  in  that  year  on  Algiers,  a  British  naval  force 
appeared  off  Tripoli,  and  the  baSia  bound  himself  to  treat 
all  prisoners  in  future  according  to  the  usage  of  European 
nations. 

For  the  last  300  years  Tripoli,  like  the  other  Barbary 
states,  has  been  considered  a  dependency  of  the  Ottoman 
Porte ;  but  the  allegiance  of  these  states  principally  arose 
from  the  Sultan  being  the  chief  of  the  Mohammedan 
religion;  and  being  at  the  same  time  an  acknowledged 
sovereign,  this  brought  them,  by  his  nominal  protection, 
in  some  degree  within  the  pale  of  international  Jaw.  Yet, 
as  has  been  seen,  they  made  separate  and  distinct  treaties 
with  other  powers,  and  were  so  far  independent.  At  first 
the  governors  or  bashas  of  Tripoli  were  sent  from  Constan- 
tinople, supported  by  a  garrison  of  Turks,  who  kept  the 
Moors  in  complete  subjection ;  and  being  liable  to  be  re- 
called, they  generally  purchased  the  continuance  of  their 
appointment  by  remitting  a  handsome  tribute  to  the  sd- 
preme  government,  and  exacting  as  much  as  possible  for 
themselves.  But  in  1713,  Hamet  Caramanli,  a  Moorish 
chief,  and  second  in  command,  headed  a  well-concerted 
rebellion,  and  was  proclaimed  basha  by  the  people.  At  a 
palace  not  far  from  the  city  he  invited  all  the  Turkish 
ofiicers  to  a  superb  entertainment,  where  about  300  of 
them  were  strangled ;  and  in  twenty-four  hours  the  Tur- 
kish garrison  was  annihilated.  Having  in  this  manner 
freed  himself  and  his  family  from  the  Turkish  yoke,  and 
having  succeeded  in  appeasing  the  Grand  Sultan  by  large 
presents,  he  contrived  to  render  the  government  hereditary 
m  his  family,  which  continued  so  until  very  lately,  and  his 
reign  is  still  called  glorious.  In  a  similar  manner  Me- 
hemet  Ali  founded  his  extraordinary  power  in  Egypt,  by 
the  murder  of  the  Mamlooks  in  1811.  Notwithstanding 
this  total  change  in  the  government  and  dynasty,  the  supre- 
macy of  the  Porte  was  still  acknowledged  by  the  payment 
of  an  annual  tribute,  more  or  less  in  amount  according  to 
the  means  of  the  Ottoman  government  to  enforce  it.  But 
the  power  passed  into  the  hands  of  the  Caramanli  family, 
that  is  to  say,  of  those  of  Hamet's  descendants  who  had  the 
most  influence,  or  the  most  cunning  or  courage,  and  the 
best  opportunities  of  putting  to  death  those  relatives  who 
stood  in  their  way.  At  the  accession  to  the  bashalic  of 
the  third  Moorish  prince,  in  1755,  seven  of  his  uncles  suf- 
fered, and  one  escaped  to  Tunis.  Tully's  *  Letters,*  written 
during  a  ten  years'  residence  at  the  court  of  Tripoli  (1783 
to  1793),  contain  a  vivid  account  of  this  d3niasty,a3  well  as 
of  the  manners  and  customs  of  the  place,  and  of  its  topo- 
.graphy. 

In  1832,  Yussuf,  the  last  basha  of  the  Caramanli  family, 
who  raised  himself  to  power  by  the  murder  of  his  brother, 
having  lost  the  affection  of  the  Tripolines,  after  a  reign  of 
forty  yeai-s,  owing  to  the  profligacy  and  expenditure  of  his 
government,  and  its  consequent  tyranny  and  oppression, 
was  shut  up  within  the  walls  of  the  town  by  his  revolted 
subjects,  and  was  obliged  to  abdicate.  Hence  arose  a  civil 
war  between  two  of  his  descendants,  which  lasted  three 
years.  The  Porte  at  first  espoused  the  cause  of  the  third 
son,  Ali  (his  two  elder  brothers  being  dead),  who  was  in 
possession  of  the  town  of  Tripoli;  but  being  unable  to 
force  him  upon  the  Arab  Sheiks  in  the  country,  who  had 
attached  themselves  to  Emhammed,  son  of  the  eldest  brother, 
and  consequently  grandson  of  the  old  Basha  Yussuf  in  a 
direct  line,  a  Turkish  force  appeared  off  the  port,  in  1835, 
and  carrying  off  Ali  by  stratagem,  established  again  the 


old  policy  of  governing  the  country  under  a  chief  appointed 
from  Constantinople.  A  full  and  authentic  detail  of  these 
events  may  be  found  in  the  United  Service  Journal  for 
April  and  December,  1835.  Yussuf,  who  died  in  poverty, 
was  friendly  to  Endand,  from  the  timie  that  he  became  aware 
that  the  Fl-ench,  m  the  war  of  the  Revolution,  wished  to 
establish  a  post  in  the  province  of  Dema  in  furtherance  of 
their  projects  on  Egypt ;  and  he  knew  that  his  authority 
in  that  quarter  depended  upon  the  retention  of  Malta  by 
Great  Britain.  On  this  account  our  garrison  there  and 
our  fleet  in  the  Mediterranean  always  obtained  supplies 
from  Tripoli,  during  the  war,  with  great  readiness.  The 
remains  of  this  family  (for  Emhammed,  unable  to  survive 
the  ruin,  shot  himself),  consisting  of  Mohammed  Bey  and 
his  two  sons,  are  now  refugees  in  Malta  (1841),  living  upon 
an  allowance  from  the  Bntish  government.  The  present 
Turkish  basha  of  Tripoli,  Askar  Ali,  is  powerless  beyond 
the  walls  of  the  capital.  He  has  his  bey,  or  lieutenant,  at 
Bengazi,  whose  power  is  equally  circumscribed  to  the 
precincts  of  that  town.  Yet  the  possession  of  these  two 
ports,  the  only  ports  in  the  regency,  in  a  great  measure 
controls  the  whole  country ;  but  the  interior  is  under  no 
settled  rule,  and  the  sultans  of  Fezzan  and  Boumou  have 
thrown  off  their  allegiance ;  while  the  chie&  of  Aujilah 
and  Ghadamis  are  only  friendly  in  so  much  as  the  situation 
of  their  territories  requires  an  outlet  for  their  commerce. 
Since  the  existence  of  the  present  anarchy  the  country  is 
entirely  without  a  master:  the  latest  accounts  re]^resent 
the  Turkish  basha  as  being  in  continual  hostilities  with  the 
Arab  chiefs,  who  sometimes  advance  to  the  very  gates  of 
the  city.  This  state  of  things  must  last  until  by  a  favour- 
able conjuncture  some  of  them  be  gained  over,  either  by 
bribery  or  by  sowing  dissension  and  jealousy  amongst  them, 
which  requires  more  tact  and  address  than  the  Turkish 
basha  has  yet  acquired.  As  long  as  they  remain  united 
they  can  easily  set  him  at  defiance ;  while  his  necessities 
oblige  him  to  permit  a  limited  trade  in  those  commodities 
they  either  want  or  have  to  dispose  of,  which  pay  a  duty 
in  passing  through  his  capital,  and  which  would  otherwise 
form  a  contraband  traffic  on  some  practicable  part  of  the 
coast. 

Tripoli  was  the  least  powerful  of  the  piratical  states. 
Father  Pierre  Dan,  who  was  sent  from  Paris  on  a  mission 
to  these  countries  for  the  redemption  of  slaves,  says,  that 
formerly  Tripoli  had  as  many  as  twenty-five  cruisers,  but 
in  1636,  when  he  wrote  his  *  Histoire  de  Barbaric  et  de  ses 
Corsaires,'  she  had  only  seven  or  eight,  the  rest  havine^ 
been  lost  or  taken  by  the  Knis'hts  of  Malta ;  and  we  do 
not  find  that  she  ever  afterwards  made  any  great  figure  at 
sea.  In  1813,  under  Mourad  Rais,  a  Scotch  renegade,  who 
died  of  the  plague  in  1837,  the  Basha's  naval  force  con- 
sisted of  a  fngate  and  six  smaller  vessels,  and  about  fourteen 
gun-boats.  In  1830  he  had  five  corvettes  and  brigs,  of  from 
fourteen  to  twenty-two  guns,  five  smaller  vessels  of  ftom 
four  to  ten  guns,  and  ten  gun-boats.  Most  of  these  were 
sold  or  otherwise  disposed  of  by  Yussuf  Basha  before  his 
abdication,  and  the  rest  were  sent  to  Constantinople  after 
the  change  in  the  government ;  so  that  Tripoli  has  at  pre- 
sent no  marine  of  its  own.  She  never  had  a  standing  army 
beyond  the  three  or  four  hundred  Mamlook  guards  of  the 
Basha ;  but  the  town  is  now  garrisoned  by  about  six 
hundred  Turkish  troops. 

Antiquities. — Most  of  the  towns  in  the  regency  possess 
interesting  remains,  which  are  as  yet  nut  imperfectly 
known,  particularly  in  the  Pentapolis,  where  innumerable 
chambers  are  hewn  out  of  the  rocky  hills  throughout : 
some  of  them  with  architectural  elevations,  sculpture,  and 
inscriptions.  The  ruins  of  temples,  theatres,  and  aque- 
ducts of  Roman  construction  are  particularly  traceable  at 
Ghrenna  (Cyrene),  Tauchira  (Arsinoe),  Ptolemeta  (Ptole- 
mais),  and  Marsa  Susa  (ApoUonia).  Lebida  (Leptis 
Magna)  was  examined  by  Captain  Smyth  in  1817 ;  but 
the  ruins  are  so  deeply  buried  in  the  sand,  that  plans  of 
them  could  not  be  easily  obtained.  Indeed  it  seems  that 
this  city  had  been  so  completely  ravaged,  that  it  would 
not  probably  repay  the  labour  and  expense  of  a  re- 
search, everything  ornamental  being  found  purposely 
chipped  and  defaced,  and  the  massy  shafts  of  the  columns 
only  remaining  entire,  thirty-seven  of  which  were  brought 
to  England.  From  this  place  also  Louis  XIV.  obtained 
several  granite  columns  of  great  size  to  decorate  one  of 
liis  palaces.  A  story  of  an  antient  petrified  city  in 
this  part  of  the  world,  with  its  people  and  animals  all 
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standing  in  stone  in  their  natural  attitudeis,  as  struck  by 
a  superhuman  power,  was  circulated  by  a  Tripoline  am- 
bassador in  London  a  century  ago,  which  has  ever  since 
stimulated  the  research  of  every  traveller.  Rassem  was 
the  name  given  to  this  wondeiful  place.  But  the  tale 
is  now  regarded  as  a  fiction  created  by  the  fertile  ima^- 
nation  of  the  Arabs,  who  may  have  thus  described  the 
remains  of  some  antient  city  with  its  buildings  and 
statues.  In  the  city  of  Tripoli  stands  a  fine  Roman  arch, 
whose  solidity  of  construction  has  preserved  it  from 
ruin.  It  was  built  in  the  second  century ;  but  although 
the  inscription  is  perfect,  the  groups  of  figures  which 
once  ornamented  it  are  too  much  worn  away  to  be  made 
out,  and  the  whole  edifice  is  nearly  half-buried  beneath 
the  surface  of  the  earth.  To  this  circumstance,  and  owing 
to  its  arches  being  filled  up  and  used  as  storehouses,  it 
probably  in  no  slight  decree  is  indebted  for  its  preserva- 
tion. At  Tripoli  Veccnia  there  is  an  amphitheatre  of 
Roman  construction  still  entire,  of  148  feet  in  diameter, 
with  five  degrees  of  seats ;  and  in  the  same  direction  still 
exists  the  remnant  of  one  of  the  great  Roman  ways,  on  the 
borders  of  which  are  observable  the  ruins  of  antient  build- 
ings in  stone.  Money,  coins,  and  precious  stones  and 
gems,  mostly  intaelios,  for  which  the  people  of  Gyrene 
vrere  once  famed,  nave  been  found  on  the  site  of  the  an- 
tient Berenice  ;  and  at  the  depth  of  a  foot  or  two  from  the 
surface  of  the  plain  near  that  town  fragments  of  ar<^- 
tecture  are  also  commonly  found.  But  a  search  for  an- 
tiquities under  a  Turkish  basha,  in  any  part  of  the  regency, 
would  meet  with  insurmountable  obstacles,  from  the  sus- 
picious and  jealous  nature  of  the  people.  Under  the  former 
dynasty  of  Moorish  princes  our  consul  had  succeeded  in  a 
great  measure  to  conquer  this  prejudice,  as  was  proved  by 
the  researches  made  at  Lebida. 

Ghadamu, — ^The  oases  of  Aujilah,  Fezzan,  and  Gha^ 
damis  are  generally  dependent  on  Tripoli.  The  first 
and  second  have  been  noticed  in  their  proper  alpha- 
betical places.  It  remains  for  us  therefore  to  give  a  short 
account  of  the  last  mentioned.  Ghadamis  is  situated  to 
the  south-west  of  Tripoli,  in  30*»  40'  N.  lat.,  10°  25'  E. 
long.,  distant  fi-om  it  about  fifteen  days'  journey,  and 
as  many  from  the  town  of  Cabes,  in  the  kingdom  of 
Tunis.  Major  Laing  is  the  only  modem  traveller  that  has 
visited  it ;  but  his  papers  being  lost,  little  is  known  of 
the  place,  except  that  the  inhabitants,  amounting  to  about 
six  or  seven  tnousand,  are  a  quiet  trading  people,  and 
seldom  tidce  part  in  the  political  vicissitudes  of  Tripoli. 
Abulfeda  says  that  the  town  contains  the  ruins  of  Roman 
buildings,  which  Major  Rennell  accounts  for  from  its 
having  been  a  Roman  establishment,  the  Cydamum  of 
Pliny.  {N,  H.,  v.  5.)  But  its  importance  arises  fi^m  the 
four  commercial  roads  which  from  this  point  strike  into 
the  interior  regions  of  Africa.  The  first,  which  we  shall 
call  the  eastern  road,  passing  through  Mezda  and  Sockna, 
takes  a  southern  course  to  Mourzouk,  and  so  on  to  Bour- 
nou  and  the  Lake  Tchad,  and  its  neighbouring  countries  of 
Kanem  and  Beghermi ;  the  second,  or  direct  southern  road, 
leads  to  the  citv  of  Ghraat  and  across  the  desert  of  Soudan, 
passing  througn  Agadez  to  Houssa  and  Kasseena;  the 
third,  which  may  be  called  the  south-western  road,  crossing 
the  Great  Desert,  and  passing  through  Ainel-Salah  and 
Akabli,  in  the  country  of  Tuat,  leads  directly  to  Tim- 
buctoo,  where  some  of  the  people  of  Ghadamis  are  settled ; 
the  fourth  is  the  western  road,  which,  passing  to  the  south 
of  the  great  chain  of  Mount  Atlas,  directs  its  course  to- 
wards Marocco  by  Taffilelt.  All  these  routes  may  be 
found  traced  on  Wyld's  large  map  of  Africa  (1838)  from 
good  authority. 

TRI'POLI,  a  city  and  port  of  the  Mediterranean,  on  the 
northern  coast  of  Africa,  which  gives  its  name  to  one  of 
the  regencies  of  Barbary.  Its  castle  is  in  32"  53^  56"  N. 
lat.  and  IS''  10  58"^.  long.  It  is  the  capital  of  the  state 
and  the  residence  of  the  basha.  The  city  is  built  upon 
the  site  of  the  ancient  Oea,  which,  with  the  cities  of  Leptis 
Magna  and  Sabrata,  formed  the  province  called  Tripolis 
under  the  Roman  emperors ;  and  being  the  only  one  of 
the  three  which  is  still  an  inhabited  town,  has  preserved 
tlie  name  of  the  district  or  province. 

The  town  is  built  upon  a  rocky  promontory  which 
stretches  a  short  distance  into  the  sea,  which  washes  it  to 
the-northward  on  two  sides,  while  the  south  and  west  sides 
are  bounded  by  a  sandy  plain  which  is  partly  cultivated. 
It  is  defended  by  a  castle,  whose  wa'ls  are  unusually  high, 
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and  which,  being  situated  at  the  south-east  angle,  connects 
the  line  of  batteries  on  the  sea-front  with  a  liigh  wall  that 
defends  the  town  on  the  land  side,  and  this  is  sti-engthened 
by  six  bastions.  Altogether  these  works,  including  the 
castle  and  forts  defending  the  harbour,  mount  about  one 
hundred  pieces  of  cannon,  many  of  which  are  of  brass. 
The  town  has  two  sates ;  one  towards  the  sea,  the  other 
opening  to  the  south-east  on  the  plain  ;  and  it  is  stated 
by  those  who  have  seen  the  place  and  are  capable  of 
judging,  that  it  might  soon  be  converted  into  a  strong  for- 
tress. At  present  it  is  formidable  enough  against  the 
natives  and  Arab  tribes,  but  not  capable  of  resisting  a  well- 
organised  force  either  by  land  or  by  sea.  Captain  Beechey 
estimates  the  extreme  length  of  the  town,  which  is  very 
irregular  in  shape,  to  be  about  1360  yards,  and  its  breadth 
about  1000  yards. 

Although  Tripoli  is  not  so  large  as  Algiers  or  Tunis,  the 
streets  are  in  general  wider  and  straighter :  still  they  are 
for  the  most  part  more  like  narrow  lanes ;  and  the  whole 
town  is  so  uneven  with  accumulated  rubbish,  on  which  the 
houses  are  in  fact  sometimes  built,  without  regard  to  a 
general  level,  that  those  who  are  unaccustomed  to  the  in- 
difference of  the  Moors  and  Turks  in  such  matters,  might 
imagine  they  had  wandered  to  some  deserted  and  ruinous 
part  of  the  town,  when  in  reality  they  were  traversing  its 
best  streets.  The  houses  are  bmlt  of  irregular  stones  and 
mud  formed  into  a  mass,  and  whitewashed.  They  seldom 
have  an  upper  story,  and  an  aperture  is  rarely  seen  in  the 
exterior  walls,  the  rooms  being  entered  and  lighted  fiim  a 
spacious  square  yard  in  the  centre  of  the  building.  Tripoli 
contains  six  mosques  of  the  first  order,  with  a  number  of 
tall  minarets,  besides  many  smaller  mosques.  The  exte- 
rior of  the  great  mosque,  built  by  the  Carumanli  family, 
which  stands  in  the  main  street,  is  extremely  handsome 
and  majestic ;  the  roof,  conrposed  of  many  small  cupolas, 
is  supported  upon  sixteen  Doric  marble  columns,  said  to 
have  belonged  to  a  Christian  temple.  The  floor  is  laid 
with  rich  carpets,  and  the  subdued  light  and  richness  of 
the  ornaments  create  an  imposing  effect.  Indeed  some 
tra.vellers  have  observed  that  the  religious  ceremonies  in 
Tripoli  are  more  pompous  and  striking  than  in  most  other 
Mohammedan  countries.  The  Jews  have  their  syna- 
go^es,  and  the  Christians  enjoy  the  free  exercise  of  their 
religion,  a  convent  of  Franciscan  friars,  with  endowments 
in  the  country,  being  under  the  protection  of  the  Roman 
Catholic  powers.  Tne  bazaars  are  so  extensive  that  Cap- 
tain Lyon  calls  them  streets  covered  in  overhead:  one 
containing  the  shops  of  the  traders,  which  are  ranged  on 
each  side,  and  are  very  small ;  the  other  appropriated  to 
slave-dealing.  The  slaves,  who  are  brought  from  the 
interior  of  Africa  by  the  caffilas,  or  caravans,  as  well 
as  other  articles  of  sale,  are  led  or  carried  about  in 
these  bazaars  by  ciyers,  who  keep  up  a  continual  noise, 
each  calling  the  price  of  his  merchandize.  The  shops  in 
the  town  are  miserable-looking  hovels,  although  some  of 
them  contain  articles  of  value,  such  as  diamonds,  pearls, 
gold  ornaments,  rich  gems,  and  scarce  drugs.  These  are 
principally  in  the  hands  of  the  Jews,  who  nave  a  quarter 
allotted  to  themselves,  in  which  they  are  confined  every 
evening;  but  notwithstanding  this  apparent  persecution, 
they  engross  the  greatest  psut  of  the  trade,  and  are  in- 
trusted with  employments  of  accountability  and  profit. 
The  Roman  arch  standing  near  the  sea-gate  is  noticed 
afterwards  under  the  head  Antiquities.  Several  fondooks, 
answering  to  the  description  of  the  caravanseras  of  the 
East,  receive  the  merchants  and  their  goods  from  dis- 
tant parts ;  and  so  well  did  some  of  the  Moorish  princes 
understand  the  advantages  of  commerce,  that  one  ot  theni 
in  the  last  century  erected  a  very  large  building  of  this 
description,  where  the  Moors  find  a  free  shelter.  The  baths 
make  a  considerable  show  by  their  picturesque  clusters  of 
cupolas;  some  of  them  are  chiefly  of  marble,  and  are 
crowded  with  bathers.  Captain  Lyon  has  given  us  a  very 
concise  and  intelligible  description  of  the  vapour-bath, 
and  the  manner  of  stiampooing  of  the  Eastern  nations,  as 
practised  in  Tripoli,  which  we  do  not  think  has  been  so 
well  described  by  any  other  traveller.  As  there  are  no 
streams  near  the  city,  the  rain  which  falls  in  the  winter  fur- 
nishes the  inhabitants  with  water  for  the  summer,  during 
which  not  a  drop  of  rain  falls  for  months  together.  The 
rain  is  generally  collected  from  the  flat  roofs  of 'the  houses, 
and  carefully  conducted  by  channels  into  a  reservoir 
beneath  the  courtyard,  where  the  water  is  preserved  pure 
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and  clear.    Water  however  for  common  purposes  is  easily 
found  on  the  plain  near  the  surface,  but  it  is  brackish. 

There  are  a  few  schools,  at  which  the  reading  of  the 
Koran  and  sometimes  writing  is  taught ;  but  the  people 
have  no  mental  pursuits,  and  a  knowledge  of  letters  is  by 
no  means  useful  to  advance  a  man  to  any  post  of  import- 
ance; for  the  Moors  are  rarely  appointed  to  offices  of 
honour  or  profit.  They  apply  themselves  principa.lly  to 
commerce,  which  they  usually  conduct  upon  the  simple 
footing  of  barter,  and  seldom  by  prompt  money  transac- 
tions, so  that  a  little  arithmetic  suffices  them.  There  are 
however  several  re^lar  European  houses  of  business, 
chiefly  French,  Italian,  and  Maltese,  whose  principals, 
together  with  the  European  consuls,  form  the  only  edu- 
cated class  of  the  community.  The  inhabitants  spend  their 
time  in  the  Turkish  bazaar,  smoking  and  drinkmg  coffee, 
and  gossiping  upon  the  events  of  the  day.  A  kind  of 
Italian  is  generally  spoken  by  the  people  of  the  town,  in 
which  language  Europeans  may  make  themselves  under- 
stood in  transacting  their  affairs.  The  basha,  whether 
Moor  or  Turk,  generally  confers  the  offices  of  state  upon 
some  of  his-  own  family,  or  upon  foreigners  or  renegades 
upon  whom  he  fancies  he  may  depend  more  securely 
than  upon  the  leading  families  of  the  country ;  for  which 
reason  ne  is  seldom  without  powerful  enemies.  Justice  is 
administered  and  executed  for  heinous  crimes,  with  great 
promptitude  and  little  form,  so  that  they  are  perhaps  rarer 
Aere  than  in  some  European  countnes  :  but  avarice,  deceit, 
and  low  cunning  are  predominant  vices  of  the  common 
people  in  their  dealings ;  and  although  they  are  bigots  in 
their  religion,  they  do  not  possess  the  Mussulman  virtue  of 
sobriety,  wine-shops,  which  yield  a  great  revenue  to 
the  government,  being  public,  and  intoxication  very 
common.  As  no  registers  are  kept,  it  is  difficult  to  say 
what  may  be  the  population,  but  it  is  estimated,  since  the 
plague  of  1837,  at  about  20,000,  of  whom  about  2000  are 
Jews.  The  Christians  are  inconsiderable  and  fluctuating 
in  numbers :  they  are  principally  Maltese,  who,  on  account 
of  the  vicinity  of  their  island,  leave  it  and  return  to  it, 
according  to  the  season  or  the  demand  for  labour  in  Tri- 
poli. The  Maltese  may  amount  to  about  1000  or  1200 ; 
and  when  the  country  is  not  torn  by  civil  war,  they  are 
double  that  number. 

Outside  of  the  town  are  the  burying-places;  and  as  great 
respect  is  paid  to  the  dead,  the  tombs  are  decent  and 
numerous.  The  basha  has  several  country  palaces,  or 
kiosks,  in  the  surrounding  districts,  where  some  of  the 
European  consuls  and  otner  persons  of  note  also  have 
country-houses  and  gardens.  These  plant^ions,  though 
they  have  no  neat  walks,  appear  like  so  many  groves  of 
orange,  citron,  and  lime  trees,  which,  contrasted  with  the 
dark  olive  and  tall  date  tree,  with  its  immense  spreading 
branches  issuing  from  the  top  of  it  one  hundred  feet  high, 
while  the  jessamine,  geranium,  and  violet  cover  the 
ground,  sending  forth  their  rich  odours,  form  altogether 
a  scene  amidst  this  sandy  tract  totally  different  from  what 
is  met  with  near  the  capitals  of  Europe.  Yet,  notwith- 
standing the  sandy  appearance  of  the  soil,  it  is  very  fertile 
when  turned  up  and  worked  by  the  hand  of  man,  the  gar- 
dens and  arable  land  being  in  fact  an  encroachment  upon 
tliis  little  desert,  which  extends  almost  to  tlie  Guhrian 
Mountains.  In  peaceable  times  the  wandering  Arabs  make 
their  appearance  towards  the  autumn  in  the  flat  cultivable 
country  near  Tripoli,  where  they  sow  their  com,  and  return- 
ing in  the  spring,  pitch  their  tents,  and  remain  until  it  is 
flt  for  reaping.  The  women  in  the  meantime  eipploy 
themselves  in  weaving,  and  sell  their  work  to  the  towns- 
people. But  the  Arabs  cannot  enter  the  town  without 
leave,  and  their  chief  is  answerable  to  the  basha  for  their 
good  conduct.  There  are  good  weekly  markets  outside 
the  town,  and  others  at  a  distance  of  Ave  and  ten  miles, 
well  supplied  with  cattle  of  all  sorts,  poultry,  game,  vege- 
tables, and  fruit,  the  produce  of  the  cultivated  districts. 
The  necessaries  and  even  luxuries  of  life  (with  the  excep- 
tion of  tea,  sugar,  coffee,  and  wine)  are  at  hand,  and  cheap. 
Fish,  taken  on  the  coast  by  Maltese  flshermen,  is  abundant 
and  good. 

The  harbour  is  formed  by  a  long  reef  of  rocks  running 
out  from  the  northern  point  of  the  town  into  the  sea  in  a 
north-easterly  direction,  and  by  other  reefs  at  some  dis- 
tance to  the  eastward  of  these,  which  together  form  a 
tolerably  good  shelter.  The  western  side  is  protected  by 
the  projection  of  land  on  which  the  town  stands.    In  the 


deepest  part  however  there  is  not  more  than  Ave  or  six 
fathoms  water.  Ships  of  war  are  consequently  obliged  to 
anchor  in  the  outer  roads,  where  there  is  good  hiding- 
ground  in  sixteen  and  eighteen  fathoms ;  but  the  anchor- 
age is  exposed  to  northerly  winds.  Two  batteries,  erected 
on  commanding  points  of  the  reefs  already  mentioned,  and 
two  others  situated  on  the  beach,  might  annoy  the  vessels 
of  an  enemy  entering  the  harbour ;  and  all  these  forts  are 
better  mounted  and  in  better  condition  than  Uie  defences 
of  the  town  inland.  The  mainland,  being  very  low  and 
Quite  level,  presents  no  conspicuous  appearance  from  a 
oistance,  except  long  lines  of  date-trees  extending  for 
many  miles  along  the  coast.  On  a  nearer  approach  the 
town  appears  in  a  semicircle,  and  the  white  square  build- 
ings, intermixed  with  cupolas  and  minarets,  and  with 
Indian  fig  and  date  trees  growing  among  them,  give  to  the 
city  at  a  distance  a  pleasing  appearance. 

The  foreign  commerce  is  nable  to  so  much  variation, 
from  the  want  of  a  stable  government,  that  little  can  be 
stated  on  this  subject,  except  that  it  is  decreasing  every 
year.  At  all  times  the  duties  of  exx>ort  and  import  (whicn 
by  treaties  with  most  of  the  Christian  powers  are  S  per 
cent,  upon  ail  articles  ad  valorem)  depend  almost  entirely 
upon  the  will  of  the  reigning  ba^a,  or  rather  upon  his 
necessities ;  but  particularly  so  in  the  present  state  of  the 
country.  Commercial  treaties  in  Tripoli  are  more  or  less 
observed,  according  to  the  notion  more  or  less  imposing  of 
the  power  of  each  state,  or  the  probabihty  of  remonstrance. 
The  government  also  reserves  to  itself  certain  monopolies 
of  the  produce  of  the  country ;  while  other  monopolies, 
both  of  imports  and  exports,  are  fanned  out  to  the  Jews, 
according  to  circumstances,  and  to  raise  money.  Bat  the 
measure  most  ruinous  to  trade  is  the  power  assumed  of 
coining  and  fixing  the  value  of  a  debased  currency,  which 
has  sometimes  been  made  to  lose  15  and  20  per  cent,  in  a 
week.  Arms  and  warlike  stores,  and  timber,  as  well  as 
all  sorts  of  grain  and  pulse,  are  generally  admitted  firee  of 
duty  ;  and  articles  for  the  use  and  consumption  of  the 
Christians  established  in  the  regency  are  similarly  pri- 
vileged. 

From  the  nature  of  its  port  the  trade  ofTripoli  is  carried 
on  in  small  vessels,  seldom  larger  than  brigs,  none  of  which 
are  now  owned  in  the  country ;  for  its  commercial,  toge- 
ther with  its  national  marine,  is  nearly  annihilated  since 
the  attempt  of  the  Ottoman  government  to  force  upon  the 
Arab  chiels  and  people  a  ba£a  or  governor  from  Constan- 
tinople. It  has  no  direct  trade  with  Enghmd,  but  an  in- 
direct one  through  Malta.  Marseille,  Leghorn,  and  the 
commercial  towns  of  the  Adriatic  and  the  Levant  .likewise 
trade  with  Tripoli.  The  imports  from  Europe  are  woollen 
cloths  of  all  sorts,  coarse  Gennan  linens,  printed  and 
striped  cottons,  silk  stuffs  of  various  colours  and  descrip- 
tions, common  white  muslins  and  calicoes,  eirthenware, 
common  writing-paper,  gold  and  silver  tissues,  cotton, 
cotton  twist,  beads,  common  looking-glasses,  sword-blades, 
hardware,  and  fire-arms  of  all  sorts,  gunpowder,  diot,  lead, 
tin,  tin  plates,  sugar,  coffee,  spices,  common  wines,  and 
spirits.  The  exports  consist  of  some  articles  of  produce, 
and  commodities  brought  from  Central  Africa  by  the  cara- 
vans, such  as  morocco  leather,  wool,  hides,  goats'  and 
sheep's  skins,  soda,  salt,  oil,  sal-nitron,  madder  roots,  wax, 
saffron,  senna  and  other  drugs,  ostrich  feathers,  gold-dust, 
ivory,  gum,  dates,  horned  cattie,  sheep,  poultiy,  and 
butter. 

In  1827,  a  short  time  previous  to  the  fall  of  the  Moorish 
dynasty,  the  total  imports  were  estimated  at  only  524,790, 
and  the  exports  at  449,000  Spanish  dollars.  Amone  the  ex- 
ports we  observe  2000  head  of  black  male  and  female  slaves, 
valued  at  140,000  dollars.  In  former  years  they  amounted 
to  3000  and  4000  annually.  They  are  brought  from  Fezzan 
and  Ghadamis,  and  are  generally  shipped  to  Tunis,  Egypt, 
and  the  Turkish  ports  of  the  Levan^  in  vessels  of  Uiose 
countries  or  of  TripoU. 

Some  idea  may  be  formed  of  the  countries  with  which 
this  trade  was  carried  on,  from  the  following  enumeration 
of  arrivals  in  the  port  of  Tripoli,  from  July,  1827,  to  June. 
1828,  namely,  English  vessels  (belonging  to  Malta),  23 ; 
French,  18;  Tuscan,  17 ;  Austrian,  U;  Tripoline,  11; 
Sardinian,  8 ;  Sicilian,  5  ;  Ottoman,  5 ;  American,  1 ;  Rus 
sian,  1 ;  Dutch,  1 ;  and  Tunisine,  1— in  all,  102  brigs 
schooners,  and  smaller  vessels,  without  including  the  Tripo- 
line and  Tunisine  boats  of  ten  or  fifteen  tons,  which  keep  up 
a  frequent  communication  with  the  island  of  Gerba,  as  well 
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as  With  Bengali  uid  Dema.  Of  course  the  trade  of  Tripoli 
must  greatly  depend  upon  the  communication  with  the 
interior ;  and  it  profits  once  or  twice  a  year  from  the  pas- 
sage of  the  pilgrims  from  Western  Barbaiy  on  their  way  to 
Mecca.  -Formerly  these  caravans,  composed  partly  of- 
penitents  and  partly  of  traders,  started  from  Fez,  and  pajis- 
ing*  through  Tlemsen,  Algiers,  and  Tunis,  increasing  as 
they  went,  on  arriving  under  the  walls  of  Tripoli  amounted 
sometimes  to  3000  persons,  and  half  as  many  camels  and 
horses,  with  their  goods  and  merchandize,  returning  by  the 
same  route.  But  since  the  general  pacification  of  Europe, 
and  particularly  since  the  suppression  of  the  Greek  pii*ates 
in  the  Levant,  numbers  of  devout  Moslems  prefer  the  pas- 
ssLge  by  sea  to  Alexandria,  as  less  fatiguing  and  less  dan- 
gerous. This  has  worked  a  change  for  the  worse  in  the 
traffic  of  the  place,  the  caravans  which  stop  there  in  the 
present  day  seldom  amounting  to  more  than  a  few  hundred 
people  and  animals ;  and  this  diminution  may  be  ascribed 
as  much  to  the  false  views  of  the  late  basha  Yussufi^,  in  anti- 
cipating the  duties  and  profits  upon  merchandize,  and  im- 
posing upon  commerce  other  shackles,  which  threw  it  into 
the  hands  of  mercenary  speculators,  as  to  the  more  con- 
venient route  chosen  by  the  true  penitents.  The  caffilas 
therefore,  or  small  caravans  from  Fezzan  and  Ghadamis, 
are  now  the  principal  medium  of  inland  trade.  These 
people  exchange  their  merchandize  for  that  of  Europe,  and 
pay  the  balance  in  gold-dust ;  and  their  credit  is  so  good, 
that  the  merchants  of  Tripoli  trust  them,  with  few  in- 
stance of  their  being  deceived.  Some  very  interesting 
information  on  the  commerce  of  Tripoli,  by  the  Chevalier 
Graberg  de  Hemso,  Swedish  consul  m  that  regency,  may 
be  found  in  the  Antologiay  a  periodical  published  at 
Florence  in  the  years  1828-1830,  Nos.  81,  88,  and  111, 
which  were  but  imperfectly  noticed  at  the  time  in  the 

*  London  Magazine,'  the  'K^vue  Britannique,*  and  the 

*  Bulletin  des  Sciences  G^ographiques.*^ 

Tripoli,  from  the  regard  generally  entertained  for  the 
English  nation  by  the  ruling  oasha,  Yussuff  Caramanli,  in 
the  beginning  of  the  present  century,  and  the  good  under- 
standing kept  up  with  him  by  our  consul,  no  less  than 
from  the  authority  of  the  Moorish  princes  over  the  depend- 
ent states,  and  particularly  their  power  in  Fezzan,  is  the 
only  place  from  which  Northern  Africa  has  been  explored 
with  any  success. by  our  travellers.  Thus  at  the  instiga- 
tion and  by  the  influence  of  Consul  Warrington,  Mr. 
Ritchie  and  Captain  Lyon  penetrated  as  far  as  Tegeny, 
the  southern  extremity  of  Fezzan,  24*  4'  N.  lat,,  in 
1818-19-20.  The  expedition  of  the  brothers  Beechey, 
around  the  Gulf  of  Sidra,  and  in  the  Cyrenaica,  in  1821-22 ; 
the  survey  of  the  coast  eastward  of  the  town  of  Tripoli, 
as  far  as  Dema,  in  the  same  years,  by  Captain  Smyth ;  the 
discoveries  made  in  the  years  1823-24,  by  Major  Denham, 
Captain  Clapperton,  and  Dr.  Oudney,  extending  across  the 
Great  Desert  to  the  tenth  degree  of  northern  latitude,  and 
from  Kouka  in  Boumou  to  Sackatoo,  the  capital  of  the 
Soudan  emjjire — as  well  as  the  journey  of  Major  Laing  to 
Timbuctoo,  in  1825-26,  although  he  was  cruelly  murdered, 
and  we  are  deprived  of  every  account  of^it  by  the  loss  of 
his  papers,— were  all  made  from  this  point.  The  influence 
of  Great  Britain  in  fact,  and  the  power  of  the  basha,  were 
then  so  great,  that  our  consul  declared  that  the  road  from 
Tripoli  to  Boumou  was  as  open  to  us,  and  as  safe,  as  that 
between  Edinburgh  and  London,  and  so  it  was  found. 
But  the  political  revolution  of  1835,  which  we  have  noticed 
in  another  place,  has  put  an  end  to  the  ameliorations  and 
extension  of  commerce  so  justly  hoped  for  by  the  late  Lord 
Bathurst,  under  whose  auspices,  as  secretary  of  state,  the 
above  enterprises  were  chiefly  undertaken. 

TRIPOLI  occurs  massive,  with  a  coarse,  dull,  earthy 
fracture ;  it  is  meagre  and  rou^h  to  the  touch,  and  yields 
readily  to  the  nail.   Colour,  vanous  shades  of  grey,  yellow, 
and  red.  It  imbibes  water,  which  softens  it ;  when  burned  it 
becomes  white  and  is  hai'dened ;  it  is  very  difficult  of  frision. 
It  was  first  brought  from  Tripoli  in  Africa,  but  has  since 
been  found  in  France,  Italy,  and  Germany.  It  is  employed 
in  polishing  metals,  marble,  glass,  &c. 
According  to  the  analysis  of  Haase,  it  consists  of— 
Sihca  •        ...        90 
Alumina      •        •        •         7 
Oxide  of  Iron       .        .         3 


TRITOLIS.    [Syria.] 


100 


TRIPOLITZA  (TpwoXir^A),  one  of  the  chief  towns  in 
the  Morea,  is  situated  in  a  plain  in  Arcadia,  surrounded  by 
mountains,  in  which  the  antient  towns  of  Mantineia,  Tegea, 
and  Pallantium  formerly  stood.  The  time  at  which  Tri- 
politza  was  built  is  uncertain.  It  is  not  mentioned  in  the 
Byzantine  writers.  The  name  points  to  its  having  been 
formed  from  a  union  of  three  cities ;  and  the  current  tradi- 
tion in  Greece  is,  that  these  cities  were  Mukhli,  Tegea,  and 
Mantineia.  Mukhli  is  said  by  the  Greeks  to  have  been  a 
settlement  from  Amyclae  in  Laconia,  and  it  appears  in  the 
middle  af  es  to  have  been  one  of  the  chief  places  in  this 
part  of  the  Morea.  It  was  taken  by  Mohammed  II.,  in 
1458,  and  it  is  not  improbable  that  Tripolitaa  was  built 
soon  after  this  event,  when  Mukhli  declined  in  importance. 
The  bishop  who  resides  at  Tripolitza  is  still  called  bishop 
of  Mukhli. 

When  Colonel  Leake  visited  Tripolitza  in  the  beginning 
of  the  present  century,  the  place  contained  2500  houses,  of 
which  1000  were  Greek.  The  walls  had  only  been  built 
about  sixteen  years,  and  were  of  paltry  construction.  There 
are  several  remains  of  antient  art  in  'fepolitza,  as  the  ruins 
of  Tegea  have  been  plundered  for  the  purpose  of  building 
the  mosques  and  other  edifices. 

The  plain  of  Tripolitza  bears  grass  of  a  very  fine  quality, 
but  it  is  nearly  of  a  uniform  level,  in  consequence  of  which 
many  parts  oi  it  are  frequently  overflowed  by  the  torrents 
from  the  surrounding  mountains.  Some  parts  indeed  are 
half  the  year  under  water.  The  climate  is  cold  in  winter, 
and  the  snow  often  lies  very  thick  upon  the  plain  for  many 
days. 

(Leake's  Travels  in  the  Morea^  London,  1830.) 

TRIPPEL,  ALEXANDER,  a  sculptor  of  considerable 
note,  was  born  at  SchafiFhausen  in  Sfwitzerland,  in  1747, 
and,  at  nine  years  of  age,  was  sent  to  a  relation  in  London, 
where  he  was  put  to  the  trade  of  a  musical-instrument 
maker ;  but  having  a  decided  inclination  for  the  fine  arts, 
he  afterwards  accompanied  one  of  his  brothers  to  Co- 
penhagen, and  there  studied  sculpture  under  Professor 
Wiedewelt,  director  of  the  Academy  of  Arts  in  that 
city.  Having  so  employed  eight  years  in  Denmark,  he 
went  to  Berlin ;  but  being  there  disappointed  in  his  expec- 
tations, returned  to  Copenhagen,  ana  gained  several  prize 
medals.  He  then  visited  Paris,  where  he  remained  about 
three  years,  and  distingidshed  himself  by  a  very  fine  alle* 
goricai  group  representing  Switzerland.  In  1777  he  went 
to  Rome,  where  ne  continued  to  reside  till  his  death,  in 
1793,  practising  his  art  with  great  success,  and  with  the 
reputation  of  being  one  of  the  ablest  sculptors  of  his  time, 
both  on  account  of  the  noble  simpUcity  displayed  in  his 
productions,  and  the  beauty  of  their  execution.  He  was 
more  particularly  successful  in  bas-relie&  and  busts,  among 
which  last  he  executed  one  of  Gothe  for  the  prince  of 
Waldeck,  which  is  spoken  of  by  the  poet  himself  as  being 
in  an  excellent  style.  Another  of  his  works  is  Salomon 
Gesner's  monument  at  Zurich.  A  considerable  number  of 
his  productions  are  in  Russia.  Trippers  portrait  is  pre« 
fixed  to  the  54th  volume  of  the  *  Neue  Bibliothek  der 
Schonen  Wissenschaften.' 

(Vf^mmch^Kunstner'Lexicon;  Biographic  Univeraeile; 
Neue  Bibliothek ;  &c.) 

TRIPSUTIUS.     [Woodpeckers.] 

TRISECTION  OF  THE  ANGLE.  In  the  articles 
Duplication  and  Quadrature,  we  have  given  a  slight 
outhne  of  the  history  of  two  of  those  remarkable  pro- 
blems the  solutions  of  which  at  one  time  engaged  the 
attention  of  the  learned,  and  have  not  yet  ceased  to  be 
the  ambition  of  a  certain  class  of  geometrical  students. 
The  trisection  of  the  angle  is  the  third  problem  of  this  kind. 

Before  however  we  proceed  to  a  similar  sketch  of  the 
attempts  which  have  been  made  to  cut  an  angle  ihto  three 
equal  parts,  we  may  add  to  the  article  Quadrature  a 
notice  of  a  recent  extension  of  the  decimal  places  to  which 
the  circumference  of  the  circle  has  been  carried.  In  that 
article  it  is  seen  that  the  Oxford  manuscript  carries  it  to 
154 places:  in  the  'Philosophical  Transactions' for  1841, 
Mr.  Rutherford,  of  the  Military  Academy  at  Woolwich, 
has  carried  it  to  208  places.  The  figures  after  8(^82  (up 
to  which  all  the  computers  agree)  are,  according  to  Mr. 
Rutherford — 

23172    53594    08128    48473    78139    20386    33830 

21574    73996    00825    93125    91294    01832    80601 
744 
which  confirms  the  Oxford  manuscript  up  to  its  last  figure 
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exclusive.  This  problem  is  now,  in  its  history,  a  useful 
test  of  the  power  of  computation  of  one  century  as  com- 
pared with  that  of  a  preceding  one :  if  it  ever  be  carried 
farther,  it  will  probably  be  as  a  mode  of  showing  the  addi- 
tional power  derived  from  some  new  method. 

The  difficulty  of  cutting  an  angle  into  three  equal  parts 
is  entirely  of  that  geometrical  nature  which  has  been 
alluded  to  in  the  ai-ticles  above  cited.  Euclid,  who  con- 
fines himself  to  the  description  of  right  lines  and  circles, 
could  not  by  these  only  tnsect  an  angle  ;  but  a  very  slight 
increase  of  descriptive  power  granted  to  pure  geometry 
would  overcome  the  difficulty  entirely.  In  modem  analysis 
there  is  no  more  trouble  in  trisecting  an  angle  than  in 
finding  a  cube  root :  the  trigonometrical  tables  solve  the 

Question  immediatelv  to  a  certain  number  of  places  of 
ecimals,  and  the  calculation  of  a  series  and  the  solution 
of  a  cijbic  equation  may  be  made  to  serve  for  any  number 
of  places  of  decimals.  In  order  to  show  this,  let  a  be  the 
sine  of  a  pven  angle,  and  x  the  sine  of  its  third  part : 
common  tngonometry  readily  gives  the  equation — 

ar  —  4aJ*  =  a. 
Now  a  can  be  found  from  the  angle  by  means  of  the  series 
for  the  sine  ;  and  Uie  solution  of  the  cubic  equation  is  then 
easy  enough.  [Involution.]  The  three  roots  of  the  cubic 
equation  are  respectively  the  sines  of  the  third  part  of  the 
given  angle,  and  of  120**  and  240**  more  than  that  same  third 
part.  TTie  cause  of  the  geometricaJ  difficulty  is  seen  in  the 
cubic  equation,  which,  as  appears  above,  is  essential  to  the 
problem :  no  root  of  a  cubic  equation  was  ever  exhibited  by 
Euclid's  geometry  alone,  unless  that  cubic  equation  were 
algebraically  reducible  to  one  of  a  lower  degree,  which 
could  be  solved  without  the  extraction  of  cube  roots. 

The  old  geometers  soon  reduced  the  question  to  depend 
upon  the  following  preliminaries.  Let  A,  B,  C,  D  be  the 
sides  of  a  rectangle,  and  E  the  diagonal  passing  through 
the  angles  made  by  B,  C,  and  A,  D :  also  let  the  angle 
E  A  be  the  one  which  is  to  be  trisected.  Through  the 
point  common  to  B  C  draw  a  line  F  passing  through  D 
and  A  produced,  in  such  a  manner  that  the  part  between 
D  and  A  produced  is  twice  E  in  length.  Then  it  is  easily 
shown  that  the  angle  F  A  is  the  third  part  of  E  A.  Through 
the  point  C  D  draw  an  equilateral  hyperbola,  of  which  tlie 
asymptotes  are  A  and  B.  A  chord  of  this  hyperbola,  set 
off  from  C  D  towards  A  produced,  and  equal  m  length  to 
twice  E,  will  be  a  parallel  to  the  line  F  required.  Admit 
then  the  hyperbola  among  the  curves  of  geometry,  and  the 
difficulty  ceases.  Ag:ain,  if  with  two-thirds  of  any  given 
line  A  as  a  major  axis,  an  hyperbola  be  described  whose 
asymptotes  make  an  angle  of  120° ;  and  if  with  A  as  a 
base,  and  a  point  on  the  branch  of  the  hyperbola  adjacent 
to  the  single  third  of  A  as  a  vertex,  a  triangle  be  described, 
the  larger  of  the  angles  adjacent  to  A  will  always  be 
double  of  the  smaller.  Consequently,  one  of  the  external 
angles  will  be  triple  of  one  of  its  internal  and  opposite 
angles :  so  that  by  describing  on  the  straight  line  A  a  seg- 
ment of  a  circle  containing  the  supplement  of  any  given 
angle  less  than  180**,  that  circle  will  cut  the  branch  of  the 
hyperbola  in  a  point  which,  being  ioined  with  the  further 
extremity  of  A,  will  give  an  angle  equal  to  the  given 
angle. 

Again,  if  from  any  point  of  a  circle  a  straight  line  be 
drawn  cutting  the  circle  again,  and  then  a  diameter  pro- 
duced, in  such  manner  that  the  portion  externally  inter- 
cepted between  the  diameter  produced  and  the  circle  is 
equal  to  the  radius,  the  angle  lormed  by  that  line  and  the 
diameter  produced  is  the  third  part  of  the  angle  made  by 
the  two  radii,  of  which  one  passes  through  the  first  point 
of  the  circle  mentioned,  and  the  other  is  on  the  diameter 
which  was  produced.  The  construction  can  be  eifected  by 
the  Conchoid  of  Nicomedes,  which  curve,  if  grantedf, 
gives  the  means  of  drawing  a  straight  line  of  given  length 
between  any  straight  line  and  a  curve,  so  that  when  pro- 
duced it  shall  pass  through  a  given  point. 

Either  of  the  curves  known  by  the  name  of  Quadratrix 
may  be  made  to  trisect  an  angle,  as  obviously  may  any 
curve  which  assigns  a  straight  line  equal  to  a  given  arc :  for 
a  straight  line  may  be  easfly  trisected.  The  Spiral  of  Ar- 
chimedes obviously  gives  another  solution.  But  there  is 
one  particular  curve  known  by  the  name  of  the  trisectrixy 
whicn,  among  curves  not  geometrical,  is  peculiarly  pos- 
sessed of  this  property.  It  is  one  of  the  trochoidal 
curves  having  the  deferent  and  epicycle  equal,  the  motion 


in  the  latter  being  direct  and  equal  to  one-half  of  that  m 
the  epicycle.  Or,  add  and  subtract  the  radius  of  a  circle 
from  every  one  of  the  chords  which  passes  through  a  point 
in  its  circumference,  and  the  result  will  be  a  looped  curve, 
which  is  the  one  in  question.  Let  A  be  the  point  where 
the  branches  unite,  and  A  B  the  axis  of  the  loop  : 
describe  a  circle  with  A  as  a  centre,  and  A  B  as  a  radius ; 
take  a  point  P  in  the  loop,  and  let  AP  and  BP  pro- 
duced meet  the  circle  in  Q  and  R.  Then  the  arc  B  K 
is  three  times  B  Q. 

Many  other  modest  of  trisection  have  been  proposed, 
some  of  great  geometrical  beauty ;  but  the  preceding  are 
those  to  which  it  is  most  likely  the  student  will  meet  with 
references  in  his  reading.  Many  false  trisections  have  also 
been  proposed  by  persons  who  thought  they  could  conquer 
the  geometrical  difficulty.  There  is  not  so  much  to  expose 
in  this  class  of  trisections  as  in  the  one  of  quadratures  of 
the  circle  which  corresponds  to  it.  There  has  never  been 
so  much  of  romance  applied  to  this  problem,  no  explana- 
tions of  theological  points  have  been  made  to  arise  out  of 
it,  no  mode  of  converting  the  heathen  asserted  to  be  a  ne- 
cessary consequence,  no  Number  of  the  Beast  taken  into 
the  calculation.  We  shall  only  notice  one  false  trisection, 
because  it  vrill  afford  a  useful  remark.  In  May,  1830,  an 
Austrian  officer  announced  his  having  obtained  the  geo- 
metrical solution  in  the  *  United  Service  Journal,'  and 
various  comments  appeared  in  that  periodical,  running 
through  various  months  up  to  March,  1832.  In  January, 
1832,  an  actual  attempt  at  solution  appeared,  the  work  of 
a  British  officer  then  abroad.  This  at  first  sight  aj;)pearcd 
to  be  a  geometrical  solution ;  and  what  is  more,  it  uxu  a 
geometrical  solution,  and  it  might  have  cost  a  practised 
mathematician  a  moment's  doubt  whether  the  problem  was 
not  actually  solved.  But,  owing  to  a  mistake,  a  construction 
was  made,  which  amounted  to  requiring  that  two  sides  of  a 
certain  triangle  should  be  together  equal  to  the  third,  the 
consequence  of  which  was  that  the  vertex  of  this  triangle 
was  brought  down  upon  the  base.  Now  the  angle  to  be 
trisected  was  one  of  the  angles  at  the  base  of  this  triangle, 
or  equal  to  nothing  ;  an  angle  which  no  geometer  would 
refuse  to  declare  capable  of  Euclidean  division  into  three 
equal  parts,  each  of  course  equal  to  nothing.  Algebra 
generally  furnishes  some  proof  of  the  absurdity  of  the  con- 
ditions of  a  problem  when  they  contradict  one  Another : 
but  this  is  not  the  case  vrith  geometry.  A  latent  assump- 
tion which  restricts  the  generality  of  a  solution  always 
produces  its  effect  in  the  former  science ;  whereas  in  the 
latter  such  an  assumption  might  be  made  part  <  of  a  de- 
monstration, and  produce  its  consequences,  without  point- 
ing out  that  those  consequences  are  not  true  of  the  general 
figure  which  was  drawn.  The  accurate  use  of  the  ruler 
and  compasses  will  sometimes  correct  an  error  of  this  sort 
(and  would  have  done  so  in  the  instance  before  us),  but 
not  always:  solutions  have  been  proposed  before  now 
which  give  so  nearly  the  third  part  of  an  angle,  that  ordi- 
nary drawing  will  not  serve  to  aetect  their  falsehood.  Any 
one  who  imagines  he  has  discovered  a  geometrical  trisec- 
tion should  take  care  to  submit  his  construction  to  an 
algebraical  verification;  that  is,  if  any  person  possess- 
ing algebra  enough  to  do  so  should  ever  be  in  such  a 
case. 

TRISErrUM,  a  genus  of  plants  belonging  to  the  natural 
order  of  grasses.  It  was  separated  from  Avena  by  Persoon, 
who  has  been  also  followed  by  Pursh,  Lindley,  and  other 
l)otariists.  The  inflorescence  is  panicled,  the  apikelets  2-7* 
flowered ;  glumes  with  a  keel,  membranous ;  lower  palea 
with  two  bristles,  and  a  tender  flexuose  beard  above  the 
middle  of  its  back ;  scale  lanceolate. 

T.Jiavescens,  Golden  Oat  or  Yellow  Oat-Grass,  has  the 

Sanicle  much  branched,  spreading  erect,  spikelets  3- 
owered,  all  the  florets  awned.  It  is  common  in  Great 
Britain,  especially  in  rich  pastures.  This  grass  does  not 
thrive  when  cultivated  alone.  It  contains  in  proportion  to 
its  nutritive  matter  more  bitter  extractive  than  other 
grasses;  and  on  this  account  is  sometimes  a  desirable 
grass.    Sheep  are  very  fond  of  it. 

T.pubescens,  Downy  Oat-grass,  has  a  panicle  spreading 
equally  on  every  side ;  spikelets  3-flowered,  shorter  than 
the  florets ;  leaves  flat  and  downy.  This  grass  is  a  native 
of  Britain.  For  cultivation  it  is  only  a  second-rate  grass : 
its  produce  however  is  good,  and  it  impoverishes  the  soil 
but  Httle.  By  cultivation  it  loses  the  downy  character  of 
the  leaves,  which  is  generally  more  evident  the  poorer  the 
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soil  on  which  it  grows.  It  grows  naturally  on  poor,  dry, 
chalky  soils.  The  other  species  of  this  genus  ai-e  not 
cultivated. 

TRISMEGISTUS,  or  the  *  Thrice-Great,*  was  an  epithet 
given  to  the  Egyptian  Hermes,  who  was  said  to  have 
invented  the  art  of  writing,  and  to  have  first  taught 
the  sciences  of  astronomy,  astrology,  &c.  There  were 
several  works  on  astrolo^cal  and  philosophical  subjects 
attributed  to  him,  of  which  an  account  is  given  under 

xi  ERM  ES 

TRISSI'NO,  GIOVANNI  GIORGIO,  bom  at  Vicenza, 
of  a  noble  family,  in  1478,  applied  himself  to  classical 
literature,  studied  the  Greek  language  under  Chalcondylas, 
and  became  also  an  elegant  Latin  and  Italian  writer.  At 
a  mature  age  he  proceeded  to  Rome,  where  Leo  X.  took 
him  into  his  favour,  and  employed  him  in  several  diplo- 
matic missions.  He  was  afterwards  employed  by  Clement 
VII.,  who  sent  him  on  a  mission  to  Charles  V.,  with  whom 
also  Trissino  ingratiated  himself.  Trissino  died  at  Rome 
in  1550.  He  wrote : — 1,  *  Sofonisba,'  the  first  Italian  regu- 
lar tragedy,  which  however  has  little  merit,  and  is  now 
forgotten.  It  was  much  praised  at  the  time  as  a  novelty, 
and  was  performed  at  Rome  with  great  splendour. 
2,  '  Lltalia  liberata  dai  Goti,'  an  epic  poem  in  blank  verse 
relative  to  the  re-conquest  of  Italy  by  Belisarius  in  the 
reign  of  Justinian.  The  poem  is  weak  and  dull,  and  was 
considered  such  from  its  first  appearance.  3,  *  La  Poetica,' 
a  treatise  on  the  poetical  art.  This  is  considered  as  Tris- 
sino's  best  and  most  elaborate  work.  4,  *  Ritratti  delle 
bellissime  Donne  d'ltalia.'  5,  a  comedy,  entitled  *  I  S&- 
millimi,'  in  imitation  of  the  <  Mensechmi '  of  Plautus ; 
besides  some  minor  compositions  in  Italian  and  Latin. 
He  attempted  to  introduce  new  letters  into  the  Italian 
alphabet,  especially  to  distinguish  the  two  sounds  of  the  o 
and  the  ^,  and  he  wrote  a  letter  on  the  subject  to  Pope 
Clement  VII.,  which  was  published  in  1524;  but  this  inno- 
vation met  with  a  great  and  successful  opposition.  Firen- 
zuola  wrote  an  invective  against  Trissino's  new  alphabetical 
signs.  Zeno  however  attributes  to  Trissino's  suggestion 
the  custom  which  has  since  prevailed  among  the  Italians 
of  writing  the  v  and  the  j  miferent  from  the  u  and  the  i, 
and  of  introducing  the  z  in  such  words  as  *  Venezia,' 
*  grazia,*  *  locuzione,'  &c.,  which  used  to  be  formerly  with  a 
iy  *  Venetia,'  &c. 

Trissino  was  a  friend  and  adviser  of  his  countryman  Pal- 
ladio  the  architect,  to  whom  he  imparted  his  own  classical 
erudition  concerning  the  works  of  art  of  the  antients. 
(Comiani,  ISecoli  della  Letteratura  Italiana,) 

TRISTAN  DA  CUNHA,  a  Portuguese  naval  com- 
mander. In  1505  Emmanuel,  king  of  Portugal,  nominated 
Da  Cunha  viceroy  of  the  Indies,  a  post  which  he  was  pre- 
vented by  sickness  from  accepting.  After  his  recovery  he 
was  appointed  to  the  command  of  a  fleet  of  fifteen  vessels, 
of  which  Alfonso  d* Albuquerque's  squadron  of  five,  in- 
tended to  cruise  in  the  Red  Sea,  formed  a  part.  Da 
Cunha  sailed,  in  1506,  with  his  armament  from  Lisbon,  to 
which  he  returned  in  1508  (?).  On  leaving  Portugal  he 
steered  his  course  southwards  till  he  reached  a  latitude  so 
hi^h  that  some  of  his  men  perished  from  the  excessive  cold. 
While  steering  this  course  he  discovered,  in  lat.  37*  16'  S., 
the  islands  wmch  bear  his  name.  His  fleet  was  dispersed 
by  a  violent  tempest,  and  the  scattered  vessels  reassembled 
at  Mozambique.  Before  reaching  this  settlement  Da  Cun- 
ha had  touched  at  Madagascar,  and,  attracted  by  reports 
which  had  been  spread  of  great  quantities  of  spices  pro- 
duced in  that  island,  had  examined  considerable  part  of 
its  coasts.  Not  finding  the  country  answer  his  expecta- 
tions, he  rejoined  his  fleet  at  Mozambique  and  wintered 
there.  In  the  spring  he  undertook  an  expedition  against 
the  chief  who  held  Melinda,  and  chastised  the  people  of 
Brava  for  withholding  the  tribute  they  had  promised  to 
pay  to  Portugal.  The  fleet  proceeded  from  tne  scene  of 
these  actions  to  the  island  of  Socotra,  of  which  it  took  pos- 
session in  the  name  of  Portugal.  Here  Da  Cunha  and 
Albuquerque  separated :  the  latter  proceeding  to  the  Red 
Sea,  the  former  to  Cochin,  where  he  concerted  with  Al- 
meida an  expedition  against  Calicut.  The  enterprise  was 
successful,  and  Da  Cunha  returned  to  Portugal  with  five 
ships  richly  laden.  Soon  after  his  arrival  he  was  made 
a  member  of  the  council  of  state.  He  does  not  however 
appear  to  have  taken  any  prominent  part  in  public  affairs 
except  when  he  was  sent  ambassador  to  Leo  X.  in  1515. 

In  1536  his  son  Nuno  died  at  sea  on  hid  return  irom 


India,  where  he  had  been  superseded  in  the  chief  com- 
mand by  Noronha.  The  new  viceroy  had  refused  his  pre- 
decessor even  a  passage  aboard  of  a  king's  vessel.  Nuno 
sailed  in  a  merchantman,  but  chagrin  preyed  on  his  spirits 
to  such  an  extent  that  he  died  before  reaching  the  Cape  of 
Good  Hope,  and  his  body  was,  at  his  own  request,  com- 
mitted to  the  sea.  Tristan  da  Cunha  expressed  his  keen 
sense  of  the  indignities  oflered  to  his  son  by  demanding 
an  audience  of  tne  king ;  and  on  its  being  granted,  ap- 
pearing, followed  by  his  grandchildren  to  offer  payment  for 
the  cannon-balls  which  had  been  attached  to  his  son's 
body  in  order  to  sink  it.  This  is  the  last  we  hear  of  him : 
he  appears  to  have  died  soon  after.  An  account  of  Tristan 
da  Cunha's  expedition  was  compiled  from  his  MSS.  by 
De  Barros,  and  published  by  order  of  the  king.  A  transla- 
tion of  this  narrative  was  published  at  Leyden,  by  Pieter 
van  der  Aa,  in  1706. 

TRISTAN  DA  CUNHA,  a  group  of  islands  in  the  South- 
em  Atlantic,  south-^outh-east  of  St.  Helena,  and  east-south- 
east of  the  Cape  of  Good  Hope.  The  largest  and  central 
island  is  intersected  by  the  parallel  37®  6'  N.,  and  by  the 
meridian  12"  2'  W.  The  islands  are  three  in  number: 
the  largest,  to  which  the  name  of  Tristan  da  Cunha 
properly  belongs,  is  between  19  and  20  miles  in  circum- 
ference ;  of  the  two  smaller,  that  which  is  named  Nightin- 
gale Island  is  to  the  south  of  the  principal  island,  and  that 
named  Inaccessible  Island  to  the  south-west.  Tlie  two 
smaller  islands,  from  the  steep  and  craggy  nature  of  their 
shores,  can  only  be  approached  in  a  calm.  The  north  side 
of  the  largest  island  is  very  striking :  an  extensive  plain 
stretches  aion^  the  base  of  a  mountain,  the  sides  of  which 
are  clothed  with  thick  brushwood,  and  which  towers  ab- 
ruptly to  the  height  of  8326  feet.  In  1816  a  company  of 
artillery  was  stationed  on  this  island :  it  was  withdrawn 
after  the  death  of  Napoleon,  and  a  corporal  of  the 
name  of  Glass  was  left  with  one  or  two  companions  to 
take  charge  of  the  fort  and  the  landing-places.  In  1829 
the  little  colony  amounted  to  twenty-seven  persons — ^seven 
men,  six  women,  and  fourteen  children.  They  had  300 
acres  of  land  in  tillage  and  extensive  pastures.  They  had 
70  head  of  cattle,  100  sheep  (of  which  the  wool  found  a 
market  at  the  Cape) ;  a  great  number  of  swine  and  goats, 
which  roamed  about  wild  ;  and  a  considerable  quantity  of 
poultry.  Water  is  good  and  abundant  in  the  island,  and 
vessels  which  touch  there  can  easily  procure  supplies  of 
fresh  provisions.  Off  the  coast  is  great  abundance  of  seals, 
and  whales,  both  black  and  white.  These  islands  were  dis- 
covered in  1506,  by  the  fleet  under  Tristan  da  Cunha, 
whose  name  has  been  given  to  them. 

TRimCUM^  the  genus  of  plants  yielding  the  various 
kinds  of  wheat.  It  derives  its  name,  according  to  Varro, 
from  tritum,  ground  or  rubbed,  because  the  fruit  in  its 
preparation  as  a  food  for  man  undergoes  the  process  of 
grinding  or  trituration.  The  various  kinds  of  wheat  have 
been  known  from  a  very  early  period,  and  mention  is 
made  of  wheat  as  a  food  in  the  earliest  records  of  the 
history  of  man.  Both  the  Egyptians  and  Jews  made  use 
of  wheat  as  an  article  of  diet,  and  this  food  is  early  men- 
tioned in  the  Bible.  It  was  also  used  by  the  Greeks  and 
Romans,  and  Theophrastus  and  Pliny  make  frequent  men- 
tion of  it.  On  account  of  the  early  cultivation  of  many  of 
the  kinds  of  wheat  as  articles  of  diet,  it  is  impossible  to  tell 
where  the  most  common  species  are  really  inaigenous.  AH 
the  species  of  Triticum  are  however  found  most  abundantly 
in  temperate  climates,  and  there  take  the  place  of  the  foods 
used  in  the  hotter  parts  of  the  world.  Wheat  is  in 
northern  climates  what  rice  and  maize  are  in  warmer 
ones.  The  part  of  the  plant  of  Triticum  which  yields  so 
large  a  proportion  of  the  fpod  of  man  is  the  fruit,  seeds,  or 
grain.  This  fruit,  although  small  in  itself,  generally  forma 
a  large  proportion  of  the  plant.  When  the  miit  is  ground, 
the  testa,  or  seed-coat,  is  separated  from  what  is  cafled  the 
flour.  This  flour  consists  of  the  powdered  albumen  and 
embryo  of  the  seed.  The  proximate  vegetable  principles 
which  this  flour  contains  are  starch  and  gluten.  The 
starch  is  a  highly  carbonised  vegetable  principle,  whilst  the 
gluten  is  characterised  by  possessing  nitrogen.  Foods 
that  contain  carbonaceous  matters  are  fattening,  whilst 
those  that  contain  nitrogen  are  strengthening.  It  is  thus 
that  wheat  flour  has  become  to  be  the  staple  article  of  diet 
of  the  finest  races  of  men  in  the  world.  The  other  cereal 
grasses  contain  the  same  principles,  but  the  gluten  or 
azoUsed  principle  is  not  in  so  large  a  ^nantitjr  as  in  wheat| 
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as  the  following  analyvis  of  100  parts  of  the  organic  matter 
of  wheat,  rice,  and  barley  will  ahow : — 

Stttdi.  (fluten. 

Wheat       .        .    70-00  23-00 

Rice.        •        •     85-07  3-60 

Barley       .        .    79*00  600 

The  starch  is  often  separated  from  the  gluten  and  used 
for  various  purposes  in  dfomestic  economy.  [Starch.]  The 
gluten  is  also  se]>arated,  and,  in  the  form  of  macaroni  and 
vermicelli,  constitutes  a  favourite  diet  with  some  nations, 
especially  where  little  animal  food  is  consumed,  for  which 
it  18  a  direct  substitute,  from  the  identity  of  its  composi- 
tion. The  following  analysis  of  gluten  by  Boussin^ault,  and 
ox  muscle,  or  beef,  by  Playfair,  will  make  this  evident : — 

Carbon.      Hydrogen.      Nitrogen.       Oxygen. 

Gluten.     .     54-20        7-50        1400        2440 
Ox-flesh     .    5412       7-89        1571        21-56 
These  analyses  do  not  differ  more  than  the  anal3rses  of  the 
same  substances  frequently  differ  from  each  other. 

The  straw  of  wheat,  and  the  chaff,  or  the  culm,  and  the 
flowers^also  contain  79  per  cent,  of  organic  matter.  This 
consists  principally  of  unazotised  vegetable  matter,  and 
may  therefore  be  used  as  an  article  of  diet  for  cattle.  The 
culms  of  wheat  are  also  used  for  the  purpose  of  making 
plait  from  which  straw  hats  and  bonnets  are  made,  a  manu- 
facture of  considerable  importance  in  some  parts  of  tliis 
country. 

The  genus  Tiiticum  is  known  by  possessing  solitary 
spikelet^  with  the  glimies  2-valved  and  many-flowered, 
the  valves  carinate,  acute,  or  mucronate ;  the  paleas  2- 
valved,  the  valves  lanceolate,  the  external  one  acuminate, 
the  internal  one  bifid  at  the  extremity.  The  genus  con- 
sists of  about  40  species ;  of  these  16  are  European,  and 
only  5  are  natives  of  Britain.  The  species  are  divided  into 
two  groups,  the  cerealia,  yielding  edible  fruits,  and  the 
a^ropyra,  which  are  merely  grasses.  The  latter  group  is 
by  some  writers,  as  Beauvois  and  lindley,  made  into  a 
distinct  genus.  It  includes  all  the  species  that  are  natives 
of  Great  Britain. 

The  Cerealiaare  known  by  their  spikelets  being  more  or 
leas  ventricose  and  turj^d,  and  the  valves  are  ovate  or 
oblong*  These  are  again  divided  into  the  Fmmenta^  or 
true  wheats,  in  which  the  seeds  fall  out  from  the  chaff, 
and  the  SpelteBy  or  spelts,  in  which  the  seeds  remain  at- 
tached to  the  chaff.  The  moat  important  species  belong- 
ing to  the  former  division  are  the  following : — 

'  7*.  vulgare^  Common  Wheat,  has  a  four-cornered  imbri- 
cated spike  with  four  flowered  spikelets,  the  valves  ventri- 
cose, ovate,  truncate,  mucronate,  compressed  imder  the 
apex,  the  nerve  somewhat  prominent.  This  species  in- 
cludes Uie  T.  €B8tivum  and  T.  hvbernum  of  many  bota- 
nists. I^ey  appear  however  to  be  only  varieties  of  this 
species,  differing  in  their  periods  of  growth.  The  native 
country  of  this  species  is  not  well  ascertained :  it  has  been 
found  wild  in  some  districts  of  Persia,  also  of  Siberia,  ap- 
parently removed  from  the  influence  of  cultivation.  The 
ereat  extent  to  which  the  cultivation  of  this  species  has 
been  carried  in  Europe  has  produced  many  varieties. 
Metzger,  in  his  *  Getreide-Arten,^  describes  eighteen  varie- 
ties which  are  cultivated  in  Germany ;  and  many  more 
might  be  added  to  tMs  list.  The  variety  called  T,  testimony 
is  the  type  of  all  the  wheats  which  are  called  summer  and 

Siring  wheats.  These  wheats  are  not  much  cultivated  in 
reat  Britain ;  they  are  however  in  some  parts  of  Grermany. 
Metzger  recommends  the  white-beard  summer  wheat  to  be 
{;rown  on  poor  lands,  as  it  yields  the  best  straw  for  plait- 
ing, wluch  is  used  extensively  in  Italy  for  this  purpose. 
The  T,  hybemum  is  the  Lammu  or  winter  wheat,  and  em- 
braces by  far  the  greater  nuinber  of  varieties  which  are 
cultivated  as  the  food  of  man.  The  wheats  known  in  Great 
Britain  and  on  the  Continent  as  Fox,  Kentish,  Talavera, 
Bohemian  or  velvet,  red,  white,  and  red-ear^  bearded 
wheats  are  varieties  of  T.  hybernum. 

T,  iurffidumj  turgid,  cone,  or  English  Wheat,  is  known 
principally  by  its  prominent  carinas.  About  ten  varieties  of 
fliis  species  are  known  to  agriculturists,  half  of  which  are 
summer  and  half  winter  wheats.  Of  these  the  clock,  mat 
or  Revel  wheat,  and  the  Russian  or  blue  English  wheat, 
are  the  best. 

r.  dummy  true  beard  Wheat,  has  the  prominent  carinsB 
of  the  last  wheat,  with,  the  valves  ventncose,  oblong,  and 
three  times  longer  than  broad.    It  is  a  native  of  Switxer- 


land.  It  has  several  varieties,  all  of  which  produce  summer 
wheats,  and  are  better  known  in  Italy,  Sicily,  and  Spaiu 
than  in  this  country.  .,      . 

T.polonicum,  Polish  Wheat,  has  the  spike  irregularly 
four-cornered  or  compressed ;  the  spikelets  3-flowered,  the 
valves  subventricose,  oblongo-lanceolate,  herbaceous,  with 
many  nerves.  It  is  found  native  in  some  parts  of  Europe, 
not  however  in  the  country  which  gives  it  its  name.  In 
cultivation  it  yields  summer  wheats,  which  are  adapted  for 
warmer  climates  than  Great  Britain. 
The  ^lU  include  the  following  species  :— 
T.  spelta,  Spelt  Wheat,  has  a  parallel  compressed  spike, 
loosely  imbricated  ;  a  fragile  rachis,  spikelets  4-flowered. 
the  valves  obliquely  truncated,  dentato-mucronate,  the 
carinsB  compressed,  strongly  prominent  above,  with  the 
tooth  of  the  apex  inflexed.  AH  the  species  of  Spelts  are 
cultivated  extensivdy  in  Germany,  and  there  is  so  strong  a 
prejudice  in  their  favour  in  the  markets  of  the  south  of 
Germany,  that  other  kinds  of  com  can  with  difficulty  be  got 
rid  of.  Their  great  advantage  appears  to  be,  that  thev  ac- 
commodate themselves  to  almost  any  kind  of  soil  yielding 
good  crops  in  the  extremes  of  heaviness  and  lightness, 
moistness  and  dryness.  They  possess  a  firm  stiff  straw, 
which  is  not  easily  laid,  and  are  not  attacked  by  birds,  and 
are  less  liable  to  smut. 

T.  dicoccum.  Two-grained  or  Rice-Wheat,  has  the  spike 
oppositely  compressed,  rachis  fragile,  the  spikelets  4- 
flowered,  the  valves  obliquely  truncated,  dentato-mucronate ; 
the  carina  compressed,  stronglyprominent  above,  with  the 
tooth  of  the  apex  inflexed.  This  is  the  T.  amyUum  of 
some  authors,  and  is  cultivated  with  the  other  spelts  in 
Germany.  ,  «  j 

T.  monocoecumy  One-grained  Wheat,  has  3-flowered 
spikelets ;  the  valves  at  the  apex  2-toothed,  with  straight 
acute  teeth  at  the  apex  of  the  carina.  This  species  is  fre- 
quently cultivated  in  Switzeriand,  and  is  used  especially 
for  making  gruel.  The  spikelets  are  placed  close  together, 
and  the  spike  has  a  remarkably  neat  appearance,  as  if  cut 
in  ivory.  .,   i  x 

Th^  Agropyra  do  not  possess  ventncose-turgid  spikelets, 
and  the  valves  are  lanceolate  or  linear-oblong.  This  divi- 
sion includes  the  wheat-grasses,  some  of  which  are  only 
known  as  troublesome  weeds.  The  most  remarkable  in- 
stance of  this  is  the  T.repens,  Creeping  Wheat-Grass,  Couch- 
grassj  or  Spear-grass,  which  has  a  distichous  spike  with 
5-flowered  spikelets,  the  valves  lanceolate,  acuminate,  with 
five  nerves,  the  leaves  flat,  and  underground  creeping  stem. 
It  is  a  native  of  Great  Britain  and  throughout  Europe, 
and  is  too  well  known  in  cornfields.  The  difficulty  of  get- 
ting rid  of  its  creeping  underground  stem,  the  smallest 
portion  of  which,  if  left  in  the  ground,  sends  up  a  fresh  bud, 
IS  the  cause  of  this  plant  being  so  great  a  pest  to  the 
farmer.*  These  stems  contain  a  good  deal  of  nutritive 
matter,  and  are  eaten  by  cattle,  and  in  times  of  scarcity  in 
some  countries  have  been  made  into  bread  by  the  poorer 
people.  The  T.  maritimum  of  some  writers,  which  is  a 
native  of  sea-coasts,  seems  to  be  only  a  variety  of  this 
plant. 

T.  Junceumy  Sea  Rushy  Wheat-grass,  has  the  spike  dis- 
tichous, spikelets  5-8-flowered,  remote,  the  valves  linear- 
lanceolate,  9-11-nerved,  leaves  velvety  above,  the  rachis 
glabrous,  underground  stem  creeping.  This  is  a  frequent 
plant  on  our  sandy  sea-shores,  and  with  the  Carex  arenaria, 
Elymus  arenarius,  and  Festuca  rubra,  is  one  of  the  plants 
that  binds  the  sands.  Under  the  influence  of  the  steins  and 
roots  of  these  plants  whole  districts  are  rendered  cultivable 
which  would  otherwise  be  a  mass  of  barren  movinj^  »nds. 
r.  caninum,  bearded  Wheat-grass,  has  a  distichous 
spike ;  5-flowered  spikelets,  lanceolate,  acuminate,  a^ 
nerved  ^ves ;  awned  florets,  scabrous  flat  leaves,  fibrous 
roots.  It  is  a  common  plant  in  England.  According  to 
Mr.  Sinclair  its  produce  of  nutritive  matter  is  good.  It 
yields  a  very  eany  crop  when  cultivated,  and  is  recom- 
mended to  be  grown  on  soils  of  an  inferior  quality,  instead 
of  rye-grass.  . 

r.  cristatum.  Crested  Wheat-grass,  has  elliptical,  wib- 
ulate,  keeled,  awned  valves  scarcely  nerved,  the  spikelets 
much  crowded,  with  about  four  awned  flowers  in  each.  It 
is  a  native  of  Britain,  and  yields  much  nutritive  matter. 
On  this  account  it  is  recommended  by  Mr.  Sinclair  as  a 
good  early  grass  for  heath  soils. 

For  the  best  and  most  practical  information  on  the 
genus  Triticum,  consult  Metzger,  Die  Getrmde-urien  Ufta 
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Wiewneraser  in  Botaniseher  und  okonomucher  Hinsicht, 
1841.  The  other  works  consulted  have  been  Koch's  Flora 
Germanica  ;  Cyclopeedia  o/"  Plants ;  Sinclair's  Hortus  Wo- 
bumensis ;  Pouchet,  Traitf  de  Botamque. 

TRITON.  (Zoology.)  [Siphonostomata,  vol.  xxii., 
p.  53.]  The  term  Triton  is  also  applied  by  Laurenti  and 
others  as  a  generic  name  for  the  Aquatic  Salamanders, 

[S  ALAM  ANDRIDA.  ] 

TRIT'ONIA,  Cuvier's  name  for  a  genus  of  Nudibranchi- 
ATA  (vol.  xvi.,  p.  362).  This  generic  appellation  comes 
too  near  to  Triton,  already  used  in  a  double  sense. 

TRITONOI'DEA,  Mr.  Swainson's  name  for  a  genus  of 
Bttccinine&i  the  fifth  subfamily  of  his  Muricidts. 

Generic  Character. — Shell  bucciniform,  but  the  basal 
half  is  narrowed,  and  the  middle  more  or  less  ventricose ; 
spire  and  aperture  equal.  Pillar  at  the  base  with  two  or 
three  obtuse  and  very  transverse  plaits,  not  well  defined  ; 
outer  Up  internally  crenated,  and  with  a  superior  siphon ; 
inner  lip  wanting  or  rudimentary. 

Example,  Turbinoideaundulosay^^nQ.  M^th.,' 422,  f.  5, 
&c. 

Mr.  Swainson,  who  refers  to  many  more  species  figured 
in  the  EncyclopSdie  MSthodioue,  states  that  Mr.  Gray  has 
the  merit  of  first  publishing  tnis  intricate,  but  most  natural 
genus,  which  he  (Mr.  S.)  had  many  years  ago  also  deter- 
mined. 

He  adds  that  he  should  gladly  have  adopted  Mr.  Gray's 
name,  were  it  not  that  Pollio  had  already  been  applied  to 
a  genus  of  lepidopterous  insects.  Mr.  Swainson  further 
observes,  that  Mr.  Gray  has  very  happily  determined  what 
is  certainly  its  true  station  in  the  natural  system — ^that  is, 
intermediate  between  Triton  and  Buccinum,  We  must 
remark  that  the  termination  used  by  Mr.  Swfdnson  is  ob- 
jected to  by  many  naturalists  when  employed  for  a  generic 
name. 

TRIUMPH  (Triumphus)  is  in  general  a  solemn  pro- 
cession for  the  purpose  of  celebrating  a  victory.  Such 
processions  and  solemnities  have  been  customary  in  all 
warlike  nations,  but  they  have  never  formed  so  pro- 
minent a  feature  in  the  history  of  a  people  as  among 
the  Romans.  In  a  Roman  triumph,  the  general  who  had 
gained  a  victory  of  sujfEcient  importance  to  entitle  him 
to  this  honour,  entered  the  city  of  Rome  in  a  chariot 
drawn  by  four  horses;  he  was  preceded  by  the  captives 
and  spoils,  and  followed  by  his  army.  The  whole  ti'ain 
passed  alon^  the  Via  Sacra  up  to  the  Capitol,  where  the 
general  sacrificed  a  bull  to  Jupiter.  Such  a  tadumph  was 
the  highest  honour  that  a  military  commander  could 
look  for ;  it  was  granted  by  the  senate  after  any  victoiy 
either  by  sea  or  by  land,  provided  it  was  thought  sufii- 
ciently  important  to  deserve  it. 

When  a  general  had  gained  a  victory  or  had  accom- 
plished the  object  of  his  mission,  he  sent  m  a  report  to  the 
senate,  which  then  usually  decreed  a  public  thanksgiving 
(supplicatio).  The  general  returned  to  Rome,  either  with 
his  army,  or  appointed  a  time  when  it  was  to  meet  him 
there ;  but  he  did  not  enter  the  city,  and  a  meeting  of 
the  senate  was  held  outside  the  walls,  usually  in  the 
temple  of  Bellona,  for  the  purpose  of  examming  the 
general's  claims  to  a  triumph.  The  principal  conditions 
upon  which  a  triumph  was  granted,  and  which  were 
established  partly  by  custom,  and  partly  by  law,  are  as 
follows: — 1.  That  the  ^^eneral  should  have  held  one  of 
the  great  ofiices  of  the  republic,  that  is,  the  dictator- 
ship, consulship,  or  praetorship.  2.  That  he  should 
have  been  invested  with  one  of  these  ofiices  at  the  time 
when  he  gained  the  victory,  aud  that  it  should  not  have 
expired  on  the  day  of  the  triumph.  This  regulation  how- 
ever was  set  aside  at  an  early  period,  and  in  cases  where 
the  term  of  ofiice  had  expired  tne  senate  used  to  grant  a 
*  prorogatto  imperii,'  that  is,  a  prolongation  of  his  im- 
perium  or  authority  as  general,  for  the  day  of  the  triumph. 
3.  That  the  victory  should  have  been  gained  under  the 
auspices  and  with  the  troops  of  the  general  who  claimed 
a  triumph.  4.  That  the  advantages  gained  by  the  victory 
and  the  number  of  the  enemies  slain  should  come  up  to 
the  amount  prescribed  by  law.  5.  That  the  victory  should 
have  been  gained  over  a  foreign  enemy,  and  not  in  a  civil 
war.  6.  That  the  dominion  ot  the  Roman  people  should 
have  been  extended  by  the  victory,  and  that  it  should  not 
be  a  mere  reparation  of  losses  previously  sustained. 
7.  That  the  war  should  be  actually  concluded  by  it,  so  as 
to  enable  the  army  to  quit  the  enemy's  country. 


These  rules  however  were  not  always  strictly  observed, 
and  various  deviations  from  them  are  recorded.  Even  the 
sanction  of  the  senate  ceased  to  be  thought  necessary  as 
early  as  the  fifth  century  before  Christ,  and  the  people  in 
the  Comitia  Tributa  assumed  the  right  to  grant  triumphs 
(Liv.,  iii.  63  ;  Dionys.,  xi.  50) ;  and  there  are  instances  of 
generals  triumphing  in  defiance  of  the  senate  and  the 
people.  In  later  times  a  general  to  whom  a  triumph  in 
the  city  was  refused,  used  to  celebrate  it  on  the  Alban 
Mount.  (Liv.,  xlii.  21.)  If  however  the  senate  granted  it, 
a  sum  of  money  was  voted  as  a  contribution  towards  de- 
fraying the  expenses  of  the  triumph,  and  the  general  was 
for  the  day  of  his  triumph  invested  with  the  Imperium  in 
the  city.  During  the  triumphal  procession,  the  general, 
standing  in  his  chariot,  wore  a  purple  toga  embroidered  with' 
gold ;  liis  brow  was  adorned  with  a  wreath  of  bay  (laurus), 
and  in  his  hand  he  carried  a  sceptre  with  the  Roman 
eagle.  On  reaching  the  temple  of  Jupiter  he  deposited 
his  wreath  in  the  lap  of  the  god.  Banauets  and  other 
entertainments  concluded  the  solemnity,  wnich  was  gene- 
rally brought  to  a  close  in  one  day,  though  in  later  times 
we  meet  with  instances  in  which  it  lasted  for* three  days. 
(Liv.,  xxxix.  52.) 

During  the  time  of  the  empire,  the  emperor  himself, 
being  the  chief  general  of  all  the  armies,  was  the  only 
person  that  could  claim  a  triumph,  and  it  was  rarely  if 
ever  granted  to  any  one  else  but  a  member  of  the  imperial 
family.  Other  generals  received  other  compensations. 
All  the  triumphs  that  had  been  celebrated  at  Rome  were 
carefully  recorded  in  the  Fasti  triumphales,  and  their  total 
number,  from  the  earliest  times  down  to  the  last,  that  of 
BelisariuB  over  the  Vandals,  has  been  calculated  to  amount 
to  350. 

A  lesser  kind  of  triumph  was  called  ovatio,  perhaps  from 

*  ovis,'  a  sheep,  which  tne  general  offered  to  Jupiter,  in- 
stead of  a  buQ.  It  was  granted  after  victories  which  were 
not  of  sufficient  importance  to  deserve  the  solemn  triumph. 
The  principal  difference  between  the  two  was  that  in  an 
ovation  the  general  entered  the  city  on  foot,  and  in  later 
times  on  horseback ;  he  wore  only  the  toga  preetexta,  and 
his  brow  was  adorned  with  a  wreath  of  myrtle.  He 
carried  no  sceptre,  and  was  fi-equently  not  accompanied  by 
his  amay. 

(O.  Panvinius,  De  Triumphoy  in  Graevius,  Thesaurus 
Antiq.  Rom.j  vol.  ix. ;  Dictionary  of  Greek  and  Rom,  Ant,^ 
under  *  Triumphus '  and  *  Ovatio.') 
TRIUMPHAL  COLUMN.  [Trajan's  Column.] 
TRIU'MVIRI,  or  TRE'SVIRf,  that  is,  *  three  men.'  A 
great  number  of  offices  at  Rome,  both  ordinary  and  ex- 
traordinary (commissions)  were  held  by  three  persons  in 
conjunction,  who  thus  formed  a  board  which  was  intrusted 
with  the  management  or  administration  of  certain  things. 
The  office  itself  was  called  triumvirate  (triumviratus). 
Extraordinary  triumviri  were  appointed  on  various  oc- 
casions and  emergencies  ;  for  example,  when  a  new  colony 
was  to  be  founded,  the  whole  management  of  the  business, 
together  with  the  distribution  of  lands  among  the  colonists, 
was  usually  intrusted  to  triumviri,  whose  full  title  was 

*  triumviri  coloniae  deducendae,*  or  •  agro  dividundo.' 

The  triumvirate  which  has  acquired  tne  greatest  celebrity 
in  the  history  of  Rome  is  that  which  was  established  to- 
wards the  end  of  the  republic  by  Octavianus,  Antonius, 
and  Lepidus.  After  the  republic  had  been  for  years  dis- 
tracted by  a  series  of  civil  wars,  the  three  men  mentioned 
above  met  near  Mutina,  in  b.c.  43,  and  assumed,  under  the 
title  of  *  triumviri  rei  publicae  constituendae,*  the  supreme 
power  for  five  years,  under  the  pretext  of  settling  the  affledrs 
of  the  state.  Their  power  and  its  duration  was  sanctioned 
by  asenatus  consultum.  They  so  distributed  the  adminis- 
tration of  the  state  among  themselves,  that  Antonius  re- 
ceived the  greater  part  of  Gaul ;  Lepidus,  Spain  and  a  small 
portion  of  Gaul ;  and  Octavianus,  Africa,  together  with  the 
islands  of  Sicily  and  Sardinia.  Lepidus  was  to  govern  Rome 
and  Italy,  while  he  exercised  his  power  in  Spain  by  proxy. 
His  two  colleagues  endeavoured  to  get  rid  of  the  republican 
party  by  proscriptions,  in  which  2000  equites  and  300 
senators  are  said  to  have  been  put  to  death.  Whole  towns 
were  robbed  of  their  property,  and  their  lands  distributed 
among  the  veteran  soldiers  of  the  triumvirs,  and  hos^  of 
people  flocked  around  the  standards  of  Brutus  and  other 
republican  leaders,  to  escape  an  ignominious  death.  Con- 
suls were  elected  during  this  period  as  before,  but  they 
were  either  the  creatures  and  firiends  of  the  triumrirs, 
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or  one  of  the  triumTirs  himself  held  the  consulship. 
In  B.C.  38  the  time  of  their  office  expired,  and  it  was 
renewed  for  five  years  more  without  any  opposition. 
About  the  end  of  this  second  term  the  secret  enmity  amonp 
the  triumvirs  burst  out  into  open  hostilities ;  a  new  civil 
war  began,  which  ended  in  the  destruction  of  republican 
freedom.  The  triumvirate  of  Octavianus,  Antonius,  and 
Lepidus  is  usually  called  the  second  triumvirate.  The 
first  triumvirate,  il  we  may  call  it  so,  was  merely  a  private 
coalition,  or,  as  it  is  called  in  Livy's  *  Epitome'  (103),  a  con- 
spiracy, entered  into  by  Caesar,  Pompeius,  and  Crassus,  in 
B.C.  60:  the  title  triumviri  was  perhaps  never  borne  by 
them;  it  was  certainly  not  recogmsed  either  by  the  senate 
or  the  people. 

The  triumviri  who  were  regular  magistrates  belonged  to 
the  minor  magistrates.  Among  them  we  shall  mention, 
1,  The  triumviri  CapitaJes,  who  were  instituted  about  the 
year  b.c.  292,  and  were  in  many  respects  the  successors  of 
the  quaestores  parricidii.  lliey  inquired  into  capital 
offences,  apprehended  criminals  and  committed  them  to 
prison,  wherever  they  discovered  them,  and  also  carried 
into  effect  the  sentence  passed  upon  them.  2,  The  trium- 
viri Monetales,  or  the  inspectors  of  the  mint.  3,  The 
triumviri  Noctumi,  whose  duty  it  was  to  superintend  the 
watchmen  in  the  city  at  night,  and  to  prevent  or  put 
out  fires  in  the  city. 

For  further  particulars  about  these  and  some  other 
minor  ofi&cers  of  this  name,  see  Dictionary  of  Greek  and 
Rom.  Ant,^  under  *  Triumvir.* 

TRIVENTO.    [Sannio.] 

TRIVET,  NICOLAS,  whose  simame  is  otherwise  found 
Tr3rvet,  Trevet,  Treveth,  Trevech  (a  misprint  or  mistran- 
scription), Triveth,  Thriveth,  and  is  latinized  Trivetus,  Tri- 
vettus,  Trevetus,  and,  by  Leland,  Tripus  (at  least  he  has  Tri- 
podis  in  the  genitive),  was  bom  in  Norfolk  about  the  year 
1258,  and  was  son  of  Sir  Thomas  Trivet,  who  is  recorded  to 
have  twice  ridden  as  one  of  the  Justices  in  Eyre  in  the  latter 
part  of  the  reign  of  Henry  III.  Trivet  mentions  his  father 
m  his  Annals,  under  the  year  1272,  by  the  name  of  Thomas 
Treveth.  He  himself  was  sent,  when  a  boy,  to  be  brought 
up  in  the  Dominican  convent  at  London,  and  in  due  time 
he  became  a  monk  of  that  order.  Having  completed  his 
education  at  the  universities  of  Oxford  and  Paris  (his  resi- 
dence for  some  time  at  which  latter  place  of  study  he 
notices  in  the  beginning  of  his  Annals),  he  was,  on  his 
return  to  England  with  the  highest  reputation  in  all  the 
branches  of  learning  then  cultivated,  elected  head  or  prior 
of  the  reli^ous  house  in  which  he  had  spent  his  earliest 
years.  This  office  he  appears  to  have  held  till  his  death 
in  1328. 

Leland,  Bale,  and  Pits  give  long  lists  of  the  writings  of 
Trivet,  especially  Pits,  whose  catalogue  extends  to  between 
thirty  ana  forty  articles.  Among  them  are  annotations  or 
commentaries  on  various  parts  of  the  Scriptures,  on  certain 
of  the  works  of  St.  Augustin,  on  the '  Problems'  of  Aristotle, 
the  *  Metamorphoses'  of  Ovid,  the '  Tragedies'  of  Seneca,  on 
Boethius,  Livy,  and  Juvenal,  some  astronomical  and  other 
scientific  treatises,  and  a  number  of  tracts  on  religious  and 
moral  subjects,  all  in  Latin.  Many  of  these  manuscripts 
still  exist  in  the  libraries  at  Oxfom  and  Cambridge,  and 
elsewhere.  A  commentary  on  the  treatise  of  St.  Augus- 
tin entitled  'De  Civitate  Dei,'  by  Trivet  and  Thomas 
Valois,  or  Walleis,  was  printed  by  Schoffer,  in  the  second 
volume  of  his  edition  of  St.  Augustin's  works,  fol.,  Mainz, 
1473,  and  again  at  Toulouse  in  1488,  at  Venice  in  1489, 
and  at  Friburg  in  1494.  But  Trivet  is  now  only  remem- 
bered for  his  Chronicle  or  History,  principally  of  English 
affairs,  though  it  embraces  a  sketch  of  those  of  the  other 
kingdoms  of  Europe,  from  a.d.  1136  to  1307,  or  from  the 
beginning  of  the  reign  of  Stephen  to  the  end  of  that  of 
Edward  L  This  work  was  first  printed  by  Lucas  Acherius 
(Father  Luc  d'AcWiy),  in  the  eighth  volume  of  his  *  Spi- 
cilegium  Veterum  aliquot  Scriptorum,'  4to.,  Paris,  1671 ; 
and  it  is  also  contained  in  the  second  edition  of  that  col- 
lection, in  3  vols,  fol.,  Paris,  1723.  But  the  edition  com- 
monly used  is  that  published  by  Antony  Hall,  under  the 
title  of  '  Nicolai  Triveti  Dominicani  Annales  Sex  Regum 
Angliae,'  at  Oxford  in  1719,  in  2  vols.  8vo.,  the  second  of 
which  however  (not  published  till  1721)  is  occupied  with 
the  Chronicles  of  Adamus  Mmimuthensis  and  his  Conti- 
nuator.  This  edition  is  from  a  better  manuscript  than 
that  wliich  D'Achery  used ;  but  otherwise  it  has  no  great 
reputation,  any  more  than  Hall's  oilier  publications.    Tri- 


vet however  deserves  to  be  well  edited;  he  is  a  clear, 
painstaking,  and  exact  recorder  of  events,  and  he  is  the 
original  authority  for  many  particulars  relating  to  his  own 
times,  his  accounts  of  which  have  sometimes  been  pillaged 
without  acknowledgment  by  subsequent  compilers.  His 
Annals  have  different  titles  in  the  various  manuscripts; 
and  there  is  also  in  the  library  of  Magdalen  College,  Ox- 
ford, the  manuscript  of  another  historical  work  of  his  in 
French,  entitled  *  Les  Cronycles  ke  Frere  Nichole  Tryvet 
escrit  k  Dame  Marie  la  file  moun  sey^our  le  roy  Edwai-d 
le  fils  Henry.'  Of  this  the  first  part  is  an  abridgment  of 
the  history  of  the  Old  and  New  Testaments ;  the  second 
part,  entitled  'Les  Gestes  des  Apostoiles  (that  is,  the 
popes),  Emperours,  et  Roys,'  appears  to  be,  in  the  latter 
portion  of  it,  nearly  a  translation  of  his  Latin  Annals. 
TRIVIA.  (Zoology.)  [Cyprjkid^,  vol.,  viii.,  p.  256.] 
TRIVU'LZIO,  a  Milanese  patrician  family,  several 
members  of  which  figured  in  the  history  of  their  country 
in  civil  and  military  capacities  under  the  dukes  Visconti 
and  Sforza.  After  the  death  of  Filippo  Maria  Visconti, 
A.D.  1447,  the  Milanese  having  proclaimed  a  republic, 
Erasmo  Trivulzio  and  several  of  his  brothers  were  among 
the  most  strenuous  supporters  of  the  popular  cause  agsunst 
Francesco  Sforza,  who  aspired  to  tlie  ducal  throne.  Sforza 
having  succeeded  in  taking  possession  of  Milan,  not  only 
forgave  Erasmo,  but  appointed  both  him  and  his  nephew 
Antonio  Trivulzio  to  the  rank  of  ducal  councillors.  Two 
sons  of  Antonio  distinguished  themselves  in  the  next  ge- 
neration :  one  of  them,  Renato,  commanded  the  troops  of 
Ludovico  Sforza  against  the  Venetians  and  the  Grisons, 
and  defeated  the  latter  in  Valtellina,  for  which  he  was 
surnamed  Helveticus.  During  the  French  invasion,  he 
remained  faithful  to  his  prince  :  he  died  at  Pavia  in  1498. 
His  brother  Gian  Giaccomo  Trivulzio,  who  has  been  styled 
by  some  writers  *  il  Magno,'  or  '  the  Great,'  was  bom  in 
1441.  After  serving  in  his  youth  under  Francesco  Sforza 
and  his  son  Galeazzo  Maria,  ne  was  appointed  on  the  death 
of  the  latter  member  of  the  regency  during  the  minority  of 
the  young  duke  Giovanni  Graleazzo.  But  Ludovico  Sforza, 
the  duke's  uncle,  having  assumed  the  supreme  power  in 
1479,  Trivulzio  was  employed  by  him  in  the  army,  and  was 
sent  to  assist  King  Ferdmand  of  Naples  against  his  revolted 
barons.  Ferdinand  out  of  gratitude  made  him  count  of 
Belcastro.  Trivulzio  was  also  employed  by  Pope  Innocent 
VIII.  to  reduce  the  town  of  (5simo,  in  the  March  oi 
Ancona.  On  his  return  to  Milan  he  found  himself 
slighted  by  Ludovico  Sforza  and  his  courtiers,  who  mis- 
tmsted  him  on  account  of  his  firmness  and  pride ;  and  from 
that  time  he  vowed  revenge  against  Ludovico.  He  re- 
turned to  Naples  and  entered  the  service  of  Ferdinand. 
When  Charles  VIII,  of  France  invaded  Naples  and  dro^e 
away  the  Aragonese  dynasty,  Trivulzio  took  service  with 
the  French  at  the  time  when  Ludovico  Sforza,  in  concert 
with  the  other  Italian  states,  was  fighting  against  them. 
He  fought  bravely  for  Charles  VIII.  at  the  battle  of  the 
Taro  against  the  Italian  allies.  He  tlien  followed  Charles 
in  his  retreat  to  France.  During  the  negotiations  which 
were  entered  into  about  that  time  to  settle  amicably  the 
affairs  of  Italy,  Trivulzio  supported  at  first  the  claims  of 
the  youthful  duke  Giovanni  Maria  Sforza  to  the  crown  of 
Milan,  but  the  French  insisting  upon  the  rival  claims  of 
the  duke  of  Orleans,  afterwards  Louis  XII.,  Trivulzio  gave 
way,  and  from  that  time  he  seemed  to  have  renounced  his 
countiT  and  to  have  become  altogether  French.  He  was 
made  by  Charles  VIIL,  Count  of  Pez6nas  in  Languedoc, 
and  decorated  with  the  order  of  St.  Michel.  In  1499 
Louis  XII.  gave  him  the  command  of  his  army  in  Italy.  Tri- 
vulzio defeated  the  troops  of  Ludovico  Sforza,  and  entered 
Milan  at  the  head  of  the  French  invading  army,  in  Sep- 
tember of  the  same  year.  Louis  XII.  then  made  liim 
marshal  of  France,  marquis  of  Vigevano  and  Melza  in 
Lombardy,  and  captain-general  of  the  duchy  of  Milan. 
When  Ludovico  Sforza  again  advanced  towards  Milan,  at 
the  head  of  his  Swiss  auxiUaries,  Trivulzio  being  badly 
supported  by  the  French  officers,  who  were  jealous  of  him 
for  being  a  foreigner,  was  obliged  to  leave  the  city,  but  he 
soon  after  defeated  Ludovico  at  the  battle  of  Novara,  in 
April,  15CX).  Ludovico  was  seized  in  disguise  and  taken 
prisoner  before  Trivulzio,  who  treated  hihi  ungenerously, 
and  upbraided  him  with  reproaches.  Ludovico  was  sent 
prisoner  to  France.  Trivulzio  a^ain  took  possession  of 
Milan,  but  he  did  not  long  retam  the  command  of  the 
duchy,  \\\iiQ\x  was  given  to  the  Cardinal  of  Rohan.    In 


Digitized  by 


Google 


T  R  O 


265 


T  R  O 


1509,  war  having  broken  out  again  in  Italy,  Trivulzio  was 
employed  in  the  French  armies,  and  commanded  the  ad- 
vanced-guard at  the  battle  of  Agnadello,  in  which  the 
Venetians  were  defeated. 

In  1511  the  French  Marshal  Chaumont  having  died,  Tri- 
vulzio succeeded  him  pro  tempore  as  cpmmander-in-chief 
of  the  French,  and  he  drove  Pope  Julius  II.  from  Bologna. 
Soon  after  Gaston  de  Foix,  duke  of  Nemours,  came  to  take 
the  command  of  the  French  in  Italy,  and  Trivulzio  served 
under  him  in  the  campai^  of  1512  against  the  pope,  the 
Venetians,  and  the  Spaniards.  After  the  battle  of  Ra- 
venna and  the  death  of  Gaston  de  Foix,  Trivulzio  was 
obliged  to  evacuate  Milan,  which  was  entered  by  Maximi- 
lian Sforza;  and  in  the  following  year  the  loss  of  the 
battle  of  Novara  again  drove  the  French  and  Trivulzio 
with  them  out  of  Italy.  In  1515  Francis  I.,  who  had  suc- 
ceeded Louis  XII.,  put  Marshal  Trivulzio  at  the  head  of  a 
French  army  for  the  conquest  of  Italy,  Trivulzio  made  a 
brilUant  campaign.  He  crossed  the  Alps  by  a  new  pass, 
entered  the  marquisate  of  Saluzzo,  defeated  and  took  pri- 
soner Prospero  Colonna,  won  the  battle  of  Marignano, 
called  *  the  batUe  of  the  giants,'  against  the  Swiss,  and  in  a 
short  time  conquered  the  whole  duchy  of  Milan.  The 
Constable  de  Bourbon  was  appointed  governor,  but  being 
recalled  in  the  following  year,  he  was  succeeded  b)[  Mar- 
shal Lautrec,  whilst  the  veteran  Trivulzio  was  living  in 
splendid  repose  in  his  own  patrimonial  house  at  MOan, 
and  enjoyed  great  consideration.  Lautrec  was  harsh  and  sus- 
picious :  he  oppressed  the  people  of  Milan ;  and  Trivulzio 
having  shown  some  sympathy  for  his  townsmen,  Lautrec  ac- 
cused him  of  secret  practices  against  King  Francis.  Trivulzio, 
being  informed  of  this,  set  out  for  France  in  the  depth  of 
winter,  although  he  was  then  nearly  seventy-eight  years 
old,  and  repaired  to  the  court  of  Francis  I.,  who  refused 
him  an  audience.    He  then  placed  himself  in  the  king's 

J)assage,  and  as  the  king  drew  near  he  begged  him  to 
isten  to  a  man  who  had  fought  eighteen  battles  in  his  ser- 
vice and  in  the  service  of  his  predecessors.  Francis  stared 
at  him,  and  passed  on  without  saying  a  word.  This  was 
too  much  for  the  old  man ;  he  fell  ill,  and  died  at  Chartres, 
in  December,  1518.  His  tomb  and  those  of  his  two  wives 
are  seen  in  the  church  of  St.  Nazario  at  Milan,  with  this 
epitaph  :--*  J.  J.  Trivultius,  Antonii  filius,  qui  nunquam 
quievit  hie  quiescit.  Tace.'  His  name  is  not  in  favour 
among  the  Italians  for  having  served  foreigners  against  his 
own  countrymen,  of  which  however  he  is  no  singular  in- 
stance in  the  history  of  Italy.  (Litta,  Famiglie  celebri 
Italiane;  Rosmini,  yita  di  Gian  Giacomo  Trivulzio  dello 
il  Magno.) 

A  branch  of  the  Trivulzio  family,  enjoying  considerable 
property  and  the  title  of  marauis,  has  continued  to  exist  at 
Milan  to  the  present  day.  Tne  late  marquis,  Gian  Jacopo 
Trivulzio,  who  died  at  Milan  in  1827,  was  a  great  patron  of 
learning.  From  the  MSS.  of  his  rich  library  at  Milan  he 
edited  or  caused  to  be  edited  several  important  works,  such 
as  the  *  Johannidos,  seu  de  Bellis  Libycis,'  a  poem  of  Cres- 
conius  Corippus ;  the  *  Lettere  ed  altre  Prose  del  Tasso,'  the 
'  Lettere  inedite  di  A.  Caro,'  the  •  Convito'  of  Dante,  and 
the  *  Life  of  Gian  Giacomo  Trivulzio,'  already  mentioned. 
The  *  baton/  or  French  marshal's  staff,  of  old  Trivulzio  is 
stillpreserved  among  the  heir-looms  of  the  family. 

(Tipaldo,  Bio^rafta  degli  Italiani  Ulustri ;  Val^ry, 
Voyages  en  Italic.) 

TROAD.     FTroy.] 

TROCHAIC  VERSE,  a  kind  of  verse  used  by  the  Greek 
and  Latin  poets,  especially  by  the  tragedians  and  come- 
dians. The  foot  from  wnich  it  takes  its  name  and  of 
which  it  principally  consists  is  the  trochee  (—  u),  which  is 
combined,  like  the  iambus  and  anapaest,  into  metres  of  two 
feet  each.  The  most  common  form  of  the  Trochaic  verse 
is  that  which  is  composed  of  a  perfect  dimeter  followed  by 
a  dimeter  wanting  the  last  half-foot.  This  form  of  verse  is 
the  *  Trochaic  Tetrameter  Catalectic'  of  the  Greeks,  which 
was  also  called  by  the  Romans  quadratuSt  from  its  contain- 
ing four  metres,  and  septenariusy  from  its  containing  seven 
complete  feet.    The  following  is  an  example  in  English : 

Alexander  hiltod  thlokiOK. 

priuk  around  the  council  b^rd. 
He  sabd^ed  the  world  by  dnnking, 

More  than  by'  hia  conquertng  8w6Td. 

In  the  Greek  tragedians  the  following  are  admitted  as 
variations  on  the  pure  Trochaic  verse : — 

1.  The  syllable  at  the  end  of  the  line  may  be  short, 
P.  a,  No.  1585.  ^ 


since  its  time  is  filled  up  to  that  of  a  long  syllable  by  the 
slight  pause  which  occurs  in  that  place. 

2.  Ine  trochee  may  be  resolved  into  a  tribrach  (o  l>  u) 
in  any  place ;  but  the  final  long  syUable  may  not  be  re* 
solved  into  two  short  ones. 

3.  A  spondee  ( )  may  be  substituted  for  the  trochee 

in  the  second  place  of  each  metre,  that  is,  the  even  places 
of  the  verse  (2nd,  4th,  and  6th). 

4.  The  spondee  may  be  resolved  into  an  anapaest 
(0  0-).    But 

5.  If  there  is  a  tribrach  in  the  seventh  place,  neither  a 
spondee  nor  an  anapaest  is  allowed  in  the  sixth. 

6.  A  dactyl  (—««->)  is  allowed,  but  only  in  a  proper 
name^  in  any  place. 

The  following  table  represents  the  different  forms  of  the 
verse : — 

8. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

—  u 

—  o 

—  o 

—  o 

—  o 

—  o 

—  o 

ou  o 

O  CJ  — 

o  oo 

UC-/  vj 

ooo 
oo  — 

oo  o 

P.N.  — OU 

—  y  o 

—  oo 

-oo 

—  oo 

—  oo 

—  oo 

The  first  dimeter  ought  to  end  at  the  end  of  a  word. 
Often  also  each  metre,  and  sometimes  each  foot,  ends  at 
the  end  of  a  word.  If  the  first  metre  ends  with  a  word 
after  which  there  is  a  slight  pause  or  break  in  the  sense, 
then  the  second  foot  of  the  first  metre  is  a  trochee  or  tri- 
brach, not  a  spondee  or  anapaest.  The  same  restriction  ap- 
glies  to  the  sixth  foot  when  it  ends  with  a  word  followed 
y  a  slight  break  in  the  sense.  These  niceties  of  structure 
are  exemplified  in  the  following  lines : — 
Phom.  636.  *Qc  iriftocy  \  oucTpd  Ta(rxwv>  i^cXavvofcoi  x^oy^c* 

646.  *E\tridti  i'oivv  ttaJ^Movi^  tdq  iriiroida  |  aiiv  Biots* 

The  comic  tetrameter  resembles  the  tragic  in  every  re- 
spect, except  that  sometimes,  though  very  rarely,  a  tri- 
brach in  the  seventh  place  is  preceded  by  a  spondee  in  the 
sixth,  and  that  the  niceties  of  structure  just  mentioned  are 
not  always  observed. 

The  points  of  difference  between  the  Greek  and  Latin 
trochaic  verse  are  similar  to  those  which  exist  in  the 
iambic  verse,  and  are  explained  in  the  article  TERENtiAN 
Mbtrbs.  The  chief  point  to  be  attended  to  is,  that  in 
Plautus  and  Terence  a  spondee  which  has  the  accent,  or 
ictus  metn'eus^  on  the  first  syllable,  is  allowed  to  stand  for 
a  trochee  in  any  place  except  the  seventh.  The  following 
line  is  from  Terence : — 

Niimqnam  eafqnain  n66tram  Terbnm  fecit  n^qae  id  Kgre  itiKt. 

The  icttts  metricus  of  the  trochaic  tetrameter,  both  in 
tragedy  and  comedy,  is  as  follows  (according  to  the  nota- 
tion used  in  the  article  Arsw)  : — 

f    \    tr    \    f    \    ft    \    t    \    rf    \    f    \    ff 

that  is,  the  arsis  falls  on  the  first  syllable  of  each  foot,  and 
of  the  two  arses  in  each  metre  the  second  is  the  stronger. 
The  trochaic  verse  is  rapid  in  its  movement,  and  is  gene- 
rally used  where  stronger  emotions  are  expressed  than  in 
the  ordinary  iambic  trimeter.  It  is,  however,  closely  con- 
nected in  rhythm  with  the  iambic  verse.  If  we  prefix  to 
the  trochaic  tetrameter  catalectic  an  introductory  sliort 
syllable,  we  obtain  an  iambic  tetrameter :  if  from  the  tro- 
chaic tetrameter  catalectic  we  cut  off  the  first  foot  and  a 
half,  we  have  the  iambic  trimeter;  and  it  must  be  ob- 
served that  these  results  are  not  only  true  with  respect  to 
quantity,  but  that  the  licences  and  restrictions  of  the  tro- 
chaic verse  become,  by  thus  altering  the  order  of  scansion, 
the  very  licences  and  restrictions  of  the  iambic  verse. 
Thus  the  spondee  in  the  even  places  of  the  trochaic  verse, 
the  anapcest  in  the  fourth  and  sixth  places,  the  dactyl  of 
a  proper  name,  and  the  want  of  a  ccesura  between  the  two 
dimeters,  produce  respectively,  in  the  iambic  trimeter 
which  we  get  by  cutting  off  the  beginning  of  the  trochaic 
tetrameter,  the  spondee  in  the  odd  places,  the  dactyl  in  the 
flrst  and  third  places,  the  anapcest  of  proper  names,  and 
the  penthemimeral  ceesura.  The  resemblance  of  rhythm 
is  also  seen  by  dividing  each  verse  at  its  chief  pause, 
namely,  the  end  of  the  first  dimeter  in  the  trochaic,  and 
the  penthemimeral  csesura  in  the  iambic,  when  it  is  found 
that  the  second  portions  of  the  two  are  identical  in  every 
respect ;  and  it  is  in  fact  by  these  concluding  portions  that 
the  rhjrthm  of  a  verse  is  determined. 

IVocli.  — o  — o  — o  — of— o  — o  — o  — 
Iamb.  o  —  o  — o|— o  — o  — o  — 
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Further  particulars  respecting  the  tetrameter  catalectic, 
and  an  account  of  other  trochaic  metres,  will  be  found  in 
Tate's  Introduction  to  the  principal  Greek  Trapc  and 
Comic  Metres^  and  Hermann's  Ekmenta  Doctrtnm  Me- 
tric€B. 

TROCHATELLA,  Mr.  Swainson's  name  for  a  subgenus 
of  Helicina,  which  genus  is  placed  by  hin^  next  to  Cyclo- 
etoma  in  the  subfamily  Aehatimie,  which  he  makes  the 
fourth  of  the  family  Helicii>a. 

Subgeneric  Character.— -TTOcWomi ;  spire  elevated, 
acute ;  inner  lip  very  thin,  outer  lip  spreading.    (8w.) 

Example,— 7VocAa^tf//a  pulcheila,    Zool.  Joum,,  i.,  pi. 

6,  f.  1. 

TROCHELLA,  Mr.  Swainson's  name  for  a  subgenus  of 
Calyptraa,  Lam.,  placed  by  him  under  the  family  Ha- 
liotidte. 

Sab  generic  CAarac^r.— Shell  conical,  patelliform ; 
spire  central,  of  two  or  more  whorls ;  umbilicus  closed. 

Examples, — Trochella  auriculata^  Sow.  {Man,,  f.  236) ; 
and  Trochella  pileus  {Ibid,,  ff.  237,  238).  |;CALYPTRiEiDiB.] 

Professor  Owen  has  contributed  a  most  interesting  addi- 
tion to  our  knowledge  of  this  group,  in  his  paper  read 
before  the  Zoological  Society  of  London,  on  the  8th 
November,  1842,  on  the  anatomy  of  Liihedaphus  longi- 
roetris,  the  synonyms  of  which  he  gives  as  *  Calyptraa 
Rfnmfi,  Dufo Pepper  valve,  Caiyptreea  equestrit,  auct.? 
Mitruiaria  equ$9tr%9,  Schumacher.^ 

The  moUusk  on  which  the  Professor  has  founded  the 

genus  Lithedaphus,  was  placed  in  his  hands  by  Mr.  Hugh 
iuming  on  his  return  from  the  Philippine  Islands  in  1840, 
and  the  circumstances  connected  with  the  discovery  of 
tliis  species,  which  is  inclosed,  like  the  ac^halous  mol- 
lusks  generally,  in  a  bivalve  shell,  are  related  bjr  that  gen- 
tlemen ia  the  valuable  Conchologia  Systematica  of  Mr. 
Reeve.* 

Professor  Owen  remarks  that  the  grounds  on  which 
these  bivalve  Calypfrfsida  are  to  be  regarded  as  a  distinct 
genus  will  be  mamfest  in  the  description  of  the  soft  parts ; 
for  it  may  be  doubtful  whether  the  mere  dermal  cbanister, 
as,  he  thinks,  the  secretion  of  the  basal  plate  by  the  integu- 
ment of  the  foot  must  be  regarded,  would  have  justified 
such  a  separation. 

The  normal  valve,  secreted  by  the  ordinary  mantle, 
might,  in  Professor  Owen's  opinion,  pass  for  the  CkUyptrasa 
equestris  of  authors,  and  be  adds  that  it  is  unquestionably 
very  closely  allied  to  that  species,  if  it  be  not  identical 
with  it.  The  additional  plate  might  be  arwed  to  be  an 
accidental  production,  and  it  might  be  urged  that  its  secre- 
tion was  stimulated  by  the  nature  of  the  base  of  attach- 
ment selected  by  the  mdividual  Calyptreidan,  or  to  which 
it  had  been  drifted,  as,  for  example,  the  masses  of  dead 
coral  under,  which  Mr.  Cuming  cliacovered  the  specimen 
submitted  for  dissection  to  Professor  Owep,  who  adverts  to 
the  species  of  CalyptnBa  already  discovered  by  M.  Dufo 
at  Mah6,  one  of  the  Seychelle  islandsjt  which  at  the  later 
periods  of  its  existence  is  provided  with  a  separate  calca- 
reous supporting  plate.  M.  Dufo  considers  this  species, 
named  by  mm  dafyptrcea  Roissyi^zs  distinct  from  Calyp- 
trcea  equestris^  in  consequence  of  its  havi«g  liie  margin  of 
the  upper  sheU  dentated  and  exactly  on  the  same  plane, 
and  the  angle  formed  by  the  internal  plate  less  open ;  but 
still  he  thinks  that  it  is  otherwise  very  closely  allied. 

Now,  Professor  Owen  remarks  that  the  specimens  re- 
ceived by  him  from  Mr.  Cuming  have  also  the  contour  of 
the  shell-aperture  on  the  same  plane,  and  in  the  older 
specimens  fiie  loose-ribbed  texture  of  the  outer  layer  of 
the  shell  gives,  the  Professor  obser\'es,  a  dentated  structure 
to  the  margin ;  but  he  adds  that  in  the  specimen  figured 
by  Mr.  Reeve  the  marrin  of  the  upper  shell  is  sinuous,  as 
in  most  specimens  of  Ualyptrcea  equestris,  and  that  the 
knoNvn  facility  with  which  moUusks  can  adapt  the  calcify- 
ing margin  of  their  flexible  and  extensible  mantle  to  the 
inequalities  of  the  surfaces  on  which  they  rest  materially 
mvalidates  the  chief  specific  character  of  Calyftrcea 
Boissui,  which,  together  with  Calyptnece  equestris  and 
longtrostris,  may,  he  thinks,  possibly  be  varieties  of  one 
species ;  but  the  organization  of  this  species,  as  represented 
by  the  specimens  from  Zebu  and  Bohol,  establishes,  in  his 
opinion,  their  claim  to  subgeneric  distinction  among  the 
Caiyptrceida. 

Before  Professor  Owen  proceeds  to  his  description,  he 

•  Vol.  ii.,  p.  31,  note. 
\  Sec  •  Ana.  des  Sci^'^ces  Nat.,'  2de  8cr.,  torn.  xlr. 


refers  to  the  materials  for  the  requisite  comparisons  fur- 
nished by  the  labours  of  other  ^natomists,  observing  that 
Cuvier  has  taken  the  lead  in  giving  the  anatomy  of  Crepi^ 
duht  in  the  Mhnoires  sur  fes  Mollusques,  but  that  the 
first  anatomy  of  a  typical  Calyptrcea  is  due  to  the  skill  of 
M.  Deshayes.*  M.  Lesson  has  noticed  modifications  of 
Calyptrean  organization  in  the  subgenus  Crepipatella^y 
and  Professor  Owen  has  himself  described  others  in  the 
subgenus  Calypeopsis.X 

External  Characters. — Lithedaphus^  according  to  Pro- 
fessor Owen,  differs  from  all  previously  described  Calyp- 
irceid€B  in  the  following  points : — ^The  head,  instead  of 
being  short,  broad,  and  flat,  is  long  and  subcylindrical :  the 
part  anterior  to  the  tentacles  being  produced  in  the  form 
of  a  proboscis  equalling  in  length  the  w^hole  body  behind 
it,  and  terminated  by  a  clavate  extremity.  The  tentacles 
or  antennae  are  of  proportional  length,  reaching,  in  some 
specimens,  to  the  beginning  of  the  teiminal  expansion  of 
the  proboscis.  The  second  external  character  is  a  mode- 
rately-long subcompressed  process,  projecting  forwards 
between  the  head  and  the  anterior  margin  of  the  foot,  liko 
a  second  head,  but  consisting  only  of  a  soft  duplicature  of 
the  mantle,  with  muscular  fibres  for  protraction  and  re- 
traction. In  some  specimens  the  apex  of  this  process  was 
expanded  and  a  little  produced  on  each  side.  The  more 
common  form  of  this  appendage  is  contracted. 

The  foot,  in  the  specimens  examined,  was  much  smaller 
in  proportion  than  m  Calyptreea  or  Calypeopsis ;  it  pre- 
sents a  subcircular  form,  as  in  Cal,  sinensis,  but  only  ec^uals 
half  the  diameter  of  the  entire  body ;  its  whole  margin  is 
free,  not  produced  anteriorly  into  lobes,  as  in  Calypeopsis. 
The  dorsal  surface  of  the  mantle  is  impressed  witli  a  deep 
horse-shoe  fissure,  receiving  the  internal  plat<!  of  the  upper 
shell.  The  mere  conimon  form  of  this  appendage  is  con- 
tracted, 

Internal  Characters. — Respiratory  and  Circulating  Sys- 
tems ;  Digestive  and  Generative  Systems. — ^Professor  Owen 
states  that  the  aperture  of  the  branchial  chamber  extends 
transversely  across  the  back  of  the  head,  but  conducts  to  a 
cavity  of  unusually  small  extent.  The  contained  breathing 
organs  differ  not  merely  in  relative  §ize,  but  likewise  very 
remarkably  in  structure,  from  the  previously  dissected 
CalyptrceidcB.  In  these  the  branchiae  consist  of  a  single 
series  of  simple,  elongated,  close-set  and  very  numerous 
filaments,  extending  along  the  leil  side  of  the  body  in 
Calyptrcea  sinensis,  and  making  the  tour  of  the  mantle  in 
the  Calypeopsis.  In  Lithedaphus  the  branchiae  consist  of 
two  short  parallel  rows  of  conical,  subcompressed,  plicated 
vascular  processes,  twelve  to  fourteen  in  each  row,  and 
limited,  like  the  branchial  cavity,  to  the  anterior  part  of 
the  dorsal  aspect  of  the  body,  liie  heart,  lodged  in  a  wide 
pericardium,  and  consisting  of  a  large  auricle  with  thin, 
subtransparent  walls,  and  a  small  opake,  conical  ventricle, 
is  situated  at  the  left  extremity  of  the  branchial  chamber, 
receiving  the  branchial  veins,  and  sending  its  largest  artery 
to  the  ovarium,  which,  in  the  specimen  dissected,  formed 
the  left  portion  of  the  visceral  mass.  The  oviduct,  at  first 
slender  and  convoluted,  expands  on  the  right  side,  where 
it  is  disposed  in  three  long  folds,  which  were  laden  with 
unusually  large  elliptical  ova.  At  its  termination,  close  to 
the  branchial  orifice,  there  is  an  oval  mucous  gland,  and  a 
short  conical  filament  projects  from  the  inner  surface  of 
the  mantle.  The  proboscis  is  surrounded  by  a  thick  mus- 
cular tunic,  inclosing  a  long,  rasp-like,  horny  tongue,  and 
at  its  base  are  two  simple  sSivary  follicles.  The  oBsopha- 
gus  expands  into  a  small  stomach,  imbedded  in  a  follicular 
nver.  The  intestinal  canal  is  more  complicated  than  in 
Calyptrcea  or  Calypeopsis ;  it  bends  towards  the  left  side, 
and  there  forms  a  small  mass  of  double  spii-al  coils,  five  or 
six  in  number,  from  which  the  rectum  is  continued  along 
the  floor  of  the  bmnchi^l  chamber,  in  the  interspace  of  the 
gills,  to  the  outlet  of  that  chamber  on  the  right  side  of  the 
neck. 

Nervous  System. — ^Tlie  nervous  system  of  Lithedaphus, 
according  to  the  Professor,  is  chiefly  distinguished  from 
that  of  the  Calypeopsis  by  the  larger  relative  size  and 
closer  approximation  of  the  supraoesopha^al  ganglions, 
which  here  equal  the  inferior  masses.  Besides  the  chorda 
connecting  the  upper  with  the  lower  ganglions,  the  upper 
ganglions  give  off'  each  three  nerves ;  the  largest  runs  for^ 
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ward  m  a  zigzag  course  to  the  davaie  mouth ;  the  second 
supplies  the  substance  of  the  tentacle  ;  the  third,  a  slender 
nerve,  goes  to  the  minute  eye-speck  on  the  outer  side  of 
the  base  of  the  tentacle.  The  wavy  disposition  of  these 
nerves,  especially  of  the  rostral  pair,  clearly  indicates  a 
provision  for  considerable  elongation  of  the  parts  which 
tliey  supply.  . 

Professor  Owen,  referring  to  these  accurate  demonstra- 
tions, remarks  that  this  genus  differs  from  the  other  known 
forms  of  the  Calyptrata^B  in  the  smaller  development  of 
its  locomotive  and  respiratory  organs,  and  in  the  greater 
development  of  the  organs  for  the  prehension  and  assimila- 
tion of  food.  He  concludes  one  of  the  most  succinct  and 
at  the  same  time  most  satisfactory  papers  on  the  anatomy 
of  these  animals  known  to  ufitin  the  following  eloquent  and 
pliilosophical  terms : 

*  Probably  no  oysteri  cemented  to  its  native  rock,  is  more 
fettered  in  its  movements  than  this  highly  developed 
gastropod,  to  which  however  a  voluntary  detachment  of 
the  foot  from  the  gastric  plate  may  be  possible. 

'  M.  Dufo  however  testifies  that  the  only  movement  he 
was  able  to  recognise  in  his  Cafypir^ea  Roissyi  was  an 
elevation  of  the  anterior  part  of  the  shell  and  a  correspond- 
ing separation  of  it  from  the  supporting  plate  beneatn. 

*  The  circumstances  under  which  Mr.  Cumine  discovered 
his  specimens  would  hardly  be  consistent  with  a  greater 
extent  of  motion.  The  toot,  therefore,  whose  normal 
functions  as  an  instrument  for  traversing  space  must  be  re- 
stricted to  the  early  age  of  the  Lithedaphtu,  may  well 
offer  diminished  proportions  when  the  ammal  has  chosen 
a  site  for  the  deposition  of  its  ventral  plate  and  has  tidcen 
up  a  fixed  abode.  Muscular  action  bein^  thencef(nrward 
much  restricted,  the  neceteity  for  extensive  respiration  is 
in  the  same  degree  abolished.  The  compensation  for  this 
abrogation  of  the  power  of  moving  abont  in  quest  of  food 
is  obviously  the  great  development  of  the  proboscidiform 
head,  which  when  outstretcned  in  the  uving  molhisk 
must  appear  like  some  worm  moving  to  and  fro  from  be- 
tween the  valves  of  the  shell.  The  tactile  organs  of  sense 
are  co-extended  with  the  prehensile  organ ;  Imt  the  eyes, 
80  useful  to  the  young  wandering  moUusk,  have  much 
shrunk  in  the  sedentaj^  aged ;  and  the  complete  elabora- 
tion of  whatever  nutriment  may  be  introduced  into  the 
system  has  been  provided  for  by  the  long  and  convoluted 
alimentary  canal. 

*  These  facts  in  the  anatomy  of  the  LiihedaphiMt  and 
their  harmonious  adjustment  to  its  peculiar  condition  as  a 
sessile  g^ropod  inclosed  in  a  bivalve  shell,  leave  scarcely 
any  doubt  as  to  this  state,  strange  and  anomalous  thodgh  it 
may  seem,  being  essential  to  its  nature  and  of  original 
design. 

*  For  assuming  that  the  secretion  of  a  ventral  plate  may 
be  excited  by  some  accidental  position  of  an  individual 
of  a  species  not  commonly  possessing  such  plate,  it  wouM 
be  an  extreme  hypothesis  to  attribute  to  fbe  consequent 
abrogation  of  the  locomotive  power  a  gradual  and  progres- 
sive elongation  of  the  head  during  successive  endeavours 
on  the  paxt  of  the  impri^ned  moilusk  to  stitain  whatever 
food  nnght  come  within  its  reach. 

'  And  admitting  that,  the  supplies  of  fbod  being  casual 
and  scanty,  the  nutriment  would  require  to  be  longer  re- 
tained and  more  completely  assimilated,  to  concluae  that 
the  alimentary  canal  thereupon  acquired  additional  convo- 
lutions wonld  be  still  more  hazardous.  But  When  we  fiind 
that,  the  demands  upon  the  respiratory  aetiohs  being  much 
diminished  after  the  loss  of  locomotion,  the  braYtchial  ap- 
paratus does  not  merely  preseirt  an  atrophied  state  of  its 
usual  structure  m  the  free  CalyptrmeUe,  but  a  different 
condition  of  that  structure, — two  very  short  gills  replacing 
one  very  extensive  one,  and  the  form  of  the  oranchial  fila- 
ments beiaK  quite  different, — ^the  eonclu^on  seems  un- 
avoidable, that  the  Lithedaphus  in  k  good  and  constant 
genuS;  created  with  reference  to  that  peculiar  mode  of  life 
to  which  its  generie  charaeters  as  a  Calyptreidan  are  cor- 
related.' 

TRO'CHIA,  Mr.  Swainson's  name  for  a  genus  Of  But- 
*  eininne,  the  fifth  subfamily  of  his  Mttricidce,  The  genus 
is  placed  between  Buccinum  and  TRrroNotirKA. 

Generic  Charaoier. — Shape  intermediate  between  Pur- 
pura and  Buccinum  ;  whorls  sepawtted  by  a  deep  groove : 
inner  lip,  wh6n  young,  depressed ;  when  adult,  tnickened, 
convex,  and  striated :  basal  canal  very  small. 

Example,  Trw:hia  iukata.  *  Enc.  Method.,'  pi,  422,  f.  4. 


TRO'CHIDiS,  the  niune  of  a  ikmily  of  testaceous  tur- 
binated gastropods. 

The  genus  Troehus  of  Linnseus  (Animai  Limax)  was 
placed  by  him  between  Murex  and  Turbo^  in  his  last  edi- 
tion of  the  Systenut  Natura,  and  comprised  twenty-six 
species. 

The  Trochoidea  of  Cuvier  form  the  first  family  of  his 
peotinibrttnchiate  gastropods  [PscriNiBRANCfiiATA],  and 
are  defined  by  him  as  distinguishable  by  their  shelly  whose 
aperture  is  entire*  without  notch  or  canal  for  a  mantle- 
siphon,  the  animals  being  destitute  of  one ;  and  by  an 
operculum  or  some  organ  in  Heu  of  it.  They  are,  Cuvier 
observes,  the  Paracephalophora  Dioica  Aeiphofwbranch- 
iata  of  M.  de  Blainville. 

The  following  genera  and  subgenera  are  anunged  by 
Cuvier  under  his  Trochoides : — 

Les  Toupies.   (Trodius,  Linn.) 

These  arfe  defined  as  havii^  shells  whose  angular  aper- 
ture approaches  at  its  extemu  border  more  or  less  to  the 
totality  of  a  quadrangular  fi^re,  and  is  on  an  oblique 
plane  with  reference  to  the  axis  of  the  shell,  because  that 
part  of  the  border  next  to  the  smre  advances  mom  than 
the  rest.  The  greater  part  of  their  animals  have  three 
filaments  on  each  edge  of  the  mantle,  or,  ai  least,  some  ap- 
pendages at  the  sides  of  the  fbot. 

Subdivision  a.    No  umbilicus. 

Among  those  which  have  no  umbilicus  to  the  shell, 
there  are  some  whose  columella,  in  form  of  a  concave  areh, 
is  continued,  without  any  projection  (ressaut),  with  the  ex- 
ternal lip.  It  is  the  angle  and  advancement  of  this  lip 
which  mstinguishes  them  from  Turbo.  These  are  the 
Tectaires  {Tectus)  of  De  Montfort. 

Many  are  flattened,  with  a  trenchant  lip,  which  has 
caused  them  to  be  compared  with  a  spur-roweK  These 
are  the  Eperons  (Cakar)  of  De  Montfort. 

Some  are  slightly  depressed,  orbicular,  shining,  with  a 
semi-round  aperture,  and  a  convex  and  callous  columella. 
{Rotella,  Lam.) 

Others  have  t)ie  columella  distinguished  towards  the 
bottom  by  a  small  ft'ominence,  or  vestige  of  a  tooth,  like 
that  of  the  Monodontee  of  Lamarck,  from  which  these 
Troehi  do  not  differ  except  in  the  angle  of  their  aperture 
and  the  advancement  of  their  lip.  The  aperture  is,  ordi- 
narily, as  high  as  it  is  wide.    {Cantkaridm,  De  MoiKtf.) 

Others  again  have  the  aperture  much  wider  than  it  is 
high,  and  their  concave  base  approximates  them  to  the 
CalyptracB  {Ir\fundibulum^  De  Montf.). 

Some  whose  aperture  is  much  larger  than  it  is  high  have 
the  columella  in  the  form  of  a  spiral  canal  {Trothue  f(A>eo- 
laius,  &c.,  Chemn.). 

Those  which  have  the  shell  turriculated  approach  the 
Cerithia  (  Telescopium^  De  Montf.). 

Subdivision  t.    Umbilicaied, 

Some  of  the  forms  which  are  placed  in  thi^  subdivision 
have  no  projection  (ressaut)  at  the  columella :  the  greater 
part  are  flattened,  and  have  the  exterior  angle  trenchant. 
Trochus  agglutinans  (genus  Ph&rus,  De  Montf.),  &c. 

Borne  have  the  edges  of  the  lip  rounded  {T^ockus  cine- 
rarius,  Linn.). 

Others  have  a  prominence  towards  the  Ibwcr  part  of 
th^  Columella  (Trochus  virgatu^y  &c.). 

Others  again  have  the  collumcfla  crenelated  on  ifs 
length  {Trochus  maculatus^  &c.). 

ISext  to  the  Troehi^  properly  so  called,  com 6 
Les  Cadrans.    (Solarium,  Montf,  Lam.) 

These  are  distinguished  from  the  other  Troehi  by  having 
a  spire  in  the  form  of  a  very  widened  cone,  whose  base  is 
hollowed  by  an  exti^mely  wide  umbilicus,  so  that  one  can 
ft>llow  with  the  eye  the  internal  edges  of  all  the  whorls 
marked  by  a  crenelated  cordon,  {Trochus  perspectivus^ 
&c.) 

Les  Euomphalcs.    (Euomphalus,  So'w.) 

These  are  fossil  shells  resembling  the  Solaria^  but  with- 
out any  notches  on  the  internal  whorls  of  the  umbilicus. 

Next  in  order  follows  the  gemis  Turbo,  Linn.,  with  its 
subgenera  [TtmBiNiD^l,  and  then  come  the  genera  Palu- 
dina,  Litiorinay  Monoaontay  or  rather  Monoaon,  Phasia^ 
nella,  Ampullaria  with  its  subgenera,  Melania  with  its 
subgenera,  Acteon  (Tomatelia,  Lam.)j  Pyramidellay  Jan- 
ihinoy  and  Neriia  with  its  subgenera. 

The  Trochoides  are  immediately  followed  by  the  Capu- 
hides  (CapulusyHipponyXy  Crepidulay  &c.).  {R^gneAni-' 
mal.) 
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M.  de  Blainville  makes  the  Gohto^iomaia  his  first  family 
of  the  order  Asiphonohranchiata^  and  includes  within  it  the 
great  genus  Trockus^  Linn.,  only.    He  describes  the 

Animal  as  spiral,  having  the  sides  of  the  body  often 
ornamented  with  digitated  or  lobated  appendages,  and  pro- 
vided with  a  short  foot  rounded  at  its  two  extremities ;  the 
head  furnished  with  two  tentacles,  more  or  less  elongated, 
carrying  the  eyes  on  a  convexity  of  their  external  base, 
which  IS  often  sufficients  distinct  to  render  the  eye  sub- 
pedunculate  ;  mouth  without  any  upper  tooth,  with  a  lin- 
gual spiral  riband;  anus  on  the  ri^ht,  in  the  branchial 
cavity,  which  holds  one  or  two  unequal,  comb-like  branchiae ; 
organs  of  generation  terminating  m  a  female  individual  on 
the  right  in  the  branchial  cavity,  and  in  a  male  individual 
in  a  sort  of  triangular  tonguelet  sustained  by  a  small  ossicle. 

Shell  subplanorbic  or  trochiform;  the  spire  elevated, 
sometimes  depressed  (surbaiss^e),  and  more  or  less  carinated 
on  its  last  whorl,  which  forms  a  flat  circular  base  ;  a  mo- 
derate, depressed,  and  often  nearly  quadrangular  aperture, 
with  its  external  or  right  hp  trenchant,  angular,  or  folded 
in  the  middle. 

Opercultan  homy,  circular,  with  a  aubmedian  summit, 
rolled  regularly  into  a  spiral ;  the  whorls  of  the  spire  nar- 
row and  numerous. 

M.  de  Blainville  observes  that  all  the  species  of  this 
family  are  ph3rtiphagous,  marine,  and  live  upon  the  rocks 
on  the  shore  of  the  sea.  He  divides  the  group  into  Sola- 
rium and  Trochtis. 

Solarium. 

Animal  unknown.  (But  see,  post,  descriptions  and  figures 
of  Solaria  perspeetivum  and  variegaium.) 

Shell  orbicular,  rolled  up  (enroul^e)  nearly  on  the  same 
plane,  or  planori>ic ;  spire  yeiy  much  lowered  (surbaiss6e) ; 
a  large  6onic  umbilicus,  with  its  ed^es  denticulated  or  not 
at  the  entrance  j  aperture  not  modified  by  the  last  whorl 
of  the  spire,  which  is  entirely  flat ;  no  columella. 

Operculum  unknown,  Blainv.  (But  see  the  descriptions 
and  figures  of  the  opercula  of  the  Solaria  above-mentioned.) 

M.  de  Blainville  separates  the  geni^  into  the  following 
subdivisions : — 

A.  Species  very  much  carinated  on  their  circumfer- 
ence and  the  aperture  of  which  is  well  squared. 

Example,  Solarium  ferepectivum. 

B.  Species  subcannated  or  with  a  double  carination ; 
the  aperture  sub-rounded. 

Example,  Solarium  variegatum, 

C.  Species  entirely  flat  on  the  side  of  the  summit ;  the 
umbilicus  not  crenelated  at  its  circumference. 

Example,  Solarium  magnum.  (Genus  MacluriteSy  Le- 
sueur.) 

D.  Species  with  a  slightly  conical  summit;  the  um- 
bilicus not  crenelated.  (Gknus  Euomphalus,  Sower- 
by.) 

Example,  Solarium  antiquum, 

Trochus. 

Animal  yrell  known,  and  as  characterized  above. 

Shell  thick,  ordinarily  nacreous,  trochoid,  with  the  spire 
sometimes  lowered  (surbaiss^e)  and  at  others  rather  lofty 
(elancSe)  and  pointed  at  the  summit,  trenchant  or  carinated 
on  its  circumference,  umbilicated  or  not ;  aperture  depressed, 
angular  or  subangular,  with  disunited  bordere,  the  right 
lip  trenchant ;  the  columella  bent,  twisted,  and  often  pro- 
jecting in  front. 

Operculum  homy,  delicate,  consisting  of  numerous  nar- 
row spiral  whorls,  increasing  slightly  from  the  centre  to  the 
circumference.    (Blainv.) 

M.  de  Blainville  thus  subdivides  this  genus : — 

A.  Species  entirely  caJyptriform  in  consequence  of 
the  great  projection  of  the  carina  or  of  the  circum- 
ference, its  excavation,  and  the  smallness  of  the 
spiral  cavity  formed  by  a  septiform  lamina.  (Genus 
Infundibutum,  De  Montf.) 

Example,  Trochus  concavus. 

B.  Umbilicated  species,  with  the  spire  much  depressed 
and  agglutinating;  the  base  very  much  widened 
and  excavated  as  it  were  by  the  great  projection  of  ^ 
the  angle  of  the  right  lip,  which  advances  far  be- 
yond the  columellar  rounded  lip.  (Genus  Phorus, 
De  Montf.) 

Example,  Trochus  agglutinans. 

C.  Umbilicated  species  with  a  very  depressed  spire, 
trenchant,  and  radiated  at  their  circumference  by 


an  angular  canal  of  the  middle  of  the  right  Hp. 
(Genus  Calcar,  De  Montf.) 
Example,  Trochus  Imperialis, 

D.  Orbicular,  depressed,  shining,  subcarinated  species ; 
the  aperture  subdepressed  and  semi-round,  \rith  a 

>  large  callosity  on  the  umbilicus.    (Genus  Roiella^ 
Lam.) 
Example,  Trochus  roseus. 

E.  Species  not  umbilicated,  conical,  with  a  flat  and 
circular  base,  the  columella  twisted ;  the  aperture 
very  angular. 

Examnle,  Trochus  niloticus. 

F.  Species  not  umbilicated,  conical,  elevated,  with  a 
circular  and  flat  base ;  the  termination  of  the  colu- 
mella strongly  twisted,  but  depressed  by  the  lip, 
appearing  to  be  notched  by  the  advance  of  an  in- 
ternal decurrent  fold.    (Genus  Teciusy  De  Montf.) 

Example,  Trochus  obeliscus. 

G.  Species  neither  umbilicated  nor  nacreous,  conical, 
very  much  elevated ;  whoris  of  the  spire  numerous, 
with  decurrent  striae ;  the  extremity  of  the  colu- 
mella strongly  twisted  and  reaching  beyond  the 
origin  of  the  lip.    (Genus  Telescopiumy  De  Montf.) 

Example,  Trochus  telescopiwn. 
H.  Species  not  umbilicated,  conical,  with  an  oblique 
base  ;  the  aperture  large,  slightly  angular;  the  colu- 
mella twisted  and  forming  a  species  of  tooth  at  its 
termination.    (Genus  Canthandus,  De  Montf.) 

Example,  Trochus  iris. 

M.  Rang  makes  the  genus  TVochus  more  comprehensive, 
for  he  comprises  under  it  the  following  subgenera:— 
1.  Sabot  {Turbo,  Montf.,  and  Lacuna^  Turton).  2.  Melea- 
grisy  Montf.  3.  Monodonta,  Lam.  4.  DelphimUa,  Lam. 
5.  Calcar,  Montf.  6.  Phorus,  Montf.  7.  Cirrhus,  Sow. 
8.  Solarium,  Lam.  9.  Euomphalus,  Sow.  10.  In/undibu- 
lum,  Montf.  11.  Trochus,  Montf.  12.  Telescopium^ 
Montf.  ^ 

Mr.  Swainson  places  the  Trochida  between  the  TurbidiP 
{Turbinidce  f)  and  the  Haliotidee,  with  the  following  cha- 
racter, and  without  noticing  the  animal : — 

Shell  mostly  trochiform  (except  Phasianella),  the  sub- 
stance almost  always  *  perlaceous ;'  outer  lip  never 
thickened ;  aperture  entire,  closed  by  a  shelly  or  homy 
operculum. 

The  following  are  the  subfamilies  and  genera  included 
by  Mr.  Swainson  under  this  family : — 

1.  Senectime.    Snake  shells. 

Operculum  round;  calcareous;  shell  turbinate;  the 
basal  whorl  varicose;  pillar  always  smooth;  apertUK 
round,  rarely  oblique. 

Genera :  Senectus,  Humph.  (This  genus  appears,  from 
the  specific  names  given,  to  be  the  tme  Turbo  of  authors— 
Turbo  marmoratus,  T.  pethiolatus  (peiholatus  f),  T.  argy- 
rostomus.  Sec.) ;  Marmorostoma^  Sw. ;  Delphinula,  Lam. ; 
Cychcantha,  Sw, ;  and  Cidaris,  Sw. 

2.  Trochince.    Trochus,  or  Top. 

Shell  trochiform ;  the  body  more  or  less  wide  and  flat- 
tened beneath ;  the  spire  conical  or  pyramidical ;  aperture 
oval,  wider  than  it  is  high  ;  operculum  homy.  (Mr. 
Swainson  adds,  except  in  the  first  genus  and  in  T.  nilo- 
ticus.) 

Genera:  Canthorbis,  Sw.  (with  the  subgenera  Tubican- 
thus,  Sw.;  Canthorbis,  Sw.  {Suns);  Pyramidea,  Sw.; 
Lamprostoma,  Sw. ;  and  Carinidea,  Sw.) ;  Trochus,  Linn, 
(with  the  subgenera  Chlorostoma,  Sw. ;  Trochus,  Linn. ; 
Pagodella,  Sw. ;  Trochidon,  Sw. ;  and  CaUiostoma,  Sw.) ; 
Monodonta,  Lam.  (with  the  subgenera  Elenchus,  Humph. ; 
Echinella,  Sw. ;  Monodonta,  Lam. ;  Fragella,  Sw. ;  and 
Monilea,  Sw.)  ;  Solarium,  Lam. ;  and  Onustus,  Humph. 
3.  Rotellime. 

Substance  <  perlaceous  ;*  shell  depressed,  smooth,  and 
highly  polished;  mouth  thin;  umbilicus  closed.  Mr. 
Swainson  adds  that  tljese  have  probably  no  operculum, 
and  that  Rotella  may  be  an  internal  shell. 

Genera :  Chrysostoma,  Sw. ;   Rotella,  Lam. ;  and  Tuic- 

LIDOMUS,  Sw. 

[N.B.  The  following  is  the  description  given  by  MM.' 
Quoy  and  Gaimard  of  the  animal  Rotella  lineolata,  pub- 
lished in  1834.  Figures  are  alsov  given  which  show  that 
the  shell  is  not  internal. 

The  animal  is  very  spiral,  with  an  elongated  oval  foot, 
folding  itself  longitudinally,  in  order  that  it  may  re-enter 
the  shell,  carrying  at  its  posterior  part  a  round  membranous 
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operculum,  absolutely,  as  in  the  true  TVochi,  with  large 
and  very  distinct  whorls.  The  lateral  fringes  of  the  feet 
are  snipped  as  it  were  (d^coup^es),  and  furnished  on  each 
side  with  four  long  loose  filaments.  The  muzzle  is  mode- 
rate. The  tentacles  are  very  long  and  slender  ;  the  ter- 
minal eyes  are  carried  on  very  long  pedicles,  such  as 
MM.  Quoy  "and  Graimard  had  never  seen  in  any  mollusk, 
for  they  do  not  resemble  those  of  the  Strombi^  which  are 
also  very  much  developed. 

The  pulmonary  cavity  is  very  open ;  a  long  gill  jB^oes 
from  the  left  boraer  to  the  right :  its  lamellse  are  ngid, 
rounded,  and  free  near  their  two  points,  which  appeared 
to  the  observers  black.  Tlie  anus  and  uterus  are  placed 
on  the  right  side.  Under  the  tentacle  of  this  side  is  a 
rather  large  auricle,  hollowed  into  a  gutter,  which  is 
never  wanting  in  any  individual,  serving,  no  doubt,  to 
direct  the  exit  of  the  eggs  in  this  mollusk,  which  is  very 
probably  hermaphrodite,  like  all  those  of  the  family  to 
which  it  belongs.  The  gill  appeared  to  MM.  Quoy  and 
Gaimard,  different  from  that  of  the  Trochi.  They  further 
state  that  these  animals  being  very  small,  and  their  speci- 
mens not  fresh,  their  remarks  are  not  so  complete  as  they 
could  have  desired.  The  same  observation  applies  to  the 
colours.  Nevertheless  they  state  tliat  one  may  see  that 
the  tentacles  are  yellowish,  annulated  with  brown;  and 
that  the  muzzle  is  circled  with  black  as  well  as  the  edge 
of  the  mantle.  The  colouring  of  the  gill  is,  they  add,  a 
rare  occurrence  in  the  mollusks,  where  it  is  hidden  under 
the  double  envelope  which  the  mantle  and  the  shell  form. 
(Zoologie  de  P Astrolabe  ;  and  see  the  Atlas^  pi.  61.)  ] 
4.  Pleurotomari<B.  (Pleurotomarinep?) 
Trochi  form ;  the  aperture  with  a  slit  or  fissure.  Fossil 
only. 
Genus,  Pleurotomaria,  Defrance. 

5.  Phasianellina. 
Obovate,  spiral,  polished ;  aperture  oval ;  snine  longer 
than,  or  eoual  to,  the  aperture ;  operculum  shelly. 
Genus,  Phasianella.    {Malacology^  1840.) 
Mr.  J.  E.  Gray  makes  the  Trochtdce  the  second  family 
of  his  Poclophthalma^  the  fii-st  section  of  the  order  Phyto- 
phaga  in  his  arrangement.   The  TrochicUs  are  immediately 
preceded  by  the  l^urbinida  and  followed  by  the  Stoma- 
tellid^e. 

Mr.  Gray's  Trochidce  connst  of  the  genera  Pyramis, 
Cardinaliat  Trochus^  Polt/donta^  Clangulus,  Phorcus^ 
(Phorusf),  Ziziphinus,  Canihiridus  {Cantharidus  f)^ 
T/ialotia,  Monodonta^  Gibbium,  Gibbula,  RoteUa^  Livona^ 
Ihlopiat  Camitia,  and  Delphinula.  {Synopsis  Brit. 
Mus.,  1&40.) 

In  this  article  we  shall  confine  ourselves  to  the  genus 
TrochuSy  as  it  is  restricted  by  De  Blainville  and  other 
authors.  Not  that  our  space  will  admit  of  a  description 
or  illustration  of  even  a  very  small  part  of  the  multitu- 
dinous and  highly  interesting  species  comprehended  under 
that  genus;  but  we  shall  endeavour  to  lay  before  our 
readers  two  or  three  of  the  forms,  so  as  to  convey  some 
idea  of  the  shells  and  inhabiting  animals.  This  group  is 
highly  ornamental  in  collections,  both  on  account  of  the 
shape  of  the  shells  and  the  colours  with  which  many  of 
them  are  ornamented ;  some  grow  to  a  considerable  size  ; 
and  few  collectors  are  satisfied  till  they  have  obtained 
fine  specimens  of  the  Carrier  Shells  (or  Mvteralogists  and 
ConenologistSy  as  they  are  termed,  according  to  their  se- 
lection of  shells  or  minerals  for  agglutination  to  their  own 
shells),  the  Suns,  and  the  Perspective  shells. 
Trochus. 
The  number  of  recent  species  of  Trochus  recorded  by 
M.  Deshayes  in  his  tables  is  one  hundred  and  three,  and 
there  is  reason  for  behoving  that  this  is  under  the  mark. 

Geographical  Distributton  and  Habits, — These  plant- 
eating  marine  gastropods  are  very  widely  diffused,  there 
being  few  seas  without  some  of  the  species :  they  have 
been  captured  at  depths  varying  from  tne  surface  to  forty- 
five  fathoms,  creeping  on  rocks  and  sea-weeds,  sand,  sandy 
mud,  and  gravel. 

We  proceed  to  the  promised  illustration  of  one  or  two  of 
the  forms. 

Examples. — TVochus  obeliscus.  Shell  conico-pyramidal, 
nodulous  and  granulous,  coloured  with  ^reen  and  white ; 
the  whorls  luberculato-nodose,  and  girt  with  many  granose 
circles ;  the  last  whorl,  as  it  were,  removed  or  taken  away 
(dempto) ;  the  lower  surface  planulate ;  the  lip  sinuated 
at  the  base. 


Such  is  Lamarck's  description,  but  the  species  figured 
by  MM.  Quoy  and  Graimard  in  the  *  Zoologie '  of  the  As- 
trolabe is  comparatively  smooth  :  the  figure  in  Knorr  re- 
ferred to  by  Lamarck  is  neither  very  nodulous  nor  very 
granulous,  and  the  species  represented  in  the  Atlas  of  the 
Astrolabe  may  be  a  smooth  variety. 

Animal  with  stout  and  short  tentacles,  which  are  white 
with  a  brown  border ;  the  ocular  peduncles  large,  pointed, 
and  doubly  circled  with  black.  The  muzzle  is  very  wide, 
with  a  black  riband  near  its  border,  as  well  as  the  head, 
which  is  moreover  dotted  with  greenish.  The  foot  is 
yellow  below,  and  so  dotted  with  brown  on  its  sides,  that 
it  appears  black.  The  edge  of  the  mantle  is  variegated 
with  brown  and  greenish.  The  fringes  of  the  feet  are 
white  and  without  filaments.    (Quoy  and  Graim.) 

Localities. — Lamarck  gives  the  Indian  Ocean  as  the 
habitat  of  his  species.  MM.  Quoy  and  Gaimard,  who  cap- 
tured the  individual  above  described  at  Tonga,  remark  that 
in  colour  it  is  TVocAm*  obeliscus,  but  that  it  tends  to  Tro- 
chus acutus  in  its  suddenly-pointed  spire. 

The  same  zoologists  observe  that  the  opercula  of  Trocht 
known  in  collections  are  nearly  all  of  a  chestnut  colour. 
This,  they  remark,  is  ordinarily  due  to  the  action  of  the 
air,  for  on  the  living  animal  they  are  transparent  and  yel- 
lowish. In  the  very  turriculated  species  the  animal  draws 
itself  back  into  the  shell  obliquely,  drag^ng  in  with  it  in 
this  manner  its  operculum,  which  otherwise  could  not  lie 
flat  in  the  aperture,  which  is  always  more  or  less  flattened. 
These  animals,  they  add,  show  themselves  but  little,  and 
hide  themselves  far  in,  so  that  none  of  their  parts  can  be 
perceived.  It  is  even  necessary  to  break  the  wrat  whorl  of 
he  shell  in  order  to  draw  them  satisfactorily.   {Astrolabe.) 


TroehiM  oWlUetta. 

a,  anterior  part  of  tite  aulraal :  a  portion  of  tiv  opercalnm  u  ntlble  at  the 

lower  part  of  the  Agure  :  6,  opercalum. 

lyochus  imperial f's.  (Genus  Imperator,  Mcntf.)  Shell 
orbiculate-conoid,  the  apex  obtuse,  violet-brown  above, 
white  below ;  with  transverse  imbricato-sauamous  furrows ; 
the  whorls  turgidly  convex,  squamoso-raaiate  at  the  mar- 
gin ;  the  scales  complicated ;  umbilicus  infundibuliform. 
(Lam.f 

Animal,  Foot  oval,  rather  large ;  the  muzzle  elongated 
in  form  of  a  proboscis ;  the  tentacles  short,  white,  with  a 
black  or  reddish  line  running  lengthwise ;  ocular  peduncles 
very  Uout,  obtuse,  the  palmettes  hardly  vi8ible7>  AJl  thesa 
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parts  aie  whitisli :  the  head  and  the  mouth  Are  striated 
across  with  black  and  violet :  this  last  colour  belongs  only 
to  the  lett  side.  The  foot  has  some  very  bright  marks  on 
its  sides :  its  lateral  fringes  are  without  filaments. 

Operculum  oral,  smooth,  whitish,  and  a  little  convex 
(renfl^)  towards  one  of  its  extremities.    {Astrolabe,) 

MM.  Quoy  and  GJaimard,  Who  observe  that  the  operculum 
of  this  species  determined  them  to  place  it  in  the  genus 
Turbo,  state  that  it  has  only  been  hitherto  found  at  New 
Zealand,  where  it  Is  rare.  They  never  obtained  more 
than  one  living  specimen :  that  from  which  the  description 
and  figure  were  taken  was  small,  being  only  two  inches  in 
diameter,  comprising  the  spines.  It  was  covered  with  cal- 
careous incrustations  and  marine  plants,  indicating  the 
sloth  of  the  animal :  they  found  it  in  the  Passe  des  Fran- 
cais,  Tasman  Bay. 


Trochus  imperialis.  with  animal. 
A,  antorior  part  of  animal  seen  from  above ;  6,  iuaide  of  operculum ;  c,  out> 


s^ile  of  the  same. 


Solarium. 


The  number  of  recent  species  recorded  by  M.  Deshayea 
m  his  tables  is  twelve. 

Geographical  Distribution  and  Habits. — ^The  species  of 
this  genus  hitherto  found  have  occurred  in  the  seas  of  the 
warmer  climates.  The  Mediterranean,  the  Indian  Ocean, 
the  coasts  of  Tranquebar,  the  South  Seas,  and  those  of 
New  Holland,  are  the  localities  recorded  by  Lamarck. 
The  specimens  have  been  found  near  the  shore — it  seems 
to  be  a  littoral  genus — on  rocks  and  weeds. 

Examples. — Solarium  perspectivum.  Shell  orbiculate- 
conoid,  longitudinally  striated,  whitish-yellow,  with  articu- 
lated belts  of  white  and  brown  or  chestnut  near  the  sutures ; 
the  notches  of  the  umbilicus  small.    (Lam.) 

Animal  with  a  large  foot  widened  in  front,  and  having 
a  very  strongly  developed  marginal  furrow,  yellowish  on  the 
sides,  marked  with  a  black  stria  above.  The  head  pre- 
senting a  large  escutcheon.  The  tentacles  short,  stout, 
and  marked  with  two  longitudinal  black  bands  on  the 
sides.  At  their  base  are  placed  the  eyes  on  very  short 
pedicles.  The  branchial  cavity  appeared  to  bepartially 
divided  in  two,  lengthwise,  by  a  sort  of  fold.  Tne  intes- 
tine describes  two  rather  eottiderable  circumvolutions 
before  it  passes  the  liver.  ^ 

Operculum  large,  oval,  membranous,  and  strongly  but 
sparingly  spiral  at  dne  of  its  extremities.  The  colour  is 
yellowish,  like  that  of  the  whole  ailimal. 

MM.  Quoy  and  Gaimard,  who  have  given  this  descrip- 

1  of  the  animal  in  the  *  Zoologic  *  of  the  Astrolabe,  state 


that  they  know  notliing  of  the  habits  of  this  species,  wnicn 
was  brought  to  them  nearly  dead  by  a  Malay  of  Amboyna. 


Solarhlm  penpectivam. 

a,  Uront  riew  t  h,  seen  fVom  below ;  e,  opcrenlum  ;  cf»  anterior  part  of  the 
animal.    (Operculum  and  animal  from  tlie  Atlas  of  the  Astrulabe.) 

Solarium  variegatum. — Shell  orbiculate-convex,  tran  - 
versely  sulcated,  longitudinally  striated  articulately,  varie- 
gated with  white  and  bay;  umbilicus  patulous  and  cre- 
nelated.   (Lam.) 

Animal  nearly  of  the  same  colour  as  the  sheU,  which  it 
secretes  ;  for  it  is  brown,  dotted  with  black,  on  all  parts. 
The  tentacles  are  stout,  lon^,  obtuse,  oanying  the  eyes  at 
a  certain  distance  from  their  base  on  a  convexit^r.  The 
foot  is  oval,  rather  large,  widened,  notched,  and  aiiriculated 
in  front. 

It  carries  at  its  posterior  psnrt  one  of  the  most  angular 
of  opercula,  of  an  unioue  form  among  mellusks,  and  already 
knowti  in  collections  oy  the  account  of  M.  de  Roissy,  but 
without  thfe  knowledge  of  the  species  to  which  it  was  to 
be  referred.  It  is  a  long,  solid,  calcareo-membmnous  cone, 
carrying  membranous  lamelloe  spirally  throughout  its  length. 
The  interspaces  are  as  it  were  nbanded.  (Quoy  and 
Gaimard.) 


:y#>- 


Shell  of  Solttim  Tuiev&tirai. 

a,  the  animal  and  tbcU  of  Solarium  yariegatom,  together  with  Ac  opercakiB 
seen  from  below ;  6,  the  operculum.    (Astrolabe.) 
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MM.  Quoy  and  Gaimard  observe  that  notwithstanding 
the  form  of  this  operculum,  it  may  be  seen,  by  the  dispo- 
sition of  its  elements,  that  it  is  returning  to  those  of  the 
true  TrochL  It  does  not  enter  completely  into  the  shell, 
the  aperture  of  which  it  well  fills.  Tney  notice  the  small- 
ness  of  the  specimen  which  they  obtained,  the  size  of 
which  they  say  prevented  them  from  pushing  further  their 
researches  as  to  its  organization.  It  came  from  Carteret 
Harbour  in  New  Ireland. 

Fossil  Trochi  and  Solaria. 

Trochus. — M.  de  Blainville  states  that  Lamarck  enume- 
i-ates  nine  fossil  species,  and  De&ance  fifty-six,  eleven  of 
which  the  last-mentioned  zoologist  considers  as  analc^o^s  : 
six  are  from  Italy,  and  thirty-eight  from  Grignoi^* 

Mr.  Q.  B.  Sowerby  observes  that  the  fossil  species, 
which  are  rather  numerous,  belong  to  the  newer  forma- 
tions, such  as  the  crag,  the  calcaire  groasier,  and  the  green- 
sand  :  they  are  also,  he  adds,  found  in  the  London  clay, 
and  he  remarks  that  he  has  reason  to  believe  that  some 
species  occur  so  low  down  as  the  lias. 

The  number  of  fossil  species  of  Trochus  recorded  by  M. 
Dcshayes  in  his  tables  is  seventy  (tertiary) ;  and  of  these 
Trocht  7na0tis,/aguSj  cingulaius,  agglutifians,  Adansoni^ 
conuluSt  ctnerarius,  conuloides,  Matoni,  zizyphinuSy  stri- 
gosus,  and  obliquatusy  are  given  as  species  found  both 
living  and  fosBil  (tertiary).  Troc&m  crentUaitu  is  noted 
among  those  species  which  are  found  in  more  than  one 
tertiary  formation,  but  does  not  occur  in  the  living  and 
fossil  list.  Mr.  Lyell,  however,  under  the  head  of  *  Fossil 
Shells  collected  by  him  in  Ischia,  and  named  by  M.  Des- 
hayes,'  mentions  Troohus  crenulahis  as  one  of  four  shells 
sent  to  him  from  Ischia,  all  of  recent  species.  Mr*  I^^H 
enumerates  also,  among  the  fossil  shells  from  the  western 
borders  of  the  Red  Sea,  collected  by  Mr.  James  Burton, 
and  communicated  by  G-.  B.  Oreenoi\gh,  IKs^.,  Trochi  fna- 
culatm,  virgatusy  and  mauritianusy  all  descnbed  as  recent 
by  Lamarck.  *  Among  the  fossil  shells  collected  by  him  at 
Sienna,  he  notices  Trochus  fermonii,  and  a  new  species, 
with  its  colour.    {Principles  of  Geology,) 

That  Trochus  occurs  below  the  chalk  appears  from  Dr. 
Fitton's  valuable  list,  where  Trochus  Sedgwickii  is  re- 
corded both  from  the  upper  p-een-sand  of  the  Isle  of 
Wight,  and  from  the  Oxford  oolite  in  Dorsetshire,  and  an- 
other uncertain  species  from  the  last-named  locality.  See 
this  list  also  for  localities  of  Pleurotomaria,  (Strata  be- 
tween  the  Chalk  and  Oaford  Oolite,) 

Nor  is  it  wanting  in  the  Silurian  rocks,  where  Mr.  Mur- 
chison  records  the  presence  of  the  genus  in  the  old  red 
sandstone  (middle  and  lower  beds  only).  In  the  upper  Lud- 
low rock,  and  (with  a  ?)  in  the  Caradoc  sandstone.  In  the 
same  elaborate  work  Phurotomaria  is  noted  from  the 
lower  Ludlow  rock  and  from  the  Caradoc  sandstone.  {Si- 
lurian  System,) 

Solartum.—M.  de  Blainville  observes  that  Lamaf  ck  re- 
cords eight  fossil  species,  and  Defrance  seventeen,  some  of 
which  are  subanalogues  from  the  calcaire  grossier.  M.  de 
Blainville  also  notes  the  fossil  Solarium  magnum  (Ma- 
clurite)'from  North  America,  and  adds  that  Defrance  enu- 
merates eight  species  of  Buomphalw  (fossil). 

Mr.  G.  B.  Sowerby  observes  that  a  few  fossil  species 
occur  in  the  tertiary  beds ;  and  that  there  are  some  fossils 
belonging  to  the  lower  beds  of  oolitic  formation,  and  even 
as  low  as  the  mountain  limestone,  which  resemble  them 
very  nearly :  these,  he  adds,  form  the  genus  Cirrus  of  some 
authors,  and  do  not  appear  to  him  to  possess  any  characters 
by  which  they  may  be  generically  distinguished  from  the 
Trochi,  Turbines,  or  Solaria. 

M.  Deshayes,  in  his  tables,  makes  sixteen  the  number  of 
fossil  Solarta  (tertiary),  and  names  Solaria  variegaium, 
carocollatwn,  and  pseudo^erspeetivum  as  species  found 
both  living  and  fossil  (tertiary). 

In  the  list  of  Red  Sea  shells  above  referred  to  Solarium 
pcrspectii^um  appears. 

That  the  genus  occurs  below  the  chalk  is  evident  from 
Dr.  Fitton's  List,  also  above  referred  to,  where  three  species 
are  recorded  from  the  upper  green-sand,  the  gault^  and 
Blackdown.  Cirrus  is  also  noted  from  the  upper  green- 
sand  of  Dorset. 

Solarium  does  not  appear  among  the  fossils  of  the  Si- 
lurian iXKiks,  but  no  less  than  nine  species  of  EuompAcUus 
arc  recorded  in  Mr.  Murchison's  tables,  coming  respectively 
from  the  Aymestry  limestone,  the  lower  Ludlow  rock, 


the  Wenlock  limestone,  the  Wenlock  shale,  the  CaiaJcc 
sandstone,  and  the  Llandeilo  ilags. 

Thesp  works  are  only  quoted  as  examples  out  of  muny 
fossil  lists  \yhich  should  be  examined  by  the  student. 

Here  may  be  best  noticed  the  Botella  nana  (from  the 
Claiborne  beds,  Alabama,  tertiary)  of  Mr.  Lea,  who  observes 
.that  he  is  not  ^warethat  the  ^enus  I^otella  has  l3eforp  been 
observed  in  a  fossil  state  in  America  or  in  Europe,  and  re- 
fers to  the  tables  of  M.  Deshayes,  who  gives  four  recent 
species,  but  none  fossil.    (Contributions  to  Geology.) 

TRO'CmDON.     [Trochid.!:.] 

TROCHI'LIDiE,  the  scientific  name  for  the  family  of 
Humming-Birds, 

Linnaeus,  in  his  last  edition  of  the  *  Systema  Nutiu*a),' 
placed  the  genus  Trochilus  at  the  end  of  "lifs  order  Piece, 
and  next  to  the  genus  Certhia, 

Cuvier  includes  the  Colibris  (^Trochihis^  Linn.)  in  his 
order  Passereaux,  placing  the  group  between  the  Grim- 
pereaux,  or  Creepers {Uerthia,  Linn.),  which  in  Cuviers 
arrangement  comprises  the  Sun-Birds  and  the  Hpopoes 
(  Upupcty  Linn.). 

The  views  of  Mr.  Vigors  with  regai-d  to  this  family 
will  be  found  in  the  article  Sun-Birds,  vol.  xxiii.,  p. 
284. 

M.  Lesson,  in  liis  *  Manuel,'  places  the  Trochilida  next 
to  the  Philedonidce,  and  at  the  end  of  the  Tenuirostres, 
making  the  family  consist  of  two  genera  only,  viz.  Colibri 
{Polytmus,  Briss. ;  Trochilus,  Linn,  et  Auct.),  and  Ornis- 
mya^  Less.  {Mellisuga,  Briss. ;  Trochilus,  Linn*,  Tenjm., 
Vieill. ;  and  Orthorhynchus,  Lac^p.).  The  same  zoologist, 
in  his  elegantly  illustrated  work  *  Les  Trochi lid6es,  ou  les 
Colib/is  et  les  Oiseaux  Mouches,'*  gives  the  following 
classification  of  this  brilliant  group  :— 

Trochilus,  auctorum. 

Sjrnonvms : — Mellisuga  et  Polytmus,  Briss. ;  Trochilus, 
Linn.,  Gm.,  Lath.,  Vieill.,  Temm. ;  Trochilus  et  Ortho- 
rhynchus,  Lac6p. ;  Trochikts,  Cynanthics,  PhoBthorriis, 
Campylopterus  et  Lampornis,  Sw.  (*  Zool.  Joum.')  ;  Tro- 
chilus, Ramphodon,  et  Ornismya,  Less. ;  Bellatrix,  Calli- 
phlox,  Potytmus,  Ghucis,  Anthracothorax^  Heliactin, 
Hylocharis,  Bastlinna,  Chrysolampis,  Smaragdites,  ef 
Eulampis,  Boie  C  Isis,'  1831). 

Zoological  Characters, — Bill  loneer  than  the  head 
straight  or  arched,  the  upper  mandible  a  little  widened  at 
the  base,  rounded  above  and  beyond  the  nostrils,  tapering 
into  a  point.  Lower  mandible  straight  or  slightly  bent 
above  and  below,  entering  within  the  upper  mandible, 
dilating  a  little  towards  the  point,  and  of  the  same  length 
as  the  preceding. 

Nostrils  basal,  very  small,  covered  by  the  advanced 
feathers  of  the  forehead,  placed  in  a  lateral  fosset,  sepa- 
rated fi^m  each  other  by  a  slight  ridee. 

Wings  with  the  quill-feathers  graduated.  The  first  the 
longest,  and  so  on  in  succession. 

Tail  composed  of  ten  feathers,  veiy  variable  in  length 
and  form. 

Tarsi  delicate,  slender,  naked  or  feathered  to  the  heels, 
scutellated,  having  in  front  three  equal  toes,  the  two  in- 
ternal ones  a  little  connected  at  their  base,  the  hind  toe 
radier  stout,  all  furnished  with  compressed,  curved,  and 
hooked  claws,  which  are  rather  robust  for  the  toes. 

Ton^e  extensible,  long,  divided  at  the  summit  into 
two  widened  filaments,  wliich  are  slightly  spatulate,  and 
supported  by  two  very  long  branches  of  the  os  hyoidcs 
acting  like  a  spring,  tubular  in  the  centre,  or  formed  of  t\\  o 
co-adapted  (adossfis)  cartilaginous  canals. 

Geographical  Distri6ution,—Anm''ica.  (including  many 
of  the  adjoining  islands),  principally  between  the  tropics ; 
but,  at  the  same  time,  there  are  species  which  range  very 
far  to  the  south,  and  others  to  the  north  .t 

jPoorf.— Soft  insects,  such  as  spiders,  tipulae,  gnats,  ants, 
and  also  small  coleopterous  insects ;  accessorily  the  honied 
juice  of  flowers. 

Plumage.— ThBi  of  the  male  brilliant,  sumptuous,  and 
with  metallic  reflections.  The  livery  of  the  females  is 
nearly  always  sombre,  tarnished,  or  with  but  little  bril- 
liancy. The  young  reseijible  the  females,  and  only  gra- 
dually gain  the  dress  of  the  males.  The  feathers  have  their 
barbules  constantly  disposed  in  facets,  even  in  those  whose 
plumage  is  dull. 

•  8vo..  Pans.  183^. 
f  Threo  species  arc  recorded  iu  the  isluud  of  Jaan  f  otnandw. 
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Ist  Race.    The  Paiagonians. 
Tail  elongated,  deeply  forked ;  Sie  bill  rounded,  long, 
expanded  (renfld)  at  the  extremity,  very  straight, 

Obs,— The  plumage  is  dull,  brownish,  with  little  bril- 
liancy.   The  only  known  species  inhabits  South  America. 
Example,  Ornismya  trutis.  Less.    Locality,  Chile.  (TVo- 
chilus  gigas,  Vieill.) 

2nd  Race.    The  Campylopterians  {Campyloptertu^  Sw.). 
JVingi  with  the  shalts  of  their  quill-feathers  flattened, 
dilated,  and  bent,  which  gives  the  feathers  a  sabre-like 
curved  or  dolabriform  disposition.     Head  without  any 
tuft ;  the  bill  strong  and  slightly  arched. 
M.  Lesson  divides  this  race  into  two  sections : 
1.  The  Swallow-like  Campylopterians. 
Tail  very  long,  deeply  forked. 

Example,  Ornismya  hirundinacea  (Trochilus  macrou- 
rus,  Gm.). 

2.  The  True  Campylopterians. 
Tail  moderate,  equal. 

Examples,  Ornismya  latipennis  (Trochilus  campylop* 
terus^  Gm.) ;  Campylopterus  ensipennis,  Sw.,  &c. 
3rd  Race.  The  Velvet  Humming-Birds  {Les  Siriceeux — 

Culampis,  Boie). 
Tail  moderate,  equal  or  notched,  bill  a  little  recurved ; 
form  robust. 

Example,  Trochilus  auratus,  Less.  (Trochilus  grana- 
tinus,  Lath.),  &c. 
4th  Race.       The  Ramphodons    (Ramphodon,    Less.; 

Heliotryx,  part,  Boie). 
Bill  furnished  with  strong  and  serrated  teeth.    Two 
sections. 

1.  True  Rami>hodons. 
Bill  elongated,  prismatic,  straight,  widened  at  the  base, 
hooked  at  the  point ;  tail  rounded,  the  tail-feathers  a  little 
graduated. 

Example,    Ramphodon   maculatum^  Less.    (Trochilus 
ncsviusy  Dumont ;  Trochilus  squamosus^  Licht.). 
2.  The  Sawbills. 
Bill  moderate,  slightly  recurved ;  tail  a  little  notched  in 
the  middle,  of  a  deltoidal  form. 

Example,  Ornismya  petasophora.  Less.  (Trochilus  serri- 
rostriSf  Vieill. ;  Trochtlus  jantinotusy  Natter. ;  Trochilus 
petasophorus,  \Vied.),  and  another. 

5th  Race.    The  Avosets. 
Bill  moderate,  toothed  on  the  edges  of  the  mandibles, 
recurved  upwards ;  tail  moderate,  rounded  at  the  end. 

Example,  Ornismya  recurvirostris^  Less.  (Trochilus  re- 
curvirostrisy  Sw.),  and  another. 

6th  Race.    The  Caribs  (Anthracothorax,  Boie). 
Bill  elongated, robust,  recurved;  tail  moderate, rounded ; 
a  plastron  before  the  neck. 
Example,  Trochilis  viridis.  Less,  &c. 
7th  Race.    Tlie  Buffon  Humming-Birds  (Glaucisj 

Boie). 
Bill  elongated,  recurved ;  tail  moderate,  a  little  notched 
in  the  middle ;  no  jugular  plastron. 
Example,  Trochilus  BuJ'onii,  Less.,  ficc. 

8th  Race.    The  Brins-Blancs  (PhiiBthornis,  Svr.), 
Bill  very  long,  very  much  arched ;  form  elongated,  de- 
licate ;  tail  with  its  feathers  graduated ;  the  two  internal 
feathers  exceeding  the  lateral  ones. 
Example,  Trochilus  superciliosusy  Linn.,  &c. 
9th  Race.     The  Topazes  (Polytmus,  Briss.t  Boie ; 
Lampornis,  Sw.). 
Bill  elongated,  recurved ;  two  long  filaments  in  the  tail 
of  the  male. 
Example,  Trochilus  pella,  Linn. 

10th  Race.     The  Polytmi. 
Bill  short,  straight ;  the  external  tail-feathers  terminated 
by  two  long  filaments. 

Example,  Ornismya  cephalatra  (Trochilus  polytmus, 
Linn.). 

11th  Race.     The  Sapphos  (Lesbia^  Less.). 
Bill  moderate,  nearly  straignt ;  tail  with  its  feathers  very 
much  graduated,  wide,  and  deeply  forked. 

Example,  Ornismya  Sappho,  Less.  ( Trochilus  spar^a- 
nurus,  Shaw;    Trochilus  radiosus,    Temm. ;    Trochtlus 
chrysurus,  Cuv. ;  Trochilus  chn/sochloris,  Vieill.),  &c. 
12th  Race.  The  Clemences  (Ccsligena,  Less.). 
Bill  very  lon^,  very  straight ;  form  stout ;  /atV  moderate, 
hardly  notched  m  the  middle,  or  equal. 

1st  Tribe.  The  Mexicans. 
No  amethystine  gorget. 


Example,  Ornismya  clemencitp.  Less.,  &c. 

2nd  Tribe.  The  Corinnas. 
Bill  very  long,  straight :  an  amethystine  gorget. 
Example,  Ornismya  mesoleuca ,  Less.,  &c. 
13th  Race.     The  Jacobins, 
Bill  short,  straight ;  tail  ample  or  graduated. 
Example,  Ornumya  aurita^  Less.    (Trocliilus  auritus, 
Vieill.),  &c. 

14th  Race.     The  Glaucopes  (MellisugUy  Briss.,  Boie). 
BiU  short,  straight ;  tail  forked. 

Example,  Ornismya  glaucopis.  Less.  (Trochilus  gfau- 
copiSi  Gm.),  &c. 

15th  Race.     The  Lucifers. 
Bill  elongated,  recurved,  delicate ;    tail   forked ;    an 
amethystine  or  steel-blue  gorget. 

Example,  Ornismya  cyanopogon,  Less.  (Cynanthus  lu- 
cifer^  Sw.),  &c. 

16th  Race.  The  Racket-tails  (Platures,  I^ss.). 
Tail  composed  of  acuminated  feathers,  the  two  exter- 
nal ones  with  shafts  without  barbs,  and  terminated  by  oval 
battledores  (palettes). 

Example,  Ornismya  platura.  Less.  (Trochilus  longi- 
caudus,  Gm. ;  Trochilus  platurus.  Lath.  Vieill.),  and 
another. 

17th  Race.     The  Emeralds  (Basilinnuy  Boie). 
Bill  elongated,  straight ;    tail  rounded,  moderate :  plu- 
mage emendd-green  above  and  beneath,  or  mixed  with 
white  only. 

Example,  Ornismya  albirostrts,  Less.  (Trochilus  leuco* 
gastCTj  Gm. ;  Trochilus  mellisugusy  Lath.),  &c. 
18th  Race.     The  Amazilis. 
Bill  straight,  moderate,  reddish ;  plumage  green  above, 
white  with  ferruginous,  or  purple  violet. 

Example,  Ornismya  amazili.  Less.  (Orthorhynchus 
amaziliy  Less.,  Zool.  de  la  Coquille),  &c. 

19th  Race.     The  Sephaniodes  (Stephanoides  ?), 
Bill  straight,  delicate  ;  head  tufted ;  tail  rounded ;  lower 
part  of  the  body  with  rounded   scales;   head  violet  or 
sapphirine. 

Example,  Ornismya  sephaniodes,  Less.  (Mellisuga 
Kingii,  Vig.),  and  another. 

20th  Race.  The  Tufts  (SmaragditeSy  Boie,  part). 
Bill  very  short,  straight ;  a  tuft  terminated  by  a  large, 
loose,  gemmaceous  blue  or  green  plume. 

Example,  Ornismya  Delalandiy  Less.  (Trochilus  Dela- 
landi  and  Trochilus  versicolor,  the  latter  the  young, 
Vieill.),  Sec. 

21st  Race.    The  Straight-tails  (Heliaclin,  Boie  ; 
Cynanthusy  Sw.,  part). 
Bill  very  short ;  tail  composed  of  long,  delicate,  pointed, 
graduated  feathers. 

Example,  Ornismya  chrysolopha.  Less.  (Trochilus  cor- 

nutusy  Wied. ;  Trochilus  btlophus,  Temm. ;  Trochilus  Du- 

fresniiy  female,  and  Trochilus  Pretrii,  young,  Vieill.),  &c. 

22nd  Race.    The  Rubies  (CalliphloXy  Boie). 

Bill  short,  straight ;  an  amethystine  or  ruby  gorget ;  tail 

moderate. 

1st  Tribe.    The  Amethysts. 
Throat  amethystine-red. 
Example,  Ornismya  amethystinoy  Less.,  &c. 

2nd  Tribe.    The  Rubies. 
Throat  rubv-red ;  body  golden^reen  above. 
Example,  Ornismya  colubris.  Less.  (Trochilus  colubrisy 
Linn.),  and  another. 

3rd  Tribe.    The  Sasins. 
Throat  ruby-red ;  body  light-coloured  (blond)  above. 
Example,  Ornismya  sasin.  Less.  (Trochilus  ntfus,  Gm. ; 
Trochilus  collaris.  Lath. ;  Trochilus  ruber,  Edw.). 
4th  Tribe.    The  Annas. 
Throat  ruby-amethystine ;  head  the  same. 
Example,  Ornismya  Anna, 

23rd  Race.    The  Topazes  (Chrysolampis,  Boie). 
Bill  straight;    tail  rounded;    head   ruby-red;   throat 
topaz. 

Example,  Ornismya  moschita.  Less.  (Trochilus  mosqui' 
tuSy  Linn.). 

24th  Race.    The  Sapphires  (Hytocharis,  Boie). 
Plumage  very  golden-green,  with  a  blue  tone»  or  the 
throat  azured ;  tail  equal ;  bill  small,  delicate,  straight. 

Example,  Ornismya  audeberti.  Less.  (Trochilus  lucidus, 
Shaw),  and  another. 
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25th  Race.    The  Blues  (Bleuets). 

Bill  short,  straight,  delicate;  tail  rounded;  head  and 
neck  azure ;  tail  green. 

Example,  Ornismya  Arsennii^  Less.  (Trochilus  leucotis 
(female),  Trochilus  leucocrotaphus,  Vieill.,  (^Trochilus 
lucidus,  Shaw),  and  another. 

26th  Race.    The  Gold-tails.- 

Bill  slightly  recurved ;  tail  with  the  feathers  acuminated 
and  of  a  brilliant  red  gold  colour. 

Example,  Ornismya  CEnoney  Less.,  and  another. 
27th  Race.    The  Fovs  (Coquets)  (Lophornis,  Less. ; 
Beuairix,  Boie). 

Bill  short,  aciculate,  straight,  delicate  ;  feathers  of  the 
neck  elongated  into  flabelliform  ornaments  (parures  flabel- 
l^es) ;  tail  moderate,  rounded. 

Example,  Ornismya  omatay  Less.  {Trochilus  ornattcs, 
Gra.),  &c. 

Mr.  Swainson  sees  in  the  Humming-Birds  the  fbll  deve- 
lopment of  the  suctorial  perfection  belonging  to  the  Tenui- 
rostres.  The  bill,  he  remarks,  appears,  from  its  soft  and 
delicate  structure,  adapted  for  no  other  purpose  than  to 
protect  a  long,  bifid,  and  flattened  tongue,  darted  by  the 
birds  into  the  nectary  of  flowers,  for  the  purpose  of  licking 
the  honey.  He  observes  that  this  tongpue  has  been  de- 
scribed as  tubular^  but  that  in  all  the  Humming-Birds  that 
he  had  examined  the  two  filaments  were  perfectly  flat ; 
and  so  they  might  be  consistently  with  the  body  of  the 
tongue  being  a  double  tube :  nor  does  Mr.  Swainson  say 
whether  the  specimens  examined  by  him  were  recent,  dry, 
or  preserved  in  spirit.  He  adds  that,  like  the  rest  of  the 
tribe,  the  humming-birds  are  partly  insectivorous,  as  he 
had  personally  ascertained,  having  repeatedly  discovered 
minute  flies  in  the  stomachs  of  those  he  dissected. 

Tlie  same  zoologist  observes  that  there  is  obviously  a 
strong  affinity  between  the  Humming-Birds  and  the  Cin- 
nyrida?,  although  he  is  unacquainted  with  the  precise  link 
which  connects  the  two ;  and  that  although  the  old  authors 
not  unfrequently  confounded  the  two  races,  they  are  too 
distinct  to  be  mistaken  even  by  a  modem  student.  *  The 
CinnyridcBy  says  Mr.  Swainson  in  continuation,  *  have 
full-sized  legs,  and  their  wings  moderate  and  rounded :  the 
Humming-Birds,  on  the  contrary,  have  the  feet  excessively 
short  and  remarkably  small ;  while  the  wings,  for  the  size 
of  their  body,  are  frequently  longer  than  those,  of  the  swal- 
lows. As  the  sunbirds  are  restricted  to  the  tropical  lati- 
tudes of  Africa  and  India,  so  are  the  humming-birds 
confined  to  America :  both  groups  are  rich  in  species ;  and 
of  this  in  particular  the  variety  of  secondary  forms  is 
almost  innumerable.  We  have  endeavoured  to  determine 
tlie  five  principal  genera,  but  the  subgenera  can  only  be 
correctly  ascertained  by  a  much  more  rigid  ansilysis  than 
we  have  yet  been  able  to  make.  In  the  genus  Trochilus^ 
as  now  restricted,  we  have  all  those  whose  bills  are  per- 
fectly straight,  the  tail  being  either  even  or  slightly  divari- 
cated. Cynanthus  comprehends  such  species  as  have  the 
bill  slightly  bent,  with  a  tail  very  long  and  deeply  forked. 
If  we  look  to  the  sunbirds  on  the  one  hand,  and  to  the 
hoopoes  on  the  other,  we  immediately  perceive  that  the 
straightness  of  the  bill  is  a  typical  per&ction  of  the  hum- 
ming-birds. In  the  genus  Lampornis  the  bill  is  obviously 
mucn  depressed  at  the  base,  and  the  tail  is  broad  and 
even ;  while  the  type  of  the  genus  Campyhpterus  seems 
to  be  the  recurved-billed  humming-birds.  Last  of  all 
comes  the  genus  Phosthornis:  hitherto  the  form  of  the 
tail  has  either  been  s<}uare,  forked,  or  rounded  ;  but  in  this 
g^roup  the  tail  is  considerably  and  re^larly  graduated,  the 
side-feathers  very  short,  and  the  middle  pair  far  exceeding 
all  the  others ;  tne  bill  is  not  merely  bent,  but  so  much 
curved  in  the  typical  species  as  nearly  to  assume  the  form 
of  a  sickle.  The  gay  and  beautiful  green  which  ornaments 
the  upper  plumage  of  all  the  groups  here  gives  place  to  a 
brown  colour,  and  even  the  throats  of  the  male  birds  are 
destitute  of  ornament.  The  genus  Phaethomis,  in  fact, 
obviously  represents  the  rasorial  type,  and  is  a  miniature 
likeness  of  the  hoopoes,  or  that  family  with  which  we 
began  our  survey  of  the  Tenuirostres,*  {Classification  qf 
Birds,  1837.) 

In  the  l^nopsis  of  the  same  work  Mr.  Swainson  gives 
the  following  arrangement  and  definitions,  observing  that 
the  typical  characters  alone  are  given  of  what  he  considers 
to  be  the  primary  groups ;  but  as  the  circular  succession 
of  the  subgenera  in  each  is  a  subject  which  requires  more 
investigation  than  he  had  been  able  to  give  it,  he  will  not 
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attempt  to  impose  names  upon  the  minor  groups,  which 
could  not  as  yet  be  properly  demonstrated. 

Family  TrochilitUe.    Humming-Birds. 

Wings  excessively  long,  falcated.    F||^t  very  small. 
Genera. 

lampornis,  Sw.— J3f7/  straight,  or  very  slightly  bent, 
generally  pale,  considerably  depressed  for  its  whole  length, 
but  more  especially  at  the  base.  Wings  reaching  to  the 
end  of  the  tail,  which  is  short  and  even. 

Example,  Lampornis  mango, 

Trochilus,  Axict—Bill  very  straight,  long,  cylindrical, 
or  rather  broader  than  high.  Tail  generally  even,  but 
sometimes  slightly  forked. 

Example,  Trochilus  longirostris. 

Cynanthus,  Sw. — Bill  cylindrical,  more  or  less  curved, 
rat/ forked. 

Example,  Cynanthus  forftcatus. 

Phcethomis,  Sw. — Bill  considerably  compressed,  gene- 
rally curved  from  the  base.  Tail  graduated,  or  cuneated. 
Colours  less  brilliant.    The  Rasorial  type. 

Example,  Phupthomis  super ciliosus. 

Campylopterus,  Sw.—^ife  curved.  Shafts  of  the  quills 
dilated.     Tail  graduated. 

Example,  Campylopterus  recurvirosiris. 

Such  IS  Mr.  Swainson's  arrangement.  The  Trochilidis 
are  placed  by  him  between  the  Cinnyrid^B  and  the  Prome- 
roptdee, 

•  The  Prince  of  Canino,  in  his  *  Specchio  Comparative ' 
(1827),  places  the  family  Anthomyzi,  with  the  genus  Tro- 
chilus, between  the  familes  Tenuirostres  and  JEgithali. 
In  his  *  Birds  of  Europe  and  North  America'  (1838)  the 
Trochilidee  are  arranged  between  the  UjmpidiB  and  the 
Certhidce,  and  comprise  the  genera  Trochilus,  Lampornis^ 
and  Calliphlox. 

Mr.  G.  R.  Gray  (Zw/  of  the  Genera  of  Birds  (1840)) 
gives  the  Trochilidis  a  place  between  the  Nectarinidce 
ajid  the  Meliphagidce,  making  the  first-named  family  con- 
sist of  the  following  subfamilies  and  genera : — 
Subfam.  1.    Lampominse. 

Genera : — Campylopterus,  Sw. ;  Eulampis,  Boie  ;  Peta- 
sophora,  G.  R.  Gray ;  Lampornis,  Sw. ;    Glaucis,  Boie ; 

?  {Chrysures,  Less.) ;    Topaza,  G.  R,  Gray ;  Calo- 

thorax,  G.  R.  Gray  {Lucifers,  Less.). 

Subfam.  2.    Phcethorninse. 

Genera : — Grypus,  Spix ;  Phaethomis,  Sw. 
Subfam  3.    Trochilinse. 

Genera: — Patagona,  G.  R.  Gray  (Patagones,  Less.); 

Cceligena,*  Less. ;    ?  {Glaucopes,f  Less.)  ;  Lesbia, 

Less. ;    Heliactin,  Boie ; .  Trochilus,  Linn. ;    Heliothryx, 

Boie;    ?    (Platurus,  Less.); ?   (Avocettes^ 

Less.) ;  Polytmus,  Briss. ;  Amizilis,  Leas. ;  Sephanoides, 
Less. ;  Orthorhynchus,  Cuv. ;  MeUisuga,  Briss. ;  Chryso- 
la7npis,  Boie  ;  Hylocharis,  Boie ;  Lopliomis,  Less.  {Bella- 
trix,  Boie ;  Coquets,  Less.). 

In  the  last  edition  of  this  useAil  publication  (1841)  the 
same  arrangement  is  followed. 

The  number  of  species  recorded  by  M.  Lesson  in  his 
ffeneral  index  to  the  Trochilidees  is  one  hundred  and  ten.2 
Mr.  Bullock,  so  long  ago  as  1824,  stated  that  in  his  former 
collection  there  were  near  a  hundred  species ;  and  he  adds, 

•  every  day  brings  us  acquainted  with  more.'$ 

Mr.  George  Loddiges  now  (1842)  possesses  one  hundred 
and  ninety-six  species,  and  some  of  his  stores  are  not  yet 
examined.  Tliis  collection,  the  finest  in  Europe,  affords 
all  the  materials  for  a  complete  history  of  the  family  ;  for 
not  only  is  it  rich  in  species  and  vaiieties,  but  in  examples 
of  their  different  states  of  plumage  according  to  sex  or 
age,  including  many  nests  with  their  contents.  A  great 
number  are  set  up  by  the  ingenious  possessor  in  the  most 
lifelike  manner,  and  in  a  style  peculiarly  his  own.  He 
has  studied  the  subject  deeply,  and  no  one  is  so  competent 
as  he  is  to  present  zoologists  witli  a  satisfactory  arrange- 
ment. Here  may  be  seen  every  form  of  bill — cui-ved,  even 
to  an  adunc  downward  cui-vature,  recurved,  yery  long  and 
subrecurved,  straight,  very  short,  sharp,  and  straight ; — and 
every  variety  of  ear-appendages,  Mils,  rufis,  crests,  tails, 
and  feathered  boots. 

*  Hub  name  comes  very  near  to  Calogenyt. 

t  Mr.  6.  R.  Gray  observes  tliat  this  name  had  bean  previonsly  employed  {n 

X  llie  Harlequin,  L'Oiaean  mouche  arleonin.  Less.,  TrochiluM  nuhicolor, 
Lnth..  figured  and  di>flcribed  with  dunbt  by  M.  Les^n  from  llMwards's  figuie, 
la  no  species.    Tiie  specimen  to  made  up  bom  the  slcins  of  Parrots*  lee. 

»  8uF  MiMtkt  in  Mexieo,  8vo. 

Vol. 

Digitized  I 


;?5i©?ogle 


T  B  0 


274 


T  R  O 


^     Organization. 

An  observer  who  gazes  on  an  assemblage  .of  humming-' 
birds  is  struck,  as  soon  as  his  dazzled  eyes  become  so  far 
accustomed  to  tlm  gorgeous  spectacle  as  to  permit  the 
exercise  of  his  sober  judgment,  with  the  great  development 
of  the  wings  in  all  the  species;  from  the  Patagonian  hum- 
ming-bird to  the  smallest  epitome  of  feathered  creation 
among  them,  and  the  extreme  smallness  of  the  feet.  If 
he  examines  the  skeleton  of  one  of  these  minute  birds, 
this  observation  becomes,  if  possible,  strengthened.  The 
very  deep  keel  of  the  sternum,  the  power  of  the  bones  of 
the  wing[,  the  lengthened  scapula,  and  the  comparatively 
impovenshed  structure  of  the  lower  extremities,  all  exhibit 
an  organization  of  the  locomotive  S3r8tem  especiaJly  adapted 
to  the  development  of  the  highest  powers  of  flight. 

To  put  this  framework  in  motion  a  corresponding  deve- 
lopment of  the  muscular  system  is  applied.  The  enormous 
— for  enormous,  by  comparison,  they  are — pectoral  muscles, 
and  the  other  muscles  employed  for  working  the  wings, 
form  nearly  the  whole  fleshy  substance  of  the  oird :  those 
allotted  to  the  feet  are  reduced  to  the  least  possible  quan- 
tity consistently  with  the  reouisite  stability.  All  proclaims 
that  the  beins;  before  us  is  destined  to  pass  the  most  active 
part  of  a  hignly  active  life  in  the  air ;  and  when  we  pro- 
ceed to  inquire  into  the  habits  of  this  ethereal  race,  we 
shall  at  once  perceive  how  admirably  adapted  to  those 
habits  this  organization  is. 


Skeklon  of  Hiuniniiig-Bivd  (firom  a  specimen  in  the  muieam  of  tbe  Royal 
College  of  Sargeont  in  Condon,  by  ponninlon). 

In  the  Physiological  Series  of  the  museum  of  the  Royal 
College  of  Surgeons,  No.  282  c,  is  the  preparation  of  a 
humming-bird  with  the  wings  extended  and  the  pcctoralis 
muscle  of  one  side  exposed,  which,  in  this  genus,  is  re- 
markably powerfhl,  and  the  keel  of  the  sternum  propor- 
tionably  aeep.  Professor  Owen  remarks  that  the  first 
primary  or  digital  quill-feather,  as  in  all  birds  of  great 
powers  of  flight,  is  the  longest.    (Ca^,  vol.  i.) 

Another  part  of  the  mechanism  of  these  minute  creatures, 
intimately  connected  as  it  is  with  their  existence,  demands 
some  notice.  The  tongue  is  the  principal  organ  for  ob- 
taining the  food,  which  consists  of  the  honied  juices  of 
flowers  and  insects.  This  tongue  is  so  fhimed  that,  like 
the  same  organ  in  the  Woodpeckbrs,  it  can  be  darted  out 
of  the  bill  by  a  sudden  action  of  the  os  hyoides,  comparable 
to  that  of  a  spring  suddenly  released  from  the  detent.  It 
is  very  long,  and  can  be  protruded  a  good  way  from  the 
bill.  M.  Lesson  describes  it  as  composed  of  two  musculo- 
flbrous  cylinders  soldered  to  each  other,  something  after 
the  fashion  of  a  double-barrelled  gun,  throughout  a  great 
portion  of  their  continuity,  and  separated  towards  the 
point  of  the  tongue ;  so  tnat  the  two  tubes,  slightly  en- 
larged towards  this  part,  separate  from  each  other,  and 
each  presents  a  little  blade,  which  is  concave  within  and 
convex  externally. 

In  order  tiiat  tnis  tubular  tongue  may  be  thus  projected 
upon  the  aliments  which  its  terminations  are  appointed  to 
seize  and  retain,  the  os  hyoides  which  supports  it  is  formed 
of  two  bony  plates  which  separate,  pass  below  the  cra- 
nium, re- ascend  over  the  bones  of  the  occiput,  and  pro- 
ceed to  form  a  point  of  resistance,  or  fulcrum,  by  their  re- 
union on  the  forehead.  The  result  of  this  dfisposition, 
when  brought  into  play  by  the  muscles  of  the  tongue,  is  a 
great  power  over  the  muscular  tubes,  ftimished  with  cir- 
cular fibres,  which  compose  the  organ  of  taste.  The  two 
small  blades,  or  elongated  spoon-Iike  terminations,  seize 
|he  insects,  or  lick  up  the  honied  exudations,  which  are  on 
the  instant  carried  to  the  aperture  of  the  oesophagus  by  the 
elasticity  and  contractility  of  the  two  tubes,  and  wrth- 
with  swallowed.  The  long  and  slender  bill  comes  admi- 
rably in  aid  to  insert  the  tongue  into  the  nectaria  of 
flowers. 
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BiU  and  tongne  of  Huiiiming:bird. 

«,  the  head,  profile;  the  tongue  protruded  from  the  bill,  and  showing  its 
biftireation  :  the  two  brandies  of  the  oa  hyoides  are  seen  suzvounding  the  cra- 
uiam ;  (.  the  same  seen  from  above,  the  two  branchee  of  the  os  hyoides  uniting' 
at  a  pointed  angle  in  front;  c,  the  same  seen  from  below ;  d,  the  tongue  much 
magnified,  with  some  of  its  soft  parts  dissected  away,  but  adhering  to  ilie  os 
hyoides  and  its  branches,  as  well  as  to  the  larynx, 'seen  from  above ;  e»  tlic 
same  seen  from  below,  with  the  os  hyoides  only,  and  the  two  lameUie  of  iti 
point  separated ;  /,  portion  of  the  tongue  very  much  magnified,  seen  from 
aboTO.  so  as  to  convey  the  idea  of  the  manner  in  which  the  cylinders  that  form 
it  are  united  ;  g,  the  lower  side  of  the  same.    (Lesson.) 

Sir  William  Jardine  confirms  this,  which  was  also  Bris- 
son's  view  of  the  structure,  as  far  as  the  examination  of  the 
moistened  parts  would  allow ;  but  he  adds,  that  his  own 
examination  of  the  tongue  of  Trochiltis  mosehitus,  relaxed 
with  warm  water,  gave  the  appearance  of  a  fimbriated 
opening  at  the  tip,  having  the  exterior  margin  of  each 
fork  set  with  recurved,  sharp-pointed,  pliable  spines,  as  if 
to  assist  its  viscidity  in  securing  any  substance  seized  by 
them.    (NaiurcUisi  f  Library :  •  Ornithology,'  vol.  i.) 

The  sight  of  the  humming-birds  is  well  developed,  and 
very  acute  within  the  range  required  ordinarily  for  its  ex- 
ercise :  the  sense  of  hearing  is  quick. 

The  plumage  in  which  these  dazzling  birds  are  clad  de- 
fies description  either  with  pen  or  pencil.  The  most  bril- 
liant metallic  tints,  the  hues  of  the  richest  gems,  fade  be- 
fore the  display  made  by  many  of  the  living  adult  males. 
*  Splendet  ut  sol,'  says  Marcgrave,  speaking  of  one  of  them. 
Audebert  applied  himself  to  account  for  this  brilliancy  o 
colour,  and  to  demonstrate  on  mathematical  principles  that 
it  is  due  to  the  organization  of  the  feathers,  ana  to  the 
manner  in  which  the  luminous  rays  are  reflected  on  fallinaj 
upon  them.  M.  Lesson  thinks  that  this  colour  is,  first, 
the  result  of  the  elements  contained  in  the  blood  and  ela- 
borated by  the  circulation  ;  and  that,  secondly,  the  texture 
of  the  plumes  plays  the  principal  part  in  consequence  o 
the  manner  in  much  the  rays  oi  lignt  traverse  them,  or  arc 
reflected  by  the  innumeraole  facets  which  a  prodigious 
Quantity  of  barbies  or  fibres  present.  All  the  scaly  lea- 
tners,  in  fact,  he  observes,  which  simulate  velvet,  the  eme- 
rald, or  the  ruby,  and  which  one  sees  on  the  head  and  the 
throat  of  the  Epimachi,  the  Paradise-birds,  and  the  Hum- 
ming-birds, resemble  each  other  in  the  uniformity  of  th^ir 
formation ;  all  are  composed  of  cylindrical  barbies,  bor- 
dered with  other  analogous  regular  barbies,  which  in  their 
turn  support  other  small  ones,  and  all  of  them  are  hol- 
lowed in  tne  centre  with  a  deep  ftirrow,  so  that  when  the 
light,  as  Audebert  first  remarked,  glides  in  a  vertical  direc- 
tion over  the  scaly  feathers,  the  result  is,  that  all  the  lu- 
minous rays  are  absorbed  in  traversing  them,  and  the  per- 
ception oi  black  is  produced.  But  ^ifS^ no  longer  the  same 
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when  the  light  it  reflected  from  these  feathers  (esAfa  of 
which  peiforms  the  office  of  a  reflector) ;  then  it  is  that 
the  aspect  of  the  emerald,  the  ruby,  &c.,  varying  with  the 
utmost  diversity  under  the  incidences  of  the  rays  which 
strike  them,  is  given  out  by  the  molecular  arrangement  .of 
the  barbies.  As  an  example  of  the  diversity  of  tints  which 
spring  from  such  scaly  feathers,  M.  Lesson  cites  the  eme- 
rald '  cravat'  of  many  species,  which  takes  all  the  hues  of 
green,  and  then  the  bnghtest  and  most  uniformly  golden 
tints  down  to  intense  velvet  black ;  or  that  of  ruby,  which 
di^s  forth  pencils  of  light,  or  passes  from  reddish  orange 
to  a  crimsoned  red-black. 

Mr.  Bullock,  in  his  Six  Months  in  Mexico  (1824),  speak- 
ing of  the  humming-birds,  says,  *  Europeans  who  have  seen 
oidy  the  stuffed  remains  of  these  little  feathered  gems  in 
museums  have  been  charmed  with  their  beautiful  appear- 
ance ;  but  those  who  have  examined  them  whilst  living, 
displaying  their  moving  crests,  throats,  and  tails,  like  the 
peacock  m  the  sun,  can  never  look  with  pleasure  on  their 
mutilated  forms.  I  have  carefully  peserved  about  two 
hundred  specimens,  in  the  best  possible  manner,  yet  they 
are  still  but  the  shadow  of  what  they  were  in  life.  The 
reason  is  obvious ;  for  the  sides  of  the  laminaB  or  fibres  of 
each  feather,  being  of  a  different  colour  from  the  sur£u;e, 
will  change  when  seen  in  a  front  or  oblique  direction;  and 
as  eachlamina  or  fibre  turns  upon  the  axis  of  the  quill, 
the  least  motion,  when  hving,  causes  the  feathers  to  change 
suddenly  to  the  most  opposite  hues.  Thus  the  one  from 
Nootka  Sound  changes  its  expanded  throat  firem  the  most 
vivid  fire  colour  to  light  ^een ;  the  Topaz-throated  does 
the  same;  and  ^e  Mexican  Star  changes  from  bright 
crimson  to  blue.' 

The  females  renerally  speaking  are  without  the  splen* 
dour  of  the  mues ;  and  are  clad  in  modest,  not  to  say 
sombre,  plumage.  The  same  may  be  said  of  the  young 
males  till  the  second  year,  when  traces  of  the  future  bril- 
liancy begin  to  appear  here  and  there ;  but  on  the  third 
year  all  remains  ot  the  sober  liveiy  of  youth  have  vanished, 
and  the  bird  shines  out  in  the  full  radiance  of  his  nuptial 
dress. 

The  small  feet  are  generally  of  a  dark  ^colour :  several 
species,  especially  those  which  live  high  up  in  the  moun- 
tainous regions,  have  the  tarsi  warmly  and  largely  pro- 
tected with  white  plumelets,  so  that  the  birdi  look  as  if 
they  had  downy  mufls  on  their  legs. 

Natural  History,  &c. 

Before  we  proceed  to  a  consideration  of  the  habits  of 
this  splendid  ftimily,  it  becomes  necessary  to  notice  both 
the  scientific  and  vernacular  names  by  which  they  have 
been  distinguished. 

It  is  to  be  regretted  that  linnieus  selected  for  tlie  ge- 
neric designation  of  this  group  an  antient  name,  doubtfulin 
itself,  but  which  by  no  possibility  could  have  been  applied 
to  a  form  restricted  to  the  New  World.  That  Aristotle  has 
described  two  distinct  birds  under  the  name  of  rpox(Xo( 
{Troehikis)  can  hardly  be  denied. 

The  Troehilw  of  the  eleventh  chapter  of  the  ninth  book 
{Hist.  Anim.),  called  »p*tf0t»c  and  /SatfiXi^c  ('  antient '  and 

*  king '),  appears,  fh>m  the  description  of  its  habits,  to  belong 
to  our  Wrens.  But  whether  tne  name  was  intended  to 
designate  the  common  European  Wren  or  the  Golden- 
crowned  Wren  has  been  doubted.  Belon  {LHisioire  de 
h  Nature  des  Oiseaux,  1566)  is  of  opiiuon  that  the  name 
was  applied  to  the  common  Wren.    *  The  Greeks,'  says  he, 

•  antiently  named  it  Trwihylos,  Presvis,  or  Basileus,  and 
the  Latins  TrochyloSf  Senator^  Reguhts.  They  call  it  also 
Cladorhinchus,  which  is  the  burd  they  say  enters  the  mouth 
of  the  crocodile  to  pick  his  teeth.*  Above  the  cut,  which 
cannot  be  mistaken  for  the  representation  of  any  other  bird 
than  the  common  Wren,  is  printed  ♦  Trochuus^  Clado^ 
rhincHus,  Presvis  et  Basikus  en  Grec,  Rex  ortton.  Senator, 
et  Regulus  en  Latin,  Roytelet,  Bctijfde  Dieu,  et  Berichot 
en  Francois.'  Beneath  the  figure  is  printed  the  passage 
in  Aristotle  above  alluded  to  (book  ix.,  ch.  11).  In  the 
Portraits  dOyseaux,  Animaux,  Serpens,  Arbfes,  Hommes 
et  Fenmes  ttAradie  ei  Egypte,  observez  par  P.  Belon  du 
Mans  (1557),  which  contains  the  same  cuts  of  birds  as  the 
Histoire,  the  following  is  the  superscription  above  the 
cut  of  the  common  Wren :  *  Grec,  rpoxiXoc ;  LatiA,  Regulus, 
Trochilusy  Rex,  Senator,  Basiliscus ;   Italien,  Reillo,  Re- 

S'lh,  Rectino,  Reatin,  Fiorracino;  Francois,  Roytelet,  Beitf 
Dieu,  Beric/tati  Roy  Bertaud,*     Belon  is  further  of 


opinion  that  the  Golden-crowned  Wren  is  the  rvpavvoc 
{Tyrannus)  of  Aristotle  (Hist.  Anim.,  viii.  3).  Ray  on 
the  other  hand  considers  the  *  Golden-crowned  Wren,  Re- 
ffulw  cristaius,  Aldrov.,'  to  be  the  jyochilw  of  Pliny  and 
Aristotle,  and  the /Ve»6y«  and  J^onTeM  of  the  latter.  But 
Pliny  apparently  confounds  the  two  Trochili  of  Aristotle, 
for  he  says  {Nat.  Hist.,  viii.  36)  that  the  Trochilvs  Which 
enters  the  crocodile's  mouth  is  a  little  bird,  caUed  in  Italy 
the  King  of  Binls.  Again,  he  enumerates  among  the  birds 
which  are  inimical  to  each  other  {Ibid.,  xi.  64),  the  Eagle 
and  the  Trochilus  {si  credimus)  because  the  latter  is  called 
'  Rex  avium.' 

The  other  Trochilus  of  Aristotle,  that  which  enters  the 
crocodile's  mouth  and  is  suffered  to  depart  without  injury 
{Hist.  Anim.,  ix.  6),  appears  to  be  the  Trochilus  mentioned 
by  him  in  the  3rd  chapter  of  the  eighth  book,  and  which 
he  associates  with  the  Halcyons,  both  species  of  wldch 
have  a  cerulean  or  sesrcoloured  back  (mayovv).  This 
Trochikts  seems  to  be  identical  with  that  bird  on  the  banks 
of  the  Nile  mentioned  by  Herodotus,  which  enters  the 
mouth  of  the  crocodile  to  search  for  leeches  that  have 
there  attached  themselves,  and  which  Gkoffiroy  St.  Hilaire 
seems  to  have  made  out  to  be  the  Saq'Saq  of  the  Arabs, 
the  Charadrius  ^gyptius,  or  *  Egyptian  Dotterel!,'  of  Haa^ 
selquist,  which  closely  approximates  to  our  European  LitU€ 
Ring'Dottrdl  {Charadrtus  minor.  Merer). 

Imder  such  circumstances  it  would  have  been  much 
better  for  linnsus  to  have  adopted  the  generic  name  of 
Brisaon,  MellisugOi  instead  of  the  entirely  inapplicable 
Troehiius;  but  this  Linnean  term  is  now  so  generally 
acknowledged  among  zoologists  as  the  designation  of  the 
Humming-Birds,  that  it  is  too  late  to  propose  an  alteration 
which  would  only  produce  confiision;  and  we  regret  to 
state  that  this  is  by  no  means  a  solitary  instance  of  the 
misapplication  of  antient  Greek  names  to  animals  exclu- 
sively oelonging  to  America  and  its  islands. 

We  have  seen  the  numerous  races  into  which  M.  Lesson 
has  subdivided  the  Humming-Birds  in  his  Oemral  and 
Synoptical  Index  qf  the  Birds  of  the  genus  Trochilus 
(1832) ;  but  in  the  volume  which  treats  of  the  Naturcd 
History  of  tJw  Colibris,  he  expresses  his  opinion  that  only 
three  races  can  be  reasonably  recognised,  namely,  the  Or* 
nismyee,  or  Oiseauit  Mouches  (Fly-lRrds),  the  Rmphodons, 
and  the  true  Colibris. 

The  term  Colibri,  according  to  Buffon,  is  a  Caraib  word, 
and  is  written  in  old  accounts  Colibri^  or  Colubri;  but  M. 
Lesson  would  rather  derive  the  word  from  the'  old  French 
col  brillant,  expressive  of  the  beautiful  changeable  reflec- 
tions of  the  throat-feathers,  which  may  have  been  trans^ 
formed  into  Colibri  or  Colubri  by  the  negroes  of  the 
islands,  unless  it  may  be  supposed  to  be  the  diminutive  of 
the  Latin  word  Coluber,  expressive  of  those  same  ever- 
changing  reflections  with  which  their  plumage  shines. 
Couroen,  according  to  fionnini,  api>ears  to  be  the  name 
by  which  they  are  known  to  the  mripous  of  Guiana. 

The  native  names  of  the  Humming-Birds  were,  as  might 
be  expected,  first  made  known  by  the  Spaniards  and  others 
who  first  invaded  the  New  World.  With  the  antient 
Mexicans  these  bright  creatures  appear  to  have  been  great 
favourites.  The  radiant  mantles  worn  by  the  natives  in 
Montezuma's  time  glittered  with  the  spoils  of  these  dimi- 
nutive birds,  which  were  also  employed  m  the  art  of  desi^, 
and  in  the  composition  of  those  embroidered  pictures  which 
Cortes  has  so  highly  praised.  Humboldt  notices  the  reli- 
gious belief  of  the  Mexicans  that  Toyamiqui,  the  spouse 
of  the  God  of  War,  conducted  the  souls  of  those  warriors 
who  had  died  in  defence  of  the  gods  into  the  mansion  of 
the  sun  and  transformed  them  into  Humming-Birds ;  and 
it  must  be  owned  that  they  form  an  emblem  of  the  soul 
hardly  less  spiritual  than  the  butterfly  of  the  Greeks. 
Hernandez  treats  of  the  Mexican  species  under  the  names 
of  Hoitzitziltototl,  or  Avis  varia;  and  in  the  Nova  Plania" 
rum,  Animalium,  et  Mineralium  Mexicanorum  Histnria  d 
Francisco  Hernandez  Medico  in  Ividiis  praestantissimo  pri' 
tnwn  compikda,  dein  d  Nardo  Antonio  Reecho  in  Volumen 
digesta,  &c.  (Romee,  1651,  folio),  we  find  seven  species 
figured  under  the  general  title  of  Hoitzitzil,  and  the  specific 
designations  of  Xiu  hoitzitzilin,  Etsal  hoitzitzitin,  Ystae 
hoitzitzilin,  Tenoe  hoitzitzilin,  Quetscd  hoitzitzitin,  Toz- 
caeoz  hoitzitzilin,  and  Xc^  hoitzitzilin.  Xhnenes  writes 
the  word  Huitzitzih  Gomara  gives  Vicicilin  as  the  name. 
John  de  Laet  writes  Quenti  as  the  Peruvian  and  Tomineioa 
as  the  Spanish  appellation.   Oiinim  is  the  naoie  recorded 
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by  Nleremberg ;  and  Guianumbiy  according  to  Marcgrave 
feMKi  others,  is  the  Brazilian  designation.    These  and  other 
Indian  terms  are  said  to  signify  rays  of  the  sun,  tresses  of 
the  day-star,  murmuring  birds,  and  the  like.    The  Spanish 
ibminos  or  Tomineios  seems  to  refer  to  their  dimmutive 
size  and  small  weight ;  *  and  Picqflores,  another  term  em- 
ployed by  the  Spanish  or  Portiiffuese  Creoles,  to  their  mode 
of  taking  their  food.      The  late  Captain  Lyon,  R.N., 
in  his  Journal  of  a  Residence  and  Tour  in  the  Republic  of 
Mexico  (1828),  states  that  in  the  neighbourhood  of  Xalapa 
the  Humming-Biitl  is  distinguished  by  the  names  of  Chupa- 
rosa  and  Chupa-myrta,  *  Rose-sucker '  and  *  Myrtle-sucker.* 
HMtSt  jFbod,  Nest,  <J«. — It  is  not  to  be  wondered  at  that 
fable  should  have  its  share  in  accounting  for  the  origin 
and  describing  the  habits  of  these  diminutive  aerial  beings. 
Thus,  while    the    more  sober  believed  that  they  were 
hatched  from  eggs  like  other  birds,  others  fancied  that 
they  were  transfdrmed  from  flies,  some  going  so  far  as  to 
declare  that  they  had  been  seen  in  the  half-fly  half-bird 
state.    Then  again  they  were  supposed  to  live  no  longer 
than  the  flowers  which  afforded  them  food,  and  when  those 
flowers  faded  tiiey  were  believed  to  fix  themselves  by  the 
bill  to  some  pine  or  otiier  tree,  and  there  remain  during 
the  dreary  months  till  the  descending  rains  brought  back 
the  spring,  when  they  revived  again,  to  undergo  the  same 
alternation  of  life  and  death.    Gomara  states  tiiat  they  ex- 
pired in  the  month  of  October,  having  previously  sus- 
pended themselves  by  their  feet  from  a  branch  in  some 
warm  place,  and  were  renascent  in  April.    Instances  were 
cited  where  they  had  been  kept  affixed  to  some  stick 
within  doors,  and  after  lying  lifeless  for  six  months,  had 
become  reanimated,  and  being  given  their  liberty,  had 
flown  forth  into  the  fields.    This  is  related  as  worthy  of 
all    credit  in  the  edition  of   Hernandez  above   quoted 
(Romse,  1651,  p.  322,  folio).  John  de  Laet  quotes  Ximenez 
for  the  story  of  their  remaining  affixed  bv  their  bills,  and. 
there  remaining  immoveable^  like    dead  birds,    for   six 
months,  till,  the  rains  returning,  Flora  a^ain  decked  the 
fields.    (iVortM  Orbis,  &c.,  foho,  Lugd.  Batav.  (£lzevir), 
1633,  p.  256.) 

Humming-Birds  were  in  the  museum  of  the  Tradescants 
under  that  name,  the  origin  of  which  we  shall  presently 
see :  in  the  Musceum  Tradescantianwn,  by  John  Tradescant 
(12mo.,  London,  1656),  we  find  in  the  catalogue  of  Whole 
Birds,  *  divers  Humming-Birds,  three  sorts  whereof  are 
from  Virginia.'  It  may  be  interesting,  with  reference  to 
the  fables  above  mentioned,  to  give  an  instance  of  the 
power  of  these  birds  to  brave  the  wintry  weather.  Cap- 
tain Phillip  King,  R.N.,  saw  one  at  Tierra  del  Fuego 
under  such  circumstances.  *  It  has  been  mentioned,'  says 
he,  'that  we  found  many  humming-birds  at  Port  San 
Antonio,  which  we  attributed  1o  the  sheltered  situation  of 
the  place,  and  the  luxuriant  growth  of  fuchsias  and  other 

Elants  upon  the  sweets  of  whose  flowers  they  feed.  Here 
oweyer  one  of  the  same  species  was  seen  sporting  about 
in  a  most  exposed  place  and  during  the  falling  of  a  snow- 
shower,  a  proof  of  the  hardy  character  of  tbis  little  bird, 
which,  if  it  does  migrate  upon  the  approach  of  winter  to 
a  warmer  climate,  hngers,  at  least,  as  long  as  it  possibly 
can.  This  was  the  middle  of  April ;  the  winter  had,  in 
fact,  already  commenced,  and  all  the  mountains  round  us 
were  clothed  with  snow,  while  the  ground  was  also  coated 
with  the  same  dazzling  coverine.'  {Voyages  of  the  Advjen- 
iure  and  Beadle,  vol.  i.)  The.  bird  here  seen  was  the  Mel- 
lisuga  Kingti,  which,  Mr.  Darwin  observes,  is. found  over 
a  space  of  2500  miles  on  the  west  coast,  from  the  hot  dry 
country  of  Lima  to  the  forests  of  Tierra  del  Fuego. 

We  will  now  turn  to  the  record  of  a  very  acute  zoologi- 
cal observer  who  had  especially  turned  nis  attention  to 
this  lovely  race.  Mr.  Bullock  (aJter  observing  that  though 
it  abounds  more  in  tlie  warm  regions,  it  is  dispersed  over 
every  part  of  America  and  its  islands,  in  aJmost  every  cli- 
mate, for  it  is  found  in  the  summer  months  in  Hudson's 
Bay  and  Canada)  remarks  that  Captain  Cook  brought  many 
fine  specimens  from  Nootka  Sound.  He  himself  added 
several  new  species  from  the  temperate  table-land  of 
Mexico,  and  the  woods  in  the  vicinity  of  the  snow  moun- 
tains of  Orizaba,  Popocatepetl,  &c.  In  Jamaica  he  pro- 
cured the  smallest  known,  which,  he  remarks,  is  consider- 
ably less  than  some  of  the  bees.  *  The  first  I  ever  saw 
alive  of  these  minute  creatures,'  says  Mr.  Bullock,  *  was  in 
the  yard  of  the  house  of  Mr.  Miller  in  Kingston,  Jamaica. 

*  Tomioi  Uw  thizd  p«xi  of  %  dmchm*  Spanish  troy  weiglit 


He  had  taken  his  station  on  the  twig  of  a  large  tamarind' 
tree,  which  was  close  to  the  house  and  overspread  part  of 
the  yard ;  there,  perfectly  indifferent  to  the  number  of 
persons  constantly  passing  within  a  few  yards,  he  spent 
most  of  the  day.  There  were  few  blossoms  on  the  tree, 
and  it  was  not  the  breeding  season,  yet  he  most  pertinaci- 
ously kept  absolute  possession  of  his  dominion ;  for  the 
moment  any  other  bird,  though  ten  times  as  lai*ge  as  him- 
self, approached  near  his  tree,  he  attacked  it  most  furi- 
ously, and  drove  it  off,  always  returning  to  the  same  twig 
he  had  before  occupied,  which  he  had  worn  quite  bare  of 
leaves  for  three  or  four  inches  by  constantly  perching  on 
it.  I  often  approached  within  a  few  feet,  with  pleasure 
observing  his  tiny  operation  of  dressing  and  pluming,  and 
listening  to  Iiis  weak,  simple,  and  often-repeated  note.  I 
could  easily  have  caught  him,  but  was  unwilling  to  destroy 
so  interesting  a  little  visitant  who  had  affonled  me  so 
much  pleasure.  In  my  excursions  round  Kingston  I  pro- 
cured many  of  the  same  species,  as  well  as  the  long'-tailed 
black  and  a  few  others ;  and  especially  the  one  1  have 
mentioned  as  the  smallest  yet  described,  but  which  has  the 
finest  voice  of  any.  I  spent  some  agreeable  hours  in  the 
place  that  had  been  the  Botanical  Garden  of  Jamaica,  and 
on  the  various  trees  now  growing  to  a  luxurious  size  met 
with  many  curious  birds,  among  which  this  specimen  was 
perched  on  the  highest  branch  of  the  bread-fruit  or  cab 
bage-tree.  He  poured  forth  his  slight  querulous  note 
among  a  most  curious  assemblage  of  uie  valuable  indige- 
nous and  exotic  plants  and  trees  of  the  island,  on  a  spot 
once  the  pride  of  Jamaica,  but  now  a  deserted  wilderness.' 
{Six  Months^  Residence  and  Travels  in  Mexico,  1824.) 

The  expressions  in  this  interesting  description  relative 
to  the  voice  of  the  Humming-Birds  bring  us  to  the  ques- 
tion whether  they  sing.  Jonston  remarks  that  none  of  the 
Spanish  authors  make  mention  of  any  song :  but  that  the 
French  alone,  *  Levins  et  Theretus '  (Thevet  and  Jean  de 
Ury  are  probably  meant),  declare  that  they  do  sing,  nay, 
that  they  are  so  assiduous  in  song,  that  no  one  who  had 
not  seen  and  heard  them  would  believe  that  so  sweet  and 
sublime  a  song  could  proceed  from  such  a  diminutive 
body.  Buffon  likens  their  small  cry  frequently  repeated 
to  the  syllables  screp,  screp;  and  Vieillot,  with  much 
more  truth,  according  to  M.  Lesson,  to  those  of  tere,  tere, 
articulated  with  more  or  less  force,  and  most  ordinarily  in 
a  sharp  tone.  M.  Lesson  says  that  the  Oiseaux-mouches 
do  not  appear  to  have  any  song.  It  is,  he  remarks,  princi- 
pally in  going  from  one  place  to  another  that  the  cry 
above  alluded  to  is  excited,  and  most  frequently  they  are 
completely  dumb.  He  declares  that  he  has  passed  whole 
hours  in  observing  them  in  the  forests  of  Brazil,  without 
ever  having  heard  the  slightest  sound  proceed  from  their 
throats.  We  have  heard  it  however  asserted  that  the 
Cora  Humming-bird  sings.  The  truth  may  be  tiiat  there 
are  both  dumb  and  vocal  species  among  so  ^eat  a  multi- 
tude of  Oiseaux-mouches  and  Colibris  euiibitmg  such  varie- 
ties of  form  and  colour. 

Mr.  Darwin,  like  many  others,  was  struck  with  the  simi- 
larity of  their  fiight  and  habits  to  that  of  the  sphinxes. 
He  relates  that  he  started  early  and  walked  to  the  Gavia, 
or  topsail  mountain  in  the  neighbourhood  of  Bahia.  '  The 
air  was  delightfullv  cool  and  fragrant  ;  and  the  drops  of 
dew  still  glittered  on  the  leaves  of  the  large  liliaceous 

Slants,  which  shaded  the  streamlets  of  clear  water.  .  Sitting 
own  on  a  block  of  ^nite,  it  was  delightful  to  watch  the 
various  insects  and  birds  as  they  flew  past.  The  humming- 
birds seem  particularly  fond  of  such  shady  retired  spots. 
Whenever  1  saw  these  little  creatures  buzzing  round  a 
flower,  with  their  wings  vibrating  so  rapidly  as  to  be 
scarcely  visible,  I  was  reminded  of  the  sphinx  moths: 
their  movements  and  habits  are  indeed  in  many  respects 
very  similar.*  {Journal.)  Mr.  Bullock  speaks  of  them, 
when  caged,  as  remaining  as  it  were  suspended  in  the 
air,  in  a  space  barely  sufficient  for  them  to  move  their 
wings,  ana  observes  that  the  humming  noise  proceeds 
entirely  Irom  the  surprising  velocity  with  which  tney  per- 
form that  motion,  by  whicn  they  will  keep  their  bodies  in 
the  air  apparently  motionless  for  hours  together.  Wilson 
says  that  when  they  are  thus  poised  or  suspended,  their 
wings  become  invisible  or  only  like  a  mist.  No  one  has 
described  their  flight  more  elegantly  and  accurately  than 
Buffon : — *  The  vibration  of  the  wings  is  so  rapid  that  the 
bird  poised  in  the  air  appears  not  only  immoveable,  but 
entirely  without  action.    It  is  seen  to  stop  thus  for  some 
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instants  before  a  flower  and  dart  oif  like  a  gleam  to 
another :  it  visits  them  all,  plunging  its  little  tongue  into 
their  bosom,  caressing  them  with  its  winp,  without  ever 
settling,  but  at  the  same  time  never  quittmg  them.'  To 
the  noise  thus  occasioned  they  not  only  owe  the  name  by 
which  we  designate  them,  but  also  the  epithets  of  mur- 
mures,  bourdons^  and  frou-froriSy  by  which  they  are  dis- 
tinguished by  the  Creoles  of  the  Antilles  and  Cayenne. 

Mr.  Darwin  (loc,  cit.)  states  that  two  species  are  common 
in  Chile,  and  that  he  has  seen  a  third  within  the  Cordillera 
at  an  elevation  of  about  10,000  feet.    He  adds  that  in  the 
wooded  island  of  Chiloe,  which  has  an  extremely  humid 
climate,  Mellisuga  Kingii  skipping  from  side  to  side 
amidst  the  drinping  foliage  is  perhaps  more  abundant  than 
any  other  kind.    It  there  very  commonly  frequents  open 
marshy  ground,  where  a  kind  of  bromelia  grows :  hover- 
ing near  the  edge  of  the  thick  beds,  it  every  now  and  then 
dashed  in  close  to  the  ground ;  but  Mr.  Darwin  could  not 
see   whether  it  ever  actually  alighted.    At  the  time  of 
year  referred  to  by  him  there  were  very  few  flowers,  and 
none  whatever  near  the  beds  of  bromelia.    Hence  he  was 
quite  sure  they  did  not  live  on  honey ;   and  on  opening 
the  stomach  and  upper  intestine,  by  the  aid  of  a  lens  he 
could  plainly  distinguish,  in  a  yeUow  fluid,  morsels  of  the 
wings  of  dtpteroy  probably  firtulidce.     It  is  evident,  he 
observes  that  these  birds  searcn  for  minute  insects  in  their 
winter-quarters  under  the^  thick  foliage.    He  opened  the 
stomachs  of  several  sjjecimens,  which  were  shot  in  dif- 
ferent parts  of  the  continent ;  and  in  all  remains  of  insects 
were  so  numerous  as  often  to  present  a  black  comminuted 
mass,  as  in  the  stomach  of  a  creeper.    Mr.  Darwin  goes 
on  to  state  that  in  Central  Chile  these  birds  are  migratory, 
making  their  appearance  there  in  autumn,  and  that  in  the 
latter  end  of  the  month  corresponding  to  our  October  they 
were  very  common.     They  began  to  disappear  in  the 
spring,  and  on  .the  12th  of  what  would  correspond  to  our 
March  he  saw,  in  the  course  of  a  long  wallc,  only  one 
individual.    As  this  species  migrates  to  the  southward,  it 
is  replaced  by  the  arrival  of  the  larger  kind  presently  to 
be  noticed.    Mr.  Darwin  does  not  believe  that  the  smaJl 
kind  breeds  in  Chile,  for  during  the  summer  their  nests 
were  common  to  the  south  of  that  country.    He  refers 
to  Humboldt's  Personal  Narrative,  Cook's  Third  VoyagCy 
and  Beechey's  Voyage,  and  remarks  that  the  migration  of 
the  humming-birds  on  both  the  east  and  west  coast  of 
North  America  exactly  corresponds  to  what  takes  place 
in  the  southern  continent.    In  both  cases,  he  observes, 
they  move  towards  the  tropic  during  the  colder  parts  of 
the  year,  and  retreat  northward  before  the  returning  heat. 
Some  however,  he  adds,  remain  during  the  whole  year  in 
Tierra  del  Fuego,  and  in  Northern  California,  which  he 
remarks,  in  the  northern  hemisphere,  has  the  same  relative 
position  which  Tierra  del  Fuego  has  in  the  southern,  and 
he  quotes  Beechey  for  the  fact  that  some  remain. 

Numbers  of  the  large  species  {Trochilus  gigas)  arrived 
in  the  neighbourhood  of  Valpai-aiso,  during  the  year  in 
Question,  a  little  before  the  vernal  eainox.  Mr.  Darwin 
describes  it  as  coming  from  the  parched  deserts  of  the 
north,  probably  for  the  purpose  of  breeding  in  Chile,  and 
says  that  when  on  the  wing  its  appearance  is  singular. 
He  observes  that,  like  others  of  the  genus,  it  moves  from 
1)1  ace  to  place  with  a  rapidity  which  may  be  compared  to 
that  of  Syij)hus  among  Diptera  and  Sphinx  among 
moths;  but,  whilst  hovering  over  a  flower,  it  flaps  its 
wings  with  a  very  slow  and  powerful  movement,  totally 
difTcrent  from  that  vibratory  one  common  to  most  of  the 
species  which  produces  the  humming  noise.  He  declares 
that  he  never  saw  any  other  bird  where  the  force  of  its 
wings  appeared  (as  in  a  butterfly)  so  powerful  in  propor- 
tion to  the  weight  of  its  body.  He  tells  us  that  when 
hovering  by  a  flower,  its  tail  is  constantly  expanded  and 
shut  like  a  fan,  the  body  being  kept  in  a  nearly  vertical 
position.  This  action,  he  says,  appears  to  steady  and 
support  the  bird,  between  the  slow  movements  of  its 
wings.  He  further  states  that  althoueh  flying  from  flower 
to  flower  in  search  of  food,  its  stomach  generally  contained 
abundant  remains  of  insects,  which  he  suspects  are  much 
more  the  objects  of  its  search  than  honey ;  and  that  its 
note,  like  that  of  nearly  the  whole  family,  is  extremely 
shrill. 

Mr.  Bullock  saw  one  in  the  act  of  preying  upon  insects. 
'  The  house  I  resided  in  at  Xalappa  for  several  weeks,  on 
my  return  to   Vera  Cruz,  was,'  says   that  enterprising 


naturalist,  *  only  one  story  high,  inclosing,  like  mosc  of  the 
Spanish  houses,  a  small  garden  in  the  centre,  the  roof  pro- 
jecting six  or  seven  feet  from  the  walls,  covering  a  walk 
all  round,  and  leaving  a  small  space  only  between  the  tiles 
and  the  trees  which  grew  in  the  centre.  From  the  edge 
of  these  tiles  to  the  branches  of  the  trees  in  the  garden  the 
spiders  had  spread  their  innumerable  webs  so  closely  and 
compactly  that  they  resembled  a  net.  I  have  frequently 
watched  with  much  amusement  the  cautious  peregrination 
of  the  humming*  bird,  who,  advancing  beneath  the  web, 
entered  the  various  labyrinths  and  cells  in  search  of  en- 
tangled flies,  but  as  the  larger  spiders  did  not  tamely 
surrender  their  booty,  the  invader  was  often  compelled  to 
retreat :  being  within  a  few  feet,  I  could  observe  all  their 
evolutions  with  great  precision.  The  active  little  bird 
generally  passed  once  or  twice  round  the  court,  as  if  to 
reconnoitre  his  ground,  and  commenced  his  attack  by 
going  carefully  under  the  nets  of  the  wily  insect,  and 
seizing  by  surprise  the  smallest  entangled  flies,  or  those 
that  were  most  feeble.  In  ascending  the  angular  traps  of 
the  spider  creat  care  and  skill  was  required ;  sometimes  he 
had  scarcely  room  for  his  little  wings  to  perform  their 
office,  and  the  least  deviation  would  have  entangled  him 
in  the  complex  machinery  of  the  web,  and  involved  him 
in  ruin.  It  was  only  the  works  of  the  smaller  spiders  that 
he  durst  attack,  as  the  largest  rose  to  the  defence  of  their 
citadels,  when  the  besieger  would  shoot  off  like  a  sun- 
beam, and  could  only  be  traced  by  the  luminous  glow  of 
his  refulgent  colours.  The  bird  generally  spent  about  ten 
minutes  in  this  predatory  excursion,  and  then  alighted  on 
a  branch  of  an  avocata  to  rest  and  refresh  himself,  placing 
his  crimson  star-like  breast  to  the  sun,  which  then  pre- 
sented all  the  glowing  fire  of  the  ruby,  and  surpassed  in 
lustre  the  diadem  of  monarchs.'  The  species  whose  evo- 
lutions are  here  described  appears  to  have  been  that 
called  by  Bullock  the  Mexican  Star,  Cynanthtis  luci/erf 
Sw.  {Ornismya  cyanopogon.  Less.). 

The  nests  of  these  birds  arc  as  wonderful  as  any  that 
are  made.    They  vary  greatly  in  form  and  stmcture ;  but 


Nest  of  IIumming-Biul.    (Lesson.) 


K6ft  of  Uamii4p(;-B!T«!  with  eggs.  (T.«moii.) 
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in  all  the  soft  and  delicate  materials  are  so  put  together  as 
to  furnish  as  much  warmth  as  possible,  an  object  of  first- 
rate  importance  where  the  body  of  the  parent,  generally 
speaking,  is  so  small,  and  the  quantityof  animal  heat  given 
out  must  be  in  proportion. 

Prince  Maximilian  de  Wied,  on  examining  the  flower  of 
a  palm-tree  in  Brazil,  found  affixed  to  it  the  nest  of  the 
blue-headed  humming-bird  (Trochilus pileatust  Omismya 
cristata.  Less.  ?),  which,  he  says,  much  resembles  that  of 
the  Trochiius  bicolor  of  authors.  He  found  it  as  well  co- 
vered with  moss  as  those  of  the  Groldfinch  and  many  other 
small  European  birds.  The  Prince  adds,  that  in  all  hum- 
ming-birds' nests  two  white  eggs  of  an  elongated  form  are 
found,  which  in  some  species  are  extraordinarily  small. 
This  rule  as  to  the  duality  of  the  eggs  is  not  without  ex- 
ception, if  the  information  given  to  Sir  William  Jardine  be 
correct,  that  the  Doctor  Humming-Bird,  as  it  is  provincially 
termed  (Trochiius  hirsutus),  builds  its  nest  suspended  like 
that  of  the  Yellow-tail  {Cassicus  cristatits)  with  tne  entrance 
somewhat  downwards,  and  lays  only  one  eg^.  This  nest 
is  described  as  being  of  a  lengthened  form,  composed  of 
dried  grass  and  slender  roots,  moss,  &c.,  as  not  of  the  gene- 
ral compact  structure,  and  as  suspended  from  the  leaf  of 
some  reed-like  plant,  to  which  it  is  cemented  chiefly  by  the 
threads  of  spiders  or  caterpillars. 

Cotton,  thistle-down,  delicate  fibres,  a  fungus-like  sub- 
stance, and  other  soft  materials  woven  into  a  compact  and 
fleecy  substance,  enter  into  the  composition  of  the  nests  of 
Humming-birds.  The  outside  is  in  most  instances  covered 
with  lichens,  generally  supposed  to  be  stuck  on  with  a  sort 
of  glue  secreted  by  the  bird ;  but  we  have  reason  to  believe 
that  this  is  not  so.  The  nest,  generally,  appears  to  be 
made  by  warping  spiders'  webs  over  fragments  of  plants, 
their  down,  lichens,  &c..;  and  the  lichens,  which  are  never 
turned  the  wrong  way,  are  secured  by  the  webs  only. 

Sir  W.  Jardine,  in  the  Naturalisfs  Library :  Humming- 
BircUy  vol.  ii.,  gives  the  following  interesting  account  of 
the  manner  pf  building  of  onl  of  the  species,  related  to 
him  by  Mr.  Kirk,  a  resident  in  the  island  of  Tobago : — 
*  The  Ruby  Humming-Bird,'  says  Mr.  Kirk,  writing  from 
that  island,  *  makes  its  appearance  here  on  the  1st  of 
February.  Some  say  it  is  found  in  the  leeward  part  of  the 
island  all  the  year;  others,  that  it  arrives  earlier  by  a 
month  to  the  wmdward:  the  latter,  I  think,  more  probable. 
Certain  I  am  that  there  is  no  individual  in  the  island  who 
takes  so  much  exercise  in  the  woods  as  I  do  ;  and  I  can 
positively  say,  that  since  the  1st  of  August  last,  and  per- 
haps some  time  previous,  until  the  Ist  of  February,  I  have 
not  seen  one  of  these  birds ;  and  now  (1st  March)  they  are 
abundant.  They  begin  to  make  their  nests  about  the  10th 
of  February.  I  know  now  of  several  containing  two  eggs 
each,  and  watched  one  yesterday  for  nearly  an  hour.  Her 
manner  of  conatruction  was  very  ingenious:  bringing  a 


NcBt  uf  the  Brasiilan  Ajnethyst HunmingBird  (Omimya amthintoides. 
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pile  of  small  grass  or  lichen,  she  commenced  upon  a  small 
twig,  about  a  quarter  of  an  inch  in  diameter,  immediately 
below  a  large  leaf,  which  entirely  covers  and  conceals  the 
nest  from  above,  the  height  from  the  ground  beins"  about 
three  feet.  After  the  nest  had  received  two  or  tiiree  of 
these  grasses,  she  set  herself  in  the  centre,  and  putting  her 
long  dender  beak  over  the  outer  edge,  seemed  to  use  it 
and  her  throat  much  in  the  same  way  as  a  mason  does  his 
trowel,  for  the  purpose  of  smoothiuj^,  rubbing  to  and  fro, 
and  sweeping  quite  round.  £ach  visit  to  the  nest  seemed 
to  occupy  only  a  couple  of  seconds,  and  her  absence  from 
it  not  more  tKan  as  many  minutes.  In  a  few  hours  after  I 
saw  the  nest,  which  had  all  the  appearance  of  a  finished 
one.    I  expect  to  find  an  egg  there  to-day.' 

Such  are  only  a  few  of  the  forms  of  these  cradles :  many 
of  them  are  proofs  of  a  sagacity  beyond  instinct.  Thus 
some  have  been  seen  hanging  evenly  balanced  on  a  single 
tendril,  of  a  somewhat  uncouth  shape,  bulging  out  on  the 
side  opposite  to  that  where  the  bira  sat,  and  loaded  so  as 
to  form  a  counterpoise  to  the  bodies  of  the  parent  and 
young.  In  another  such  nest  small  stones  were  placed  at 
the  counterbalancing  end.  Another  nest,  on  which  there 
were  feathers  externally,  hung  from  a  rock  secured  by  two 
suspensory  bands.  But  the  late  lamented  Captain  Lyon, 
R.  N.,  whose  accuracy  as  an  observer  is  well  known,  gives 
a  very  extraordinary  account  of  the  adaptation  of  the 
labours  of  the  bird  to  the  exigeacy  of  the  case,  in  a  letter 
to  a  friend  in  England,  dated  Gongo  Soco,  Brazil,  17th 
March,  1829 : — *  I  am  too  closely  confined  here,'  says  Cap- 
tain Lyon,  *  and  too  constantly  occupied  to  attend  much  to 
Natural  History  or  to  anything  except  the  mines ;  but  it 
may  interest  you  to  have  an  account  of  some  young  Hum- 
ming-birds whose  hatching  and  education  I  studiously  at- 
tended, as  the  nest  was  msuie  in  a  little  orange-bush  by  the 
side  of  a  frequented  walk  in  my  garden.  It  was  composed 
of  the  silky  down  of  a  plant,  and  covered  with  small  flat 
pieces  of  yellow  lichen.  The  first  egg  was  laid  January 
26th,  the  second  on  the  28th,  and  two  little  creatures  like 


bees  made  their  appearance  on  the  morning  of  Februaiy 
14th.  As  the  young  increased  in  aze,  the  mother  built 
her  nest  higher,  so  that  from  having  at  first  the  form  of 
figure  1,  it  became  ultimately  like  figure  2. 

*  The  old  bird  sat  very  close  during  a  continuance  of  the 
heavy  rain  for  several  days  and  nights.  The  young  re- 
mained blind  until  February  28th,  and  flew  on  the  morn- 
ing of  March  7th  without  previous  practice,  as  strong  and 
swiftly  as  the  mother,  taking  their  first  dart  from  the  nest 
to  a  tree  about  20  yards  distant.  {ZooL  Joum.,  vol.  v.,  p. 
1.)  This  is  the  only  instance  known  to  us  of  such  post- 
nascent  nest-building ;  and  it  is  not  impossible  that  the 
parent  might  have  laid  her  eggs  in  an  old  nest  which  she 
perceived  to  be  too  shallow  to  contain  her  young  in  secu- 
rity. Still  the  context  would  lead  to  the  conclusion  that 
the  nest  was  begun  under  Captain  Lyon's  eye ;  and  he  was 
so  acute  in  his  observation,  that  we  think  he  would  not 
have  passed  over  the  occupation  of  an  old  nest  in  silence. 
Other  writers  give  a  shorter  period  of  incubation :  thus  the 
black  humming-bird  is  said  to  sit  twelve  days,  the  young 
leaving  the  nest  and  following  theb  parents  in  eighteen 
days ;  the  North  American  species  only  ten,  the  young 
being  ready  to  fly  at  the  expiration  of  a  week. 

The  parents  are  most  valiant  in  defence  of  their  nests, 
Oviedo  relates  how  they  will  fly  even  at  the  face  of  a  man 
who  climbs  a  tree  where  (heir  nests  are,  and  strike  him  in 
the  eyes,  coming,  eping,  and  returning  so  swiftly,  that  no 
man  would  well  believe  it  who  had  not  seen  it.  Mr.  Bul- 
lock says  that  the  female  of  the  Mexican  Star,  above 
noticed,  lays  two  eggs,  perfectly  white,  and  large  for  the 
size  of  the  bird;  and  the  Indians  irformed  him  that  they 
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were  hatched  in  three  weeks  by  the  male  and  female  sitting 
alternately.  He  states  that  when  attending  their  young, 
they  a1|tack  any  bird  indiscriminately  that  approaches  the 
nest,  *  Their  motions  when  under  the  influence  of  anger 
or  fear  are  very  violent,  and  their  flight  rapid  as  an  arrow ; 
the  eye  cannot  follow  them,  but  the  shrillpiercing  shriek 
which  they  utter  On  the  wing  may  be  heard  when  the  bird 
IS  invisible,  and  often  led  to  their  destruction  by  preparing 
me  for  their  approach.  They  attack  the  eyes  of  the 
larfifer  birds,  and  their  sharp  needle-like  bill  is  a  truly  for- 
midable weapon  in  this  kind  of  warfare.  Nothing  can 
exceed  their  fierceness  when  one  of  their  own  species  in- 
vades their  territory  during  the  breeding  season.  Under 
the  influence  of  jesuousy  they  become  perfect  furies ;  their 
throats  swell,  their  crests,  tail,  and  wings  expand ;  they  fight 
in  the  air  (uttering  a  shrill  noise)  till  one  fiedls  e^diausted  on 
the  ground.  I  witnessed  a  combat  of  this  kind  near 
Otumba,  during  a  heavy  fall  of  rain,  every  separate  drop 
of  which  I  supposed  simicient  to  have  beaten  the  puny 
warriors  to  the  earth.'  (Six  Months  in  Mexico,)  Wilson 
saw  them  attack  and  harass  the  King  Bird  {Mtiscicapa  ty- 
rctnnus,  Bnss.). 

This  pugnacious  audacity  probably  fostered  the  Mexican 
belief  that  these  diminutive  bodies  contained  the  souls  of 
slain  warriors. 

Mr.  Bullock  states  that  the  humming-birds  in  sleeping 
frequently  suspend  themselves  by  the  feet  with  their  heads 
downwards,  in  the  manner  of  some  parrots. 

It  may  be  expected  that  we  should  notice  a  very  capti- 
vating storv.  M.  Lesson  tells  us  that  this  charming  race 
has,  doubtless,  like  all  existing  creatures,  numerous  ene- 
mies; but  he  declares  that  the  most  cruel,  the  most  deadly 
of  all,  is  that  great  and  monstrous  hairy  spider,  very  com- 
mon throughout  the  warm  parts  of  America,  called  by 
naturalists  the  Bird-catching  Spider  (Aranea  aviculariaj 
Linn.).  Spreading  its  nets  round  about  the  nests  of  the 
humming-birds,  it  craftily  watches  the  epoch  when  the 
young  ones  come  to  light,  drives  away  the  parents  from 
the  nest,  sucks  and  devours  their  progeny,  and  sometimes, 
when  it  surprises  the  parents  themselves,  consigns  them  to 
the  same  fate.  Such,  adds  M.  Lesson,  is  the  picture  which 
Bucholz  represents  in  the  5th  plate  of  his  first  decad. 

M.  Lesson  thus  commences  the  very  next  sentence: 
'  Les  fables  les  plus  absurdes  ont  6t6  propag6es  sur  les 
oiseaux  mouches  ;*  and  we  think  that  he  might,  without 
much  fear  of  contradiction,  have  added  this  terrible  spider 
tragedy  to.  the  catalogue.  The  monster  in  question  is  a 
ground  insect,  and  we  never  heard  of  its  making  a  web,  in 
the  ordinary  acceptation  of  the  term.  It  is  certainly  big 
enough  to  cope  with  some  of  the  humming-birds,  and  it  is 
possible  that  it  may  creep  up  trees  and  surprise  the  young 
in  the  nests ;  but  even  this  seems  to  be  mere  conjecture. 
The  story  has  been  rendered  current  by  the  pencil  of 
Madame  Merian,  which,  on  this  occasion,  appears  to  have 
been  sniided  by  her  ima^nation. 

Ana  here  we  may  notice  the  supposed  medical  virtues 
of  these  bright  beings.  Powdered  humming-bird  was  con- 
sidered a  specific  in  cases  of  epilepsy ;  and  the  alleged 
efficacy  of  the  birds  in  curing  rheumatism  secured  a  place 
for  them  in  the  old  European  Pharmacopoeia. 

We  proceed  to  give  a  very  few  examples  of  the  mul- 
titudinous forms  presented  by  this  gorgeous  race. 

The  Cora  Humming-Bird,  Omismya  Cora,  Less.— Upper 
part  of  the  head,  back,  rump,  and  coverts  of  the  wmgs, 
uniform  and  metallic  green.  A  wide  iridescent  gorget 
occupies  the  throat  down  to  the  half  of  the  neck  and  to 
the  cheeks ;  the  lower  part  of  the  neck  in  front,  the  breast, 
and  all  the  lower  parts  of  the  body,  are  tarnished  white, 
with  a  little  brown  on  the  flanks.  Tail,  consisting  of  eight 
brownish  feathers,  bordered  with  white  within ;  two  middle 
featliers  much  longer  than  the  others,  white  on  their  inter- 
nal side,  brownish  on  their  external  border,  and  entirely 
brown  at  the  extremity.  Bill  slender,  black.  Feet  reddish. 
Total  length  five  inches  five  lines  (French) :  of  this  the 
tail  measures  three  inches  two  lines,  and  the  bill  six 
lines. 
Zoco/t/y.— Pern,  and  especially  the  Plain  of  Lima. 
Such  is  iVI.  Lesson's  description  in  the '  Oiseaux  Mouches ;' 
but  in  the  *  Trochilidees '  he  gives  a  figure  (pi.  xxxix.)  of 
the  bird  in  its  completely  adult  state,  with  its  tail  in  its 
entire  development.  The  bill,  he  says,  is  short,  slender, 
and  straight,  and  completely  black,  as  well  as  the  tarsi. 
The  wings  are  delicate,  recurved,  and  purpled-brown.  The 


plumage  is  iresh  golden-green  above.  The  throat  and  the 
front  of  the  neck  sparkle  with  the  violet  tint  of  the  ame- 
thyst, a  white  gorget  marks  the  limits  of  the  scaly  featheif, 
and  golden-green  is  spread  over  the  flanks  and  the  belly. 
The  tail-feathers  are  the  longer  the  more  internal  they  are, 
and  all  are  stiff;  narrow,  and  of  a  sword-blade  shape.  The 
two  external  ones  are  the  shortest,  the  six  others  are  gra- 
duated between  them,  but  the  two  internal  ones  consider- 
ably exceed  the  preceding,  and  form  two  narrow  delicate 


Tlie  Cora  Humming-Bird.    (Letscm.) 

ribands,  coloured  white  for  a  great  part  of  their  length,  and 
only  terminated  by  black  at  their  extremity.  The  lateral 
tail-feathers  are  brown,  and  finely  variegated  with  white 
on  their  borders. 

At  pi.  40  of  the  same  part  of  his  work  M.  Lesson  figures 
a  young  bird.  The  description  is  given  at  p.  Ill,  of  the 
text. 

The  Double-crested  Humming- Birdy  Trochihs  comutus, 
Wied;  Trochiltis bilophusjTemm, ;  Omismyachrysolophoy 
Less.  3fa/e.— Bill  and  feet  very  weak  and  obscure  in 
colour.  Two  flattened  fan-shaped  crests,  each  composed 
of  six  small  feathers,  part  from  the  forehead  on  a  level  with 
the  eyes.  The  brilliancy  of  these  crests  surpasses  descrip- 
tion, glistening  as  they  do  with  the  hues  of  polished  gold 
and  red  copper,  changing  into  the  gemmy  tints  of  the 
ruby  and  emerald,  now  fire-coloured,  anon  the  purest  green, 
and  presently  the  brightest  yellow.  The  scaly  feathers  of 
the  forehead  between  the  two  crests  sparkle  with  metallic 
uniform  green,  changing  to  steel  or  sapphire  blue.  A 
camail  of  dark  changeable  violet  extends  from  the  throat 
behind  the  eyes,  and  descends  along  the  sides  of  the  neck 
to  terminate  in  a  point  of  long  feathers  before  the  breast. 
This  uncertain  violet  graduating  into  a  non-metallic  blue, 
with  its  velvety  very  aark  tint,  is  sharply  defined  on  the 
milk-white  of  the  breast,  which  extends  to  tlie  lower  part 
of  the  neck,  so  as  to  form  a  rather  large  white  collar.  Tlie 
lower  part  of  the  belly  is  white ;  but  the  middle  of  the 
abdomen  and  the  flanks  are,  like  the  back,  golden-green, 
with  which  is  mingled  a  little  of  the  greyish  colour  of  the 
base  of  the  feathers.  Back  and  sides  of  the  head  behind, 
back,  and  feathers  of  the  nirap,  metallic  golden-green. 
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Quills  brown.  Tail  CTaduated,  composed  of  four  feathers 
longer  than  the  six  otnere :  the  twr  middle  ones  are  brown, 
the  two  external  pure  white.  The  other  shorter  external 
tail-feathers  are  white,  but  their  outer  border  is  variegated 
with  brown.  The  tail  below  is  white,  slightly  smoked  as 
it  were.  The  wings  reach  only  to  the  half  of  the  tail,  the 
eeneral  form  of  which  is  long,  acuminated,  and  narrow. 
Length  four  inches  five  or  six  lines.  Bill  six  lines  and  a 
half.  M.  Lesson  refers  to  his  pi.  8  for  the  female,  which 
has,  he  says,  no  crest :  its  livery  is  less  brilliant ;  and  the 
middle  tail-feathers,  instead  of  being  dark,  are  pure  white, 
as  well  as  all  the  others,  none  being  in  the  slightest  degree 
bordered  with  brown.  M.  Lesson's  pi.  8  however  repre- 
sents a  young  male. 


Trochilai  corautos,  Wied.    Adult  Malo. 

Sickle-winged  Humming-Bird,  Trochilus  falcatus,  Sw. 

Green ;  throat  and  breast  shining-blue ;  Dody  and  vent 
blue-green ;  tail  even,  rufous  cinnamon ;  exterior  quills 
falcated,  the  shafts  dilated  and  compressed. 

Mr.  Swainson,  whose  specific  character  this  is,  after 
speaking  of  the  dazzling  brilliancy  of  the  colours  of  the 
bird,  says  that  it  is  however  more  remarkable  from  the 
extraordinary  construction  of  its  wings,  the  outer  quills  of 
which  are  greatly  curved,  and  the  shafts  dilated  to  a  most 
disproportionate  size :  a  similar  structure  occurs  also,  he 
observes,  in  the  Broad-shafted  Humming-Bird  of  Shaw 
{Trochilus  latipennis) ;  and  he  adds  that  it  may  not  be 
improbable  that  such  additional  strength  in  the  wings  has 


Trochiliis  fal.-alus  (Swainscu),  a  little  reduced* 


been  given  as  a  defence  against  the  small  birds  of  prey 
{Lanii,  Linn.)  which  abound  in  tropical  countries.  The 
cinnamon-coloured  tail-feathers  are  tipped  with  a  purple- 
black  bar ;  the  middle  feathers  are  the  darkest,  and  glossed 
with  green.    (^hoL  HI.) 

Locality, — Spanish  Main :  at  least  a  specimen  was  sent 
from  thence. 

Recurvedrbill  Humming-Bird,  Trochilus  recurvirostn's, 
Sw. 

Golden-green ;  throat  shining  emerald-green ;  middle  of 
the  breast  and  body  black  ;  lateral  tail-feathers  beneath 
topazine ;  bill  recurved.    (Sw.) 

Mr.  Swainson  remarks  that  the  extraordinary  formation 
in  the  bill  is  without  parallel  in  any  land-bird  yet  disco- 
vered, and  presents  in  miniature  a  striking  resemblance  to 
that  of  the  Avoset.  It  is  almost  impossible,  he  adds,  to 
conjecture  rightly  the  use  of  this  singular  formation ;  but 
it  appears  to  nim  not  very  improbable  that  the  principal 
sustenance  of  the  bird  may  be  drawn  from  the  pendent 
Bignonice  and  other  similar  plants,  so  common  in  South 
America,  whose  coroUae  are  long,  and  generally  bent  in 
their  tube ;  the  nectar,  being  at  the  bottom,  could  not  be 


T  ochilm  leeurvirottru.    (Swainson.) 

reached  either  by  a  straight  or  incurved  bill,  though  very 
easily  by  one  corresponding  to  the  shape  of  the  flower, 

{ZooL  m 

Locaiity, — Peru :  at  least  Mr.  Bullock  received  ijt  from 
thence. 

M.  Lesson  seems  to  doubt  that  the  recur\'ature  of  the 
bill  is  natural ;  and  says  that  it  is  very  probable  that  the 
organ  has  been  compressed  and  recurved  in  its  fresh  state 
by  some  art.  This  doubt  is  groundless.  Indeed  M.  Lesson 
himself  afterwards  records  a  second  species — Omismya 
avocetta. 

GoulcTs  Humming-Bird,  Omismya  Gouldii^  Less. — 
M.  Lesson  states  that  he  owes  his  knowledge  of  this  charm- 
ing little  bird,  which  is  not  known  in  France  to  Mr.  Charles 
Stokes,  who  sent  to  him  a  drawing  made  from  an  individual 
in  the  collection  of  Mr.  George  Loddiges. 

Of  the  same  size  and  absolutely  of  flie  same  form  as  the 
little  Htmpe  Col  (Omismya  omata.  Less.),  this  species, 
says  M.  Lesson,  of  which  three  or  four  individuals  are 
known  in  the  London  cabinets,  is  distinguished  from  that 
only  by  its  fan-shaped  ornaments,  which  are  snow-white 
and  ocellated  at  their  extremity.  The  pointed  and  erect 
tuft  on  the  top  of  the  head  is  deep  chestnut  or  ferruginous. 
The  back  is  golden  green.  A  white  stripe  traverses  the 
rump.  The  tail  is  mcSerate  and  rounded ;  the  two  middle 
tail-feathers  are  golden  green,  the  lateral  feattiers  blackish. 
The  wings,  which  are  delicate  and  narrow,  are  purpled 
brown.  The  front  of  the  neck  from  the  chin  to  the  lower 
part  of  the  thorax  is  scaly,  and  of  a  very  varying  lustrous 
emerald  green.  The  belly,  the  sides,  and  the  lower  belly 
brownish-green.  The  feathers  which  compose  the  jugular 
ornaments  are  disposed  in  a  fan-shape,  and  so  that  the 
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lonj^est  are  outside,  and  the  shortest  the  most  internal. 
These  feathers  are  all  pure  white,  but  the  summit  of  each 
of  them  is  terminated  by  an  ocellation  sparkling  with  gold 
and  emerald  hues  encircled  by  deep  green.  Bill  and  feet 
brownish. 

This  bird,  Omismya  omata,  and  the  Hawtse  Col  Blanc, 
Omismya  strumaria,  Less.,  form  a  small  natural  tribe. 
The  Huppe  Col,  Omismya  omata,  which  is  figured  by  M. 
Lesson  (pi.  xli.,  male  and  female,  Oiseaux  Mouches,  very 
youni?,  pl.xxiv.,7'rocAt7/d^<?«),  is  found  in  Guiana,  Brazil, 
and  Trinidad ;  the  Hausse  Col,  figured  by  M.  Lesson  (pi.  xlii., 
male ;  pi.  xliii.,  female  and  young,  Oiseaux  Mouches), 
is  found  in  Brazil. 


f^/ 


Ooold'illamminj^-Bird.   <Leas3n ;  from  tho  ilrawing  above  noticed.) 

The  Bar-tailed  Humming-Bird,  Sappho  HunSning-Bird 
of  lesson.  This  is  the  Trochilus  sparganurus,  or  Bar- 
tailed  Humming-Bird  of  Shaw ;  Omtsmya  Sofpho,  Less. ; 
Trochilus  radiosus,  Temm.  (Galleries  of  the  Museum); 
Trochilus  chrysurus,  Cuv. ;  Trochilus  chrysochloris, 
Vieill. 

Description, — Male, — Robust,  and  one  of  the  largest  of 
the  family ;  the  tail  enormously  developed,  not  less  than 
four  inches  long,  and  very  deeply  forked.  Bill  nearly 
straight,  pointed,  not  very  long,  being  not  more  than  seven 
lines,  and  black,  as  are  the  tarsi.  Wings  rounded,  re- 
curved, and  not  exceeding  the  origin  of  the  tail  more  Uian 
an  inch.  Body  about  two  inches  and  a  half.  Throat, 
breast,  and  front  of  the  neck  covered  by  a  gorget  of  scaly 
feathers,  from  which  glance  forth  the  purest  emerald  green 
tints,  presenting  under  the  lower  mandible  an  aspect  of 
deep  velvety  green.  A  small  band  of  more  yellow  golden 
^een  extends  from  the  eye  and  descends  on  the  sides  of 
the  neck.  The  anal  region  is  furnished  with  greyish 
feathers.  The  whole  of  the  plumage  above,  as  well  as  the 
lesser  coverts  of  the  wings,  is  metallic  golden  green.  But 
the  feathers  of  the  rump  and  the  upper  coverts  of  the  tail 
are  of'  a  lively  shining  cinnabar.  Ine  quills  are  purpled- 
brown,  and  their  shafts  bent  and  widened.  The  ten  tail- 
feathers  are  very  much  graduated.  The  two  middle  ones 
are  very  short  and  oval ;  the  two  external  ones  are  very 
long,  nband-like,  flattened,  and  exceed  the  two  next  by 
eighteen  lines.  All  of  them,  squared  or  slightly  rounded  at 
their  extremity,  glitter  variously  under  the  rays  of  light 
which  fall  on  them.  Their  most  ordinary  hue  is  that  of 
red  copper  changing  into  gold;  but  occasionally  these, 
rich  metallic  tints  change  into  a  sombre  purple  or  violet. 
Their  extremities  are  terminated  by  a  quadrilateral  velvet 
spot,  largest  on  the  longer  feathers,  but  which  diminishes 
upon  the  shorter  ones  till  on  the  two  middle  ones  it  forms 
a  simple  border.  M.  Lesson  gives  two  figures  of  this  bird ; 
in  the  second  the  plumage  is  more  complete.  No  colours 
can  give  an  idea  of  the  i-efulgence  of  this  species  when  in 
full  feather ;  even  in  the  richest  collection  it  strikes  the 
eye  at  once.  M.  Lesson  also  gives  a  figure  of  the  female, 
in  which  the  tail  is  much  shorter,  and  the  whole  colouring 
tame  in  comparison  with  that  of  the  adult  male.  He 
admits  however  that  no  information  accompanied  the  skin 
which  could  prove  the  sex,  and  that  it  may  be  a  young 
m&le. 

Locality. — The  east  of  Peru. 

ISIay  we  venture,  in  conclusion,  to  hint  at  the  possibility  of 
importing  these  lovely  birds,  and  keeping  them  in  an  easy 
captivity  ?  Father  Montdidier,  according  to  Labat,  kept 
humming-birds  alive  for  five  or  six  months,  and  they 
brought  up  their  young  in  his  apartment.  Don  Pedro  de 
P.  C.,  No.  1587. 


Trochllui  spftrf^ananii.    (Leuon.) 

Melo,  governor  of  Paraguay,  had  a  humming-bird,  taken 
in  the  adult  state,  for  many  months,  as  Azara  relates,  and 
it  became  soiame  as  to  caress  its  master  and  fly  round 
him  for  food.  Its  life  was  preserved  by  giving  it  fresh 
flowers  from  time  to  time,  but  ordinanly  by  syrup  in  a 
glass,  which  was  held  out  of  the  perpendicular  to  assist 
the  bird  in  taking  the  syrup ;  and  it  died  at  last  through 
the.  negligence  of  a  servant.  They  have  also  been  sus- 
tained for  four  months  by  honey  and  syrup  made  of  bmised 
sugar  and  water,  placed  at  the  bottom  of  the  coroUae  of 
bell-shaped  artificial  flowere. 

Mr.  Bidlock,  when  in  Mexico,  had  nearly  seventy  in 
cages,  which,  with  attention  and  care,  he  kept  alive  for 
some  weeks ;  and  he  declares  that  could  he  have  devoted 
his  whole  attention  to  them,  he  had  no  doubt  of  the  pos- 
sibility of  bringing  them  alive  to  Europe.  Tlie  accounts 
of  their  being  so  fierce  and  untameable  as  to  beat  them- 
selves to  death  when  confined,  are,  he  says,  not  true  :  no 
bird  is  more  easily  reconciled  to  its  new  situation.  They 
are,  it  is  true,  he  observes,  seldom  off  the  wing,  but  never 
beat  themselves  against  a  cage,  nor  the  glass  of  a  window 
In  each  cage  was  placed  a  small  earthen  cup,  about  half 
filled  with  sugar  and  water  of  the  consistence  of  a  thin 
syrup;  in  this  various  flowera  had  been  inserted,  prin- 
cipally the  yellow  bell-shaped  corolla  of  the  great  alot 
(A^ave  Americana),  the  end  of  which,  next  the  stem, 
being  cut  ofl",  permitted  the  liquid  to  flow  into  the  flower, 
into  which  the  litUe  prisoners  were  constantly  inseiling 
their  long  bifid  tongues,  and  drawing  up  its  luscious  con- 
tents. This  operation,  he  adds,  was  generally,  like  most  of 
the  actions  of  the  bird,  performed  on  the  wing,  but  they 
sometimes  alighted  on  the  flower,  perching  against  its 
sides  in  an  upright  position. 

Captain  Lyon,  when  in  Mexico,  kept  a  humming4)inl 
for  nearly  a  month  on  sugar  and  water  shghtly  impreg- 
nated with  saffron.  It  eagerly  sucked  this  mixture  from  a 
small  quill,  and  the  Captain  axlds,  that  he  is  sure  that  with 
constant  attention  these  littlie  creatures  might  be  kept  for 
a  long  time.    {Journal  above  quoted.) 

But  the  humming-bird  has  actually  been  brought  alive 
to  England.  It  is  related  that  a  young  gentleman,  a 
few  days  before  he  sailed  from  Jamaica,  found  a  female 
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Mango  Humming-Bird  aitting  on  her  nest  and  eggs :  he 
cut  off  the  twig  and  brought  the  whole  on  board.  The  bird 
became  so  tame  as  to  suffer  herself  to  be  fed  on  honey  and 
water  during  the  passage,  and  hatched  two  young  ones. 
The  mother  did  not  long  survive,  but  the  young  were 
brought  to  England,  and  continued  some  time  m  the  pos- 
session of  Lady  Hammond,  from  whose  lios  they  took 
honey ;  and  though  one  did  not  live  long,  the  other  sur- 
vived for  at  least  two  months  from  the  time  of  their 
arrival. 

Now  this  happened  before  the  introduction  of  steam- 
navigation  by  sea ;  and  as  we  read  of  fresh  bouquets  of 
American  flowers  crossing  the  Atlantic,  a  little  care  and 
management  in  May  and  June  might  bring  living  hum- 
mingbirds in  a  fortnight  or  three  w^eeks  to  our  shores, 
where  our  stoves  and  greenhouses  with  a  little  precaution 
might  offer  them  an  asylum.  They  are  djspotjed  to  become 
familiar.  Wilson  mentions  one  which  would  enter  the 
window,  examine  the  flowers  in  the  room,  and  pass  out  at 
the  opposite  door ;  and  this  same  bird  wm  known  to  take 
refuge  in  a  hothouse  when  the  cool  nights  of  autumn 
came,  going  forth  regularly  in  the  morning,  and  returning 
as  regularly  in  the  evening  for  several  days. 

We  have  heard  an  instance  of  still  greater  boldness, 
where  the  bird  suffered  the  window,  the  only  outlet,  to  be 
shut  after  it  had  entered  for  the  purpose  of  examining  the 
flowers  in  the  room.  Honeyed  liquor  being  placed  in  a 
bell-^ped  flower  and  held  in  a  person's  haiid,  the  hum- 
ming-bird, nothing  daunted,  came  and  fed  from  the  flower 
when  so  held. 

These  facta  lead  us  not  to  despair  of  weing  living  hum- 
ming-birds in  England. 

TRO'CHILUS.    [Trochilidje.] 

TROCHOID AL  CURVES.  Under  this  term  is  included 
a  large  number  of  lines  which  are  produced  by  the  com- 
position of  two  circular  motions,  including  the  straight 
fine,  the  circle,  the  ellipse,  a  class  of  curves  called  epitro- 
choids,  of  which  one  pai-ticular  case  is  called  the  ej)icy- 
cloid,  and  a  class  called  hypotrochoids,  of  which  one  par- 
ticular case  is  the  hypocloid.  Among  these  must  also  be 
included  the  extreme  case  in  which  one  of  the  motions  is 
rectilinear,  which  gives  the  common  trochoid,  the  cycloid, 
and  a  class  of  spirals  which  includes  the  involute  of  the 
circle,  the  spiral  of  Archimedes,  and  others. 

Tliere  are  two  ways  of  considering  these  curves.  The 
flret,  which  is  universally  adopted,  may  properly  be  called 
the  trochoidal  mode  {raoxo^^  a  hoop),  because  in  it  one 
circle  is  made  to  roll  like  a  hoop,  either  upon  a  straight 
line,  or  upon  the  circumference  of  another  circle.  The 
second,  which  we  believe  might  be  advantageously  sub- 
stituted for  the  first,  we  shall  propose  to  call  the  planetary 
mode,  because  it  resembles  the  consideration  of  the  man- 
ner in  which  a  planet  and  its  satellite  move  round  the  sun. 
Here  a  circle,  without  any  rolling,  has  its  centre  carried 
round  the  circumference  of  another.  As  there  is  no 
elementary  work  which  treats  of  these  combined  motions, 
though  some  understanding  of  them  is  necessary  even  for 
the  purposes  of  the  most  elementary  astronomy,  we  shall 
first  enter  into  this  subject  at  more  length  than  usual,  en- 
deavouring to  make  ourselves  understood  by  those  who 
have  the  first  notions  of  geometry  and  of  the  composition 
of  motion :  we  shall  then,  more  briefly,  consider  the  appli- 
cation of  the  differential  calculus.  f 

Let  the  point  M  {fig,  1)  be  carried  uniformly  round  the 
circumference  of  the  circle  A  M,  and  let  M  be  the  centre 
of  a  circle  whose  radius  is  MC  (=AB).  Let  a  point  P 
be  carried  about  the  moving  circle,  so  that  its  angular 
velocity  from  a  line  of  fixed  direction  in  the  moving  circle 
(say  MC  parallel  to  A B)  always  bears  a  given  proportion 
to  the  angular  velocity  of  M,  say  that  of  n :  1.  That  is, 
when  the  line  O  M  has  described  the  angle  M  O  A,  the  line 
M  P  has  described  the  angle  PMC,  which  is  n  times  M  O  A. 
It  has  beeri  supposed  that  when  M  was  at  A,  P  was  at  B. 
The  point  P  will  describe  a  curve  which  is  one  of  those 
called  trochoidal;  or,  on  this  explanation,  planetary.  And 
the  circle  CP  being  always  contained  between  two  fixed 
circles,  B  E  and  b  e,  the  planetary  curve  is  always  contained 
between  those  two  circles.  We  shall  now  propose  a  nomen- 
clature for  the  principal  parts  of  this  sytiem^  | 

As  in  the  Rolemaic  mode  of  considering  the  planets,  let 
the  fixed  circle  AM  be  called  the  deferent^  the  moving 
circle  C  P  the  epicycle.  Let  M  be  the  mean  pointy  P  the 
pkmetf  O  the  centre^  and  lei  the  plar  et  be  saia  to  be  in  ita 


Fig.  I. 


apocentre  or  pericentre^  when  it  is  farthest  from,  or  nearest 
to,  the  centre.  And  <as  every  apocentre  must  lie  on  B  E, 
and  every  pericentre  on  be,  let  these  circles  be  called 
respectively  apocentral  and  pericentral.  Let  O  P,  as  usual, 
be  called  the  radius  of  the  curve,  oc  its  radius  vector  ;  and 
the. angle  P  O  A  its  vectorial  angle.  When  the  revolution 
is  in  the  direction  from  A  to  M,  let  it  be  called  directs  when 
in  the  contrary  direction,  retrograde.  Let  angle  M  O  A  be 
called  the  mean  or  deferential  angle,  and  denoted  by  0 ; 
and  let  the  P  M  C  be  called  the  epicyclic  angle,  being  denoted 
of  course  by  n^.  Let  the  angle  contained  between  the 
pericentral  ana  apocentral  radii  be  called  the  angle  of 
descent.  The  following  theorems  will  be  readily  seen,  as 
soon  as  these  terms  are  understood : — 

1.  The  planetary  curve  beginning  from  its  apocentre 
at  B,  and  the  epicyclic  motion  being  direct,  and  greater 
than  the  mean  motion,  there  will  be  a  pericentre  as  soon 
fis  PMC  has  gained  two  right  angles  upon  EMC  or 
MO  A,  that  is  when  n0-0=18O^  or  ^  is  mf  divided 
byn^l. 

2.  But  if  the  epicyclic  angular  motion,  being  still  direct, 
be  less  than  the  mean  motion,  so  that  E  M  C  is  greater 
than  PMC,  there  will  be  a  pericentre  when  EMC  has 
gained  two  right  angles  upon  P  M  C,  or  when  ^  *  n^  s  160'', 
or  ^  is  180**  divided  by  (1-n). 

3.  And  if  the  epicyclic  motion  be  retrograde,  so  that  P 
begins  to  move  the  other  way  from  C,  there  will  be  a  peri- 
centre when  EMC  and  PMC  together  make  two  right 
angles,  or  when  ^  -I-  n^  =  180^  or  when  ^  is  180^  divided 
by  1  -t-  n. 

4.  When  the  planet  has  come  to  its  pericentre,  it  will 
begin  immediately  to  ascend  towards  the  next  apocentre, 
in  a  curve  of  the  same  form  as  that  by  which  it  descended, 
but  inverted  in  position,  the  parts  preceding  and  following 
the  pericentre  being  alike,  and  the  pari  preceding  the  next 
apocentre  resembling  that  following  the  last  apocentre.  As 
soon  as  the  second  apocentre  is  gained,  the  curve  will  start 
again,  in  the  same  manner  as  the  first.  If  n  be  a  commen- 
surable number,  say  p'^q,  where  p  and  q  are  integers, 
and  the  fraction  is  in  its  lowest  terms,  the  curve  will  return 
into  itself  when  M  has  completed  q  revolutions :  there  will 
be,  if  the  epicycle  be  direct,©— g  or  g— o  apocentres,  and 
as  many  pericentres ;  but  ii  the  epicycle  be  retrograde, 
there  will  be  p-H  9  apocentres,  ana  as  many  pericentres. 
But  if  n  be  incommensurable,  the  convolutions  will  go  on 
for  ever,  and  the  curve  will  never  be  completed.  We 
have  therefore,  in  order  to  obtain  the  form  of  the  curve, 
only  to  consider  one  descent  from  apocentre  to  pericentre, 
or  one  ascent  from  pericentre  to  apocentre :  though  the 
general  appearance  of  the  curve  depends  much  on  the 
effect  of  many  convolutions. 

5.  Every  planetaiy  curve  may  be  described  by  two  dis- 
tinct epicyclic  motions.  For  if  we  describe  the  parallelo- 
gram O  M  P  Q,  we  see  that  the  point  Q  describes  a  fixed 
circle  equal  to  the  epicycle^  whiie  QP  is  the  radius  of  a 
moving  cirde  equal  to  the  deferehtr    If  then  the  radius  uC 
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the  deferent  be  a,  that  of  the  epicycle  b,  and  the  epicyclic 
angular  velocity  be  n  times  the  aeferential  or  mean  velocity, 
it  gives  the  same  planetary  curve  as  if  the  radius  of  the 
deferent  were  ft,  that  of  the  epicycle  a,  and  the  epicyclic 
velocity  1 :  «th  of  the  deferential.  If  then  we  take  the 
epicycle  to  be  the  least  of  the  two,  we  do  not  limit  our 
investigation,  provided  we  consider  every  possible  case  of 
epicycfic  velocity. 

The  actual  motion  of  the  planet,  compounded  of  both 
motions,  deferential  and  epicyclic,  may  be  either  direct  or 
retrograde:  and  the  curves  may  be  best  classiiied  by 
observing  whether  the  motions  at  the  pericentres  and 
apocentres  are  direct,  retrograde,  or  neither.  At  1  is  repre- 
sented a  case  of  each  motion,  pericentral  and  apocentral, 
direct ;  at  2,  a  case  of  each  motion,  when  it  is  neither 
direct  nor  retrograde,  that  is,  directly  towards  the  centre ;  at 
3,  a  case  of  each  motion,  retrograde.  We  shall  now  consider 
how  to  make  the  separation  of  these  cases. 

First,  as  the  apocentres.  When  the  motion  in  the  epi- 
cycle is  direct  (for  abbreviation,  say  when  the  epicycle  is 
direct),  the  two  motions  conspire ;  the  line  M  C,  then  at 
A  B,  is  being  carried  forward  with  the  velocity  of  A,  while 
P  is  being  carried  from  M  C.  Let  angles  be  measured  in 
theoretical  units  [Angle J,  and  let  the  deferential  or  mean 
velocity  be  1,  then  the  linear  velocity  of  A  is  a,  and  that 
cf  P,  when  at  B,  is  the  linear  velocity  to  an  angular 
velocity  n  and  radius  6,  or  nb.  Consequently  a+nb  is  the 
apocentral  velocity,  which  is  direct;  or  the  apocentral 
velocity  is  always  direct  when  the  epicycle  is  direct.  But 
if  the  epicycle  be  retrograde,  the  line  M  C  is  advancing 
with  the  velocity  a,  while  P  is  receding  from  it  with  the 
velocity  nb.  Consequently,  when  the  epicycle  is  retro- 
grade, the  apocentral  velocity  is  direct,  neither,  or  retro- 
grade, according  as  a  is  greater  than,  equal  to,  or  less 
than,  b  n. 

Next,  as  to  the  pericentres.  We  can  make  a  pericentre 
by  supposing  the  planet  to  be  at  6  when  M  C  is  on  A  B. 
Now  if  the  epicycle  be  direct  [Motion,  Direction  of], 
the  line  B  b  being  carried  forward  with  the  velocity  a,  the 
planet  is  carried  backwards  with  the  velocity  n  b,  Conse- 
([uently,  when  the  epicycle  is  direct,  the  pericentral  motion 
is  direct,  neither,  or  retrograde,  according  as  a  is  greater 
than,  equal  to,  or  less  than,  n  b.  But  when  the  epicycle  is 
retrograde,  the  motion  of  the  planet  at  ft,  as  well  as  that 
of  ftB,  is  in  advance,  and  a+wft.  represents  the  whole 
velocity :  consequently,  when  the  epicycle  is  retrograde, 
the  pericentral  motion  is  always  direct.  Observe  that  we 
name  the  deferential  motion  with  respect  to  the  centre, 
and  the  epicyclic.  motion  with  respect  to  the  centre  of  the 
epicycle :  as  explained  in  the  article  cited,  a  motion  may 
be  direct  with  respect  to  one,  and  retrograde  with  respect 
to  the  other. 

We  shall  now  consider  the  trochoidal  mode  of  viewing 
the  subject,  previously  to  combining  the  two.  Let  the 
circumference  of  one  circle  roll  upon  that  of  another,  any 
point  on,  inside,  or  outside  of  the  rolling  circle  (if  outside, 
of  course  supposed  to  be  fixed  to  it  by  a  carrying  arm) 
describes  a  curve  by  the  motion  compounded  of  the  motion 
of  the  rolling  circle  round  its  own  centre,  and  the  motion 
of  that  centre  round  the  centre  of  the  fixed  circle.  Three 
eases  may  be  supposed,  as  in  the  following  diagrams 
{flg.  2).  The  two  convexities  mav  be  opposed,  •r  the 
rolling  circle  may  roll  outside  the  other ;  or  the  concavity 
of  one  may  fit  the  convexity  of  the  other.  This  last  divides 
into  two  cases :  first,  when  the  rolling  circle  is  the  smaller, 
in  which  case  it  rolls  entirely  inside  the  other ;  next,  when 
the  rolling  circle  is  the  larger,  in  which  case  the  fixed 
circle  is  always  inside  the  other.  Now  each  of  these  cases 
may  easily  be  reduced  to  a  much  more  intelligible  planet- 
ary system,  by  which  much  of  their  difficulty  will  be 
removed.  It  should  be  observed  that  when  the  convexi- 
ties are  opposed,  the  trochoidal  system  is  called  ^i-trochoi- 
dal,  and  when  concavity  fits  convexity,  Avpo-trochoidal. 
We  call  the  radius  of  the  fixed  circle  F,  and  of  the  rolling 
circle  R. 

1 .  Every  epitrochoidal  system  is  a  planetary  system  in 
which  the  epicycle  is  direct.  Taking  the  circle  which  rolls 
entirely  outside  the  other,  P  is  the  point  describing  the 
curve,  and  TW  has  rolled  over  T  V  since  P  was  at  B. 
NcAv  OM  is  constant,  being  F+R,  so  that,  since  P  rolls 
uniformly  round  M,  here  is  a  planetary  system  in  which 
O  M  is  the  radius  of  the  deferent,  M  P  that  of  the  epicycle 
(which  is  direct)  and  the  epicyclic  velocity  Ls  to  the 


Now  the  arcs 
being  0,  and 


deferential  as  the  angle  P  M  C  to  M  O  A. 
TW  and  TV  are  equal,   whence  TO  A 
T  M  W  being  >//,  we  have  F^  =  'R^,  or 

/F         \  -F  +  R 

PMC=s(-g  +  lj^;so  that  —jr —  is  the  ratio  of  the  ve- 
locities. 

Hence,  looking  at  the  double  generation  of  every  p'anct- 
ary  system,  we  Imve  either 

a=F+R,ft=MP,  fi=-g-  ; 


ora  =  MP,  ft  =  F+R,  n  = 


R 
F-fR 


2.  Every  hypotrochoidal  system  in  which  Ihe  rolling 
cle  is  the  larger  of  the  two  is  a  planetary  system  in 


2. 

circle 

which  the  epicycle  is  direct.  Here,  in  Ihe  proper  "diagram, 
W  T  has  rolled  over  V  T,  as  before,  O  M  and  M  P  are  the 
radii  of  the  deferent  and  epicycle,  and  the  epicyclic  velo- 
city is  to  the  deferential  as  the  angles  PMC  and  M  O  A  ; 
and  OM=R-F.  If  MO  A  and  TMW  be  <6  and  ^,  we 
have,  from  the  eaual  arcs  T  W  and  TV,  Ri^=F0,  and 

/        F\  R-F 

^PMC=!0-if^=f  1 — -5-  J  ^ ;  whence     p      is  the  ratio 

of  the  velocities. 
We  have  then  either 

a=:R-F,ft=MP,n=^'"^' 


ora=MP,  ft 


R    ' 
-R-F,  n=  j^^. 


"3.  Every  hypotrochoidal  system  in  which  the  rolling 
circle  is  the  smaller  is  a  planetary  system  in  which  the 
epicycle  is  retrograde.  In  the  proper  figure  it  is  now  evi- 
dent enough  that  O  M,  the  radius  of  the  deferent,  is  F— R  ; 
and  that,  MO  A  and  WMT  being  0  and  ij/,  we  have 
R»ff=F0,  from  the  equal  arcs  TV  and  T  W.  It  is  plain  also 
that  M  P,  the  radius  of  the  epicycle,  moves  with  a  retro- 
grade velocity.  Moreover,  the  epicyclic  and  deferential 
velocities  are  as  the  angles  PMC  and  MO  A,  and  (Rif^ 
being  =F0) 

Z'  1?  \  T?       D 

\  latio  of  the 


(P       \  F— R 

^-  1  ]<^,and-j^-  for  the  i 

G^6gle 


velocities. 
Either  then 
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fl=F-R,6=MP,  n= 


F-R 
R    ' 
R 


or  a=MP,  6=F-R,  «  =  fr_-^  • 

To  distinguish  the  two  hypotrochoidal  systems,  which 
have  very  diflFerent  properties,  let  that  one  in  which  the 
rolling  circle  is  smaller  than  the  iixed,  so  that  the  curve 
lies  entirely  inside  the  fixed  circle,  be  called  the  internal 
hypotrochoidaJ  system;  and  that  in  which  the  rolling 
circle  always  contains  the  fixed  circle,  and  in  which  the 
curve  is  entirely  without  the  fixed  circle,  the  external  hy- 
potrochoidal system.  It  appears  then  that  a  planetary 
system  with  a  direct  epicycle  beloni^  to  both  the  epitro- 
cnoid  and  the  external  hypotrochoid :  while  one  w^ith  a  re- 
trograde epicycle  belongs  to  the  internal  hypotrochoid. 

We  now  take  the  converse  problem — namely,  given  a 
planetary  system,  to  find  the  coiTesponding  trocnoidal  sys- 
tems. This  might  be  easily  done  algebraically  from  the 
preceding  results,  but  a  simple  geometrical  construction 
will  much  assist  the  beginner,  who  rarely  can  ^et  the  true 
phase  of  a  figure  out  of  foi-mulae.  It  is  required  first  to 
construct  the  real  velocity  and  direction  of  a  planet  at  any 
point  of  its  curve.  The  epicycle  is,  at  any  given  instant, 
moving  forward  pterpendicularly  to  the  radius  of  the  de- 
ferent with  the  velocity  a,  while  the  planet  is  moving  per- 
pendicularly to  the  radius  of  the  epicycle  wifh  a  velocity 
7ib.  The  composition  of  these  two  velocities  gives  the 
real  motion  and  direction  of  motion  of  the  planet  for  the 
time  being,  and  shows  us  how  to  draw  the  tangent  of  its 
curve. 

Fig.  3. 


Let  OM  and  MP  {Fig.  3)  be  radii  of  the  deferent  and 
epicycle  (not  drawn) ;  and  from  P,  the  planet,  draw  P  X 
and  PY  perpendicular  to  O  M  and  MP.  Make  PX  to 
P  Y  as  a  to  n6,  and  complete  the  parallelogram  P  X  Y  Z. 
Then  PX  represents  the  motion,  for  the  instant,  of  the 
whole  epicycle,  and  P  Y  the  motion  of  the  planet  in  the 
epicycle    whence  PZ  represents  the  planet's  actual  ve- 


locity, and  P  Z  is  tangent  to  its  curve.  In  the  first  of  the 
figures  the  epicyclic  motion  is  direct,  and  in  the  second 
retrogi-ade,  the  arrows  showing  the  direct  motion  of  revo- 
lution. Also,  for  variety,  the  planet  is  placed  much  nearer 
to  its  pericentre  in  the  second  figure  than  in  the  first. 

Draw  P  S  R  perpendicular  to  P  Z,  meeting  O  Q  and  O  M 
in  S  and  R.  Then,  the  sides  of  the  triangles  Q  P  S,  P  M  R, 
being  severally  perpendicular  to  those  of  PZX,  these 
three  triangles  are  similar  to  one  another.    Hence 

PQ(=a)  :  QS  ::  PX  :  XZ  ::  a  :  n^  orQS  =  «A 

PM(=6):MR  ::  ZX  :  XP  ::  nb  :  a,  orMR=— 

fi 

In  the  second  figure,  or  when  the  epicycle  is  retrograde, 

it  will  always  be  found  that  R  and  S  are  in  O  M  and  O  Q 

produced  :  but  the  first  figure,  as  drawn,  is  good  only  for 

the  case  in  which  n  is  greater  than  1,  as  was  supposed 

in  the  construction,  and  is  seen  in  the  result,  since  Q  S  (or 

nb)  is  greater  than  Q  O  (or  6),  and  RM  (or  am)  is  less 

than  OM  (or  a).    If  n  had  been  less  than  1,  PS  would 

have  massed  through  OQ;    but  in  all  cases  of  direct 

epicycle,  one  of  the  sides  O  M  and  MQ  is  cut  externally 

and  the  other  internally ;  while  in  every  case  of  retrograde 

epicycle,  both  are  cut  exteraally.    We  have  then 

fOS=  6(l  +  «),    QS  =  A« 
Epicycle  retrograde  |^^  ^  ^  ^^  +|>  MR  =  -J 

fOS=  6(»-l),    QS  =  bn 

>MoR=a(l-i-\MR  =  ^ 
)  ^        n  J  n 

^      fOS=  6(1  -n),    QS=  6fi 
lOR  =  a(4-l), 


Epicycle  direct 


^         n 


We  can  now  immediately  show  that  eveiy  planetary 
xurve  can  be  trochoidally  described  in  two  ways,  it  being 
already  known  that  every  trochoidal  curve  can  be  planeta- 
rily  described  in  two  ways.  It  appears  that  OR  and  O  S 
are  the  same  for  every  position  of  the  planet  in  a  given 
system,  since  they  depend  only  on  a,  b,  and  n.  Conse- 
quently, while  the  planet  moves,  R  and  S  revolve  in  cir- 
cles about  O ;  and  if  we  now  pass  to  a  trochoidal  system 
in  which  O  R  is  the  radius  of  the  fixed,  and  M  R  of  the  re- 
volving circle,  the  point  P,  connected  with  the  revolving 
circle  by  the  arm  MP,  will  describe  a  trochoidal  curve 
which  is  identical  with  the  planetary  curve,  from  the  ele- 
ments of  which  its  circles  were  obtained.  Or  OS  may  be 
made  the  radius  of  the  fixed  circle,  and  QS  of  the  revolv- 
ing circle,  the  arm  of  connection  being  Q  P.  For  instance, 
if  we  take  the  retrograde  epicycle,  and  malce 

F  =  6(l+«),  R=^w;  then6  =  F-R  ^ 


n  = 


F-R' 


which  are  the  equations,  already  found,  of  connection  be- 
tween the  internal  hypotrochoidal  system  and  its  corre- 
sponding planetary  one :  and  similarly  for  the  other  cases. 
And  the  result  is,  as  appears  from  the  figure,  that  every 
direct-epicvcle  planetary  system  is  both  epitrochoiJal  and 
externally  hypotrochoidal,  while  every  retrograde-epicycle 
planetary  system  is  in  two  different  ways  internally  Iro- 
cnoijJaJ-  We  are  thus  enabled  to  refer  the  description  of 
all  the  trochoidal  curves  to  their  corresponding  planetary 
systems,  which  are  much  more  easily  fofiowed,  especially 
when,  as  is  always  in  our  power,  we  make  the  radius  of  the 
epicycle  not  exceeding  that  of  the  deferent.  It  has  appeared 
that  when  a  =  bn,  the  planet  has  no  motion  of  revolution, 
at  the  apocentre  in  a  retrograde  epicycle,  and  at  the  peri- 
centre in  a  direct  epicycle ;  the  motion  must  then  at  those 
epochs  be  all  from  or  to  the  centre,  giving:  curves  with 
such  cusps  as  are  shown  in  a  former  diagram^  Now,  look- 
ing at  the  corresponding  trochoidal  systems,  we  see  that 
when  a  =  nb,  QS  =  Q  P,  and  M  R  =  M  P,  or  the  point 
which  descnbes  the  trochoid  is  on  the  circumference  (f  the 
rolling  circle.  In  this  case  the  epitrochoid  is  called  an 
epicycloid,  and  the  hypotrochoid  an  h}T)ocycloid.  And 
smce  m  all  cases  the  line  which  joins  P  with  the  point  of 
contact  of  the  circles  (R  or  S)  is  normal  to  the  curve,  or 
perpendicular  to  the  tangent,  it  follows  that  in  the  epi- 
cycloid and  hypocycloid,  the  two  chords  which  join  the 
point  that  traces  out  the  curve  with  the  two  extremities  of 
the  central  diameter  of  the  rolling  circle  are,  one  tangent, 
and  the  other  normal,  to  the  cui-ve. 
We  shall  now  pass  on  to  the  consideration  of  the  yarictie* 
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which  planetaiy  curves  offer;  and  first  we  have  to  separate 
some  extreme  or  criticd  cases  from  the  rest.  These  are 
when  M  =  1,  0,  or  —  1,  for  we  shall  now  begin  to  distinguish 
direct  from  retrograde  epicyclic  motion  by  making  n  ne- 
gative in  the  latter  case.  When  n  =  1,  P  {Fig.  1)  will  be 
always  in  the  continuation  of  0  M,  either  at  E  or  e,  as  it 
was  first  placed ;  consequently  the  planetary  curve  is  here 
only  the  apocentral  or  pericentral  circle  of  other  cases.  If 
n  =  0,  P  will  always  coincide  with  C  :  now  C  describes  a 
circle  equal  to  the  deferent,  but  having  its  centre  at  K, 
O  K  being  equal  to  the  radius  of  the  epicycle.  If  n  =  —  1, 
the  angle  CMP  (Fig.  4)  is  always  equal  to  M  O  N,  and 
the  tnanffles  EOrvf,  CMP  are  similar:  whence  EP, 
or  twice  L  P,  is  al  ways  a  given  proportion  of  E  N,  the  or- 
dinate of  a  circle  :  it  follows  then  that  the  planetary  curve 
is  an  ellipse  when  n  =  —  1.  But  when  a  =  ft,  the  point  P 
is  always  at  H,  in  the  line  O  H,  and  the  planetary  curve  is 
as  much  of  the  straight  line  O  H  as  extends  from  twice 
O  M  on  one  side  to  twice  O  M  on  the  other.  Lookinc:  at 
the  trochoidal  character  of  these  varieties,  we  have,  when 
«  =  1,  either  F  =  0,  R  =  ft,  or  F  =  0,  R  =  a :  that  is,  the 
curve  then  described  is  made  by  a  circle"  revolving  round 
a  point  in  its  circumference ;  in  both  cases  we  have  a 
circle.  But  when  n  =  0  we  have  F  =  ft,  R  =  0,  or  the 
trochoidal  curve  belongs  to  a  point  connected  with  a 
circle  of  no  radius,  which  revolves  on  a  circle  of  the 
radius  ft,  or  OK.  This  is  one  of  those  extreme  cases 
which  are  rather  interpreted  than  perceived  [Inter- 
pretation] :  if  a  circle  of  no  radius  revolve  from  K,  it 
can  never  make  any  progress,  and  the  arm  K  C,  which 
canies  the  moving  point,  is  always  describing  a  cir- 
cle. It  is  the  extreme  case  of  the  following  supposition  : 
let  a  circle  of  extremely  small  radius  revolve  on  tne  circle 


cf  radius  OK,  carrying  with  it  the  arm  K  C :  it  will  make 
but  little  progress  on  the  larger  circle  in  many  revolu- 
tions ;  dunng  which  C  will  describe  many  nearly  circular 
folds  very  close  to  each  other.  Lastly,  wnen  «  =  1  retro- 
grade, we  have  F  =  2ft,  R  =  ft,  or  the  fixed  circle  has 
twice  the  radius  of  the  rolling  circle.  When  a  =s  ft,  the 
point  which  describes  the  curve  is  on  the  circumference  of 
the  rolling  circle  ;  and  thus  we  have  the  following  theo- 
rem. When  a  circle  rolls  inside  another  of  double  its  dia- 
meter, every  point  attached  to  that  circle,  internally  or  ex- 
ternally, describes  an  ellipse  :  but  every  point  on  the  cir- 
cumference of  the  rolling  circle  describes  a  straight  line, 
the  extreme  limit  of  an  ellipse. 

Since  we  can  always  suppose  the  lesser  of  the  two  circles 
to  be  the  epicycle,  and  the  greater  the  deferent,  when  there 
is  a  lesser  and  a  greater,  there  is  yet  another  extreme  case 
in  which  the  epicycle  and  deferent  are  equal,  so  that  all 
the  pericentres  are  in  the  centre  O  itself,  for  now  the  epi- 
cycle always  passes  through  that  centre.  This  case  will 
be  best  considered  after  the  several  other  cases  of  which  it 
is  the  extreme.  We  now  go  on  to  the  general  question, 
namely,  having  an  epicycle  less  than  the  deferent,  and 
having  both  fadii  given,  required  the  forms  of  all  the  va- 
rieties of  the  planetary  curve  which  arise  from  giving 
different  values  to  n. 

We  may  recapitulate  the  formulse  first  given  with  their 
algebraical  character,  as  follows : — ^The  radius  of  the  de- 
ferent is  a,  that  of  the  epicycle  ft,  the  ratio  of  the  angular 
velocity  of  the  planet  in  the  epicycle  to  that  of  the  epi- 
cycle round  the  deferent  is  «,  which  is  negative  when  the 
epicycle  is  retrograde.  The  anele  moved  through  by  the 
centre  of  the  epicycle  since  the  last  epoch  when  the  planet 
was  at  its  apocentre  being  0,  that  moved  through  by  the 
planet  round  the  epicycle  in  the  same  time  is  n<^, 
and  when  the  planet  has  come  to  its  pericentre,  (p  is 
180® -J- (n  —  1),  this  meanings  when  positive,  that  the  ra- 
dius of  the  epicycle  has  gained  180"  in  direction  upon  that 
of  the  deferent ;  and,  when  negative,  that  the  radius  of  the 
deferent  has  gained  ISO**  upon  that  of  the  epicycle.    And 


the  apocentral  velocity  of  the  planet  is  a  4-  nb,  n  having 
its  proper  sign,  its  absolute  revolution  round  the  centre 
being  direct  or  retrograde,  according  as  a  +  Tzft  is  positive 
or  negative.  The  pericentral  velocity  is  a  —  raft,  to  be  in- 
terpreted in  the  same  manner.  In  the  corresponding  tro- 
choidal systems,  F  and  R  beinc  the  radii  of  the  fixed  and 
rolling  circles,  and  C  the  lengtn  of  the  arm  which  carries 
the  moving  point,  measured  from  the  centre  of  the  rolling 
circle  to  wnich  it  is  attached,  we  have  either 

F  =  ft  (l-ra),      R  =  ftw,  C  =  a,  or 


F  =  a(l— i\R  =  ^,C  =  ft, 


where  n  is  to  have  its  proper  sign,  and 
.  F  positive,  R  positive,  denotes  an  epitrochoidal  system. 

F  negative,  R  positive, external  hypotrochoi- 

cal  system. 

F  positive,  R  negative internal  hypotrochoi- 

dal  system ; 
or,  in  fact,  that  circle  only  which  sees  the  concavity  of  the 
other,  is  to  have  its  radius  counted  as  negative.    This  is  an 
induction  from   the  vaiious  previous  cases,  such  as  the 
student  of  algebra  will  readily  make. 

I.  When  n  diminishes  from  a  great  value  down  /o  a  -4-  b. 
Let  us  first  suppose  n  very  great  and  positive,  so  that 
the  angle  from  apocentre  to  pericenti*e  is  small,  the  apo- 
central revolution  direct,  the  pericentral  retrograde.  Pass- 
ing to  the  trochoidal  systems,  both  circles  are  large  in  the 
external  hypo-system  ;  and  the  fixed  circle  nearly  equal  to 
the  deferent,  and  the  rolling  circle  small,  in  the  epi-system: 
also  the  planet  is  far  within  the  circumference  of  the  roll- 
ing circle  in  the  external  hypo-system,  and  far  wipiout  it  in 
the  epi-system.  All  this  must  be  collected  from  the  for- 
mula.   The  curve  is  then  of  the  following  form : — 


The  angle  during  which  the  revolution  of  the  planet  is 
absolutely  retrograde  is  always  thus  found  : — Determine  0 
from  the  equation 

^       ^^  d"  +  b*n 

cos(n-i)^,=  -  -^-^-qrTTy 

which  can  always  be  done  if  the  second  side  be  less  than 
unity.  Then  the  retrogradation  begins  when  ^  =:  ^i  and 
ends  when 

360° 

As  n  diminishes,  the  angle  from  apocentre  to  pericentre  in- 
creases ;  the  radii  of  botli  circles  in  the  external  hypotro- 
choidal  system  diminish ;  in  the  epitrochoidal  system  the 
fixed  circle  grows  less,  and  the  revolving  one  greater,  both 
the  circumferences  approaching  the  planet.  When  n 
grows  small  enough,  being  still  so  large  that  a  <  raft,  the 
loops  cease  to  interlace,  and  become  separately  visible. 


This  goes  on  until  «  is  so  far  reduced  in  value  that  a  =nb, 
when  the  pericentral  velocity  vanbhes,  both  the  trochoidal 
systems  have  the  planet  upon  the  rolling  circle,  the  loops 
degenerate  into  cusps,  and  we  have  epicycloids,  as  fol- 
lows : — 
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Towards  the  end  of  this  division  the  character  of  the  curve 
may  be  much  affected  by  the  relative  value  of  b  and  a. 
At  the  epicycloid,  when  n  =  a-~-b,  the  angle  from  apo- 
centre  to  pericentre,  as  subtended  at  the  centre,  is 
180°  -r-Cn  -  1)  or  180  b-r-Ca-b)  in  degrees.  The  nearer 
a-z'b  is  to  unity  the  greater  does  this  angle  become,  and  if 
a  be  near  enough  to  6,  it  may  be  increased  to  any  amount : 
80  that  a  planet  might  descend  from  apocentre  to  pen- 
centre  through  thousands  of  thousands  of  revolutions 
before  it  formed  its  loop  or  cusp,  and  began  to  ascend,  as 
in  the  following  figures : 


If  a  be  actually  eaual  to  b,  all  these  curves  have  the 
lower  points  of  their  loops  in  the  centre  itself,  but  as  n  di- 
minishes down  to  unity,  the  descent  becomes  slower  and 
slower ;  and  when  n  =  a-s-ft,  Qr  1,  ceases  altogether,  the 
apocontral  circle  itself  being  the  hypocycloid  of  this  ex- 
treme case. 

II.  H'''hen  n  diminishes  from  a-f-b  down  to  1.  When  n 
has  become  a  little  less  than  a  -7-  6,  the  angle  from  apo- 
centre to  pericentre  has  increased,  the  velocities  at  both 
peaces  are  direct,  or  the  planet  is  never  retrograde.  In 
the  trochoidal  systems,  it  is  now  without  the  rolling  circle 
of  the  external  hypo-system,  but  within  that  of  the  epi- 
svstem.  ,The  cusps  have  given  way  to  points  of  contrary 
flexure,  as  in  the  following  figure : — 


The  way  to  find  these  points  of  contraiy  flexure  is  as 
follows  .-—-Find  0,  from  the  equation  ; 

C08(n-l)^,=:«^.jjj^j^-^; 

then  there  is  one  point  of  contrary  flexure  when  0  =  ^^ ; 
and  another  when 

.       360- 

As  n  diminishes,  these  points  of  flexure,  after  approaching 
somewhat  towards  the  apocentre,  cease  that  approach,  and 
begm  to  return  towards  the  pericentre,  in  which  they  are 
lost  when  n  has  come  down  to  the  square  root  of  a -i- 6. 
But  this  time  they  do  not  unite  in  the  cusp  from  which  they 
came,  but  the  convex  part  of  the  curve  disappears,  in  such 
a  manner  bs  to  give  a  remarkable  straightness  to  the  parts 
aqjoimng  the  pericentres. 

When  n  is  less  than  a/  (a-^bj  the  curve  is  always  con- 
vex, and  the  angle  from  apocentre  to  pericentre  perpetu- 
ally increasing,  the  descent  may  be  made  as  slow  as  we 
please,  as  in  the  following :— - 


At  the  limit  of  this  case,  when  n  becomes  1,  all  descent 
ceases,  and  the  apocentral  or  pericentral  circle  is  all  that 
is  left,  as  before  aescribed. 

At  the  beginning  of  this  section  of  curves,  the  planet 
was  upon  the  rolling  circle  in  both  trochoidal  systems  :  it 
immediately  passes  outside  the  rolling  circle  in  the  exter- 
nal hjrpo-system,  and  inside  the  rolling  circle  in  the  epi- 
system.  Moreover,  in  the  former  the  fixed  circle  gets 
smaller,  and  the  rolling  circle  approaches  the  epicycle,  so 
that  when  n  =  1,  the  external  hypo-system  is  merely  the 
epicycle  revolving  round  a  point  in  its  circumference. 
But  in  the  latter,  as  n  approaches  to  1,  the  rolling  circle 
approaches  the  deferent  m  size,  while  the  fixed  circle 
becomes  smaller  and  smaller :  its  extreme  case  coincides 
with  the  extreme  case  of  the  former  system. 

III.  When  n  diminishes  from  1  to  0.  The  angle  from 
apocentre  to  pericentre,  or  the  angle  of  descent,  as  we  may 
call  it,  which  left  off  infinite  at  the  end  of  the  last  section, 
immediately  becomes  very  great  and  negative  when  n  is  a 
little  less  than  1 ;  indicating  that  the  descent  is  performed 
by  the  radius  of  the  deferent  gaining  upon  that  of  the  epi- 
cycle, instead  of  the  contrary.  The  curve  is  always  con- 
cave to  the  centre,  and  at  first,  in  its  long  folds,  much  re- 
sembles that  of  the  last  diagram.  But  as  n  diminishes  to- 
wards 0,  the  angle  of  descent  becomes  less  and  less,  and  is 
only  —  180®  when  n  =  0 ;  and  during  this  time,  the  de- 
scent becomes  more  and  more  circular,  until,  when  n  =  0, 
we  have  nothing  but  the  circle  with  centre  K  and  radius 
K  B,  as  before  explained  (Jig.  1).  As  to  the  trochoidal 
systems,  the  external  hypo-system  and  the  epi-system  have 
changed  formulae  :  in  the  latter,  the  fixed  radius  changes 
from  0  to  by  and  the  rolling  radius  from  b  to  0,  the  planet 
being  always  outside  the  rolling  circle  :  the  extreme  case 
has  already  been  explained.  But  in  the  former  system 
both  radii  increase  without  limit,  and  become  infinite  when 
«  =  0,  the  planet  being  always  within  the  rolling  circle. 
The  extreme  case  must  be  thus  explained  [Infinite]  :  to 
construct  a  planetary  curve  in  which  the  epicyclic  motion 
is  very  slow  compai*ed  with  the  deferential,  oy  means  of  its 
external  hypo-trochoidal  system,  we  must  take  both  radii, 
fixed  and  rolling,  very  large,  and  the  larger  the  slower  the 
relative  epicyclic  motion,  without  limit. 

IV.  frhen  n  increases  negatively  from  0  to  —1.  Tlie 
angle  of  descent,  which  left  off  at  — 180*,  now  diminishes 
in  amount,  being  still  negative  ;  and  by  the  time  n  =  —  1, 
it  brings  us,  as  we  have  seen,  to  an  ellipse,  which  is  ^90°. 
The  apocentral  and  pericentral  velocities  are  still  positive 
throughout  this  section,  and  the  curve  is  a  series  of  shorter 
concave  descents.  The  final  ellipse  has  a  +  b  and  a  —  ) 
for  the  semi-axes. 


Both  the  trochoidal  systems  are  internal  hypo-sjrstema,  the 
planet  being  inside  the  larger  of  the  rolling  circlet,  and 
outside  the  smaller.  At  the  extreme  case,  the  ellipse,  the 
two  systems  are  the  same,  and  in  both  cases  the  fixed 
circle  becomes  double  of  the  rolling  circle  in  diameter. 
Before  the  extreme  case,  the  greater  rolling  circle  belongs 
to  the  greater  fixed  circle,  and  the  less  to  flie  less. 
V.  HTten  n  increases  negatively  from  —  1  /o  -  a  :  b. 
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Something  resembling  the  last  continues  (the  angle  of 
descent  still  diminishmg)  until  that  angle  is  too  snuJl  to 
allow  of  a  descent  wholly  concave.  By  the  time  n  be- 
comes -  V(o-r-ft)  the  descent  is  almost  a  straight  line, 
except  very  near  the  apocentre,  and  when  n  is  greater 
than  V(a-rA),  taken  negatively,  there  are  points  of  con- 
trary flexure  dividing  the  convex  from  the  concave  part  as 
before. 


These  pomts  of  contrary  flexure  do  not,  as  before,  return 
to  the  pericentre  at  which  thev  begin ;  but  as  n  varies 
from  -^  fj  {a-T'b)  to  —  a-L.&,  they  run  up  the  arc  of  the 
curve,  and  unite  at  the  apocentre,  when  ns:  -6-7-0,  in  a 
cusp.  This  cuspidated  curve  is  the  hypocycloid,  and  up  to 
this  point  both  apocentral  and  pericentral  motions  are 
direct. 


The  only  change  that  has  taken  place  during  this  time 
in  the  trochoidal  systems  is  a  continual  increase  of  both 
circles  in  one  of  them,  and  a  continual  diminution  of  both 
in  the  other.  At  the  hypocycloid  both  the  rolling  circles 
are  thus  brought  to  pass  through  the  planet,  and  the  fixed 
circles  become  equal.  The  common  radius  of  the  fixed 
circles  is  a  +  6,  those  of  the  rolling  circles  are  a  and  b, 

VI.  When  n  increases  negatively  from  —  a  :  b.  AVe  left 
off  with  the  hypocycloid  at  which  the  apocentral  motion 
(in  revolution)  is  nothing.  This  apocentral  motion  after- 
wards becomes  retroCTa3e,  the  pericentral  continuing  di- 
rect, so  that  apocentrS  loops  begin  to  be  formed ;  and  the 
central  angle  of  retrogradation,  m  which  the  planet  passes 
through  the  higher  part  of  a  loop,  may  be  found  from  a 
preceding  formula. 


As  n  increases,  these  loops  become  nearer  and  nearer, 
and  at  last  begin  to  interlace,  the  angle  of  descent  con- 


(imially  diminishing.    In   the  trochoidal  systems,  both 
circles  of  one  of  the  hypo-systems  increase  without  linut 


with  n,  while  in  the  other  the  fixed  circle  perpetually  be- 
comes inore  nearly  equal  to  the  deferent,  w^ile  the  rolling 
circle  diminishes  without  limit.  As  n  increases,  each  of 
the  loops  more  and  more  nearly  coincides  with  the  epi- 
cycle, and  the  extreme  limit  is  a  circle  of  no  radius,  carry- 
ing the  planet  on  an  arm  equal  to  the  radius  of  the  epi- 
cycle, and  revolving  on  a  circle  equal  to  the  deferent :  or 
a  revolution  in  an  epicycle  whose  centre  is  fixed.  This 
limit  of  course  is  never  attained ;  or  perhaps  the  analyst 
would  say,  that  when  n  is  infinite,  the  planet  goes  over 
the  whole  space  between  the  apocentral  and  pericentral 
circles. 

When  the  deferent  and  epicycle  are  eoual,  or  a  =  6,  the 
epicycloid  becomes  the  apocenti-al  circle,  and  the  hypo- 
cycloid the  straight  line.  The  other  curves  take  various 
extreme  forms,  as  in  the  following  diaeframs  :— 


There  is  never  any  sensible  arc  of  retrogradation ;  all  the 
retrogradation,  as  it  were,  taking  place  suddenly  at  the 
pericentre,  that  is,  at  the  centre.  We  shall  leave  the 
further  investigation  of  these  cases  to  the  student. 

When  n  =  ^  the  angle  of  descent  is  always  180°,  and 
the  epicycloid  has  the  rolling  and  fixed  trochoidal  circles 
equal,  and  is  a  curve  shaped  somewhat  like  a  heart,  whence 
it  is  called  the  cardioide. 


On  these  curves  generally  w^  may  remark,  that  their 
minor  modifications  of  form  are  very  various.  The  descent 
through  a  point  of  contrary  flexure,  for  example,  gives  two 
curves  of  very  diff'erent  figures,  according  as  the  angle  of 
descent  is  more  or  less  than  a  rieht  angle ;  and  the  loops 
may  be  made  very  small  or  very  large,  compared  with  the 
rest  of  the  curve.  It  must  be  particularly  noticed  also, 
that  by  the  angle  of  descent  we  mean  simply  tlie  angle 
between  the  apocentral  and  pericentral  distances,  not  the 
vectorial  angle  described  in  going  from  one  to  the  other : 
the  latter  may  become  greater  than  this  angle  of  descent 
before  the  pericentre  is  arrived  at,  and  then  oimimsh  down 
to  the  angle  of  descent. 

Let  us  now  suppose  the  deferent  to  become  a  straight  line, 
or  a  =  QO ,  and  let  the  centre  of  the  epicycle  be  carried  along 
this  line  with  a  velocity  a,  while  the  planet  moves  in  the 
epicycle  with  an  angular  velocity  v  in  theoretical  units. 
(Jurves  will  now  be  described  which  are  called  trochoids, 
among  which  the  Cycloid  has  the  same  place  as  the  epi- 
cycloid among  the  emtrochoids,  or  the  hypocycloid  among 
the  hypotrochoids.  The  forms  can  be  readily  imagined  by 
conceiving  the  deferent  to  be  a  circle  of  great  radius.  It 
is  now  of  no  consequence  whether  the  ^picyclic  motion  be 
direct  or  retrograde.  If  v  be  very  great,  we  have  a  series 
of  interlacing  loops;  when  v  becomes  less,  these  loops 
separate ;  when  a  =  vb,  the  loops  degenerate  into  cusps, 
and  we  have  the  cycloid ;  and  when  a  is  greater  than  vb 
we  have  only  a  series  of  undulations  with  points  of  con- 
trary* flexure.  All  this  may  be  represented  by  a  trochoidal 
system  in  which  a  circle  rolls  upon  a  straight  line,  carry- 
ing with  it  an  arm  to  which  the  planet  is  attached  ;  and 
the  trochoid  is  looped,  cycloidal,  or  wavy,  according  as  the 
planet  is  without,  on,  or  within,  the  rolling  circle.  It  will 
be  a  good  exercise  for  the  student  to  deduce  the  centre 
and  radius  of  the  rolling  circle  from  a  construction  similar 
to  that  hereinbefore  employed  for  deducing  the  elements, 
,  of  the  trochoidal  from  those  of  the  planetary  system.   The 
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diagi-am  in  Motion,  p.  450,  exemplifies  the  three  species 
of  trochoids. 

To  suppose  the  epicycle  infinite  leads  to  nothing :  but 
if  we  now  take  a  trochoidal  system,  and  suppose  the  roll- 
ing circle  infinite,  we  have  what  is  equivalent  to  a  straight 
line  rolling  round  a  circle  to  which  it  is  alwajrs  tangent, 
and  canying  a  planet  at  the  end  of  an  arm  which  is  sup- 
posed fixed  to  the  straight  line.  If  the  planet  be  on  the 
straight  line,  we  have  (mviously  the  Involute  of  t  circle  ; 
for  the  unrolling  thread  described  in  the  article  cited  may 
be  considered  as  the  part  of  the  rolling  tangent  which  has 
been  in  contact  with  the  circle  since  the  beginning  of  the 
motion.  If  the  planet  can  pass  through  the  centre  of  the 
fixed  circle,  the  curve  becomes  the  spiral  of  Archimedes. 
These  spirals  must  be  made  complete  by  using  both  posi- 
tive and  negative  values  of  the  radius  vector.  [Spiral.] 
They  are  not  of  much  use  except  to  the  mathematician. 

The  various  classes  of  trochoidal  curves  must  be  studied 
to  aid  in  forming  a  proper  conception  of  the  effect  of  com- 
bined circular  motions :  one  remarkable  instance  of  their 
application  is  that  of  the  apparent  motions  of  the  planets. 
These  apparent  motions  must  be  exactly  what  would  take 
place  if  tne  earth  were  at  rest,  the  sun  revolving  in  an  orbit 
about  the  earth,  which  orbit  is  the  deferent ;  while  the  sun 
itself  is  the  centre  of  an  epicycle  equal  to  that  of  the 
planet's  orbit,  in  which  epicycle  the  planet  moves.  And 
since  the  epicycle  and  aeferent  are  convertible,  we  may 
in  the  case  of  one  of  the  superior  planets  use  the  planet's 
larger  orbit  as  a  deferent,  and  the  sun's  smaller  orbit  as  an 
epicycle.  Again,  since  the  planet  of  the  smaller  orbit  al  • 
ways  has  the  greater  angular  velocity,  the  ratio  of  the  epi- 
cyclic  to  the  deferential  velocity,  or  n,  is  always,  the  smaller 
orbit  being  the  epicycle,  greater  than  unity.  Hence,  when 
the  planet  is  retrograde,  tne  loop  of  its  apparent  orbit  is 
always  turned  towards  the  earth,  so  that  the  appai'ent  mag- 
nitude of  the  planet  is  always  greatest  in  the  middle  of  its 
retrogradation.  To  test  these  things,  we  ought  to  have 
angles  of  longitude  measured  in  the  plane  of  the  planet's 
orbit ;  but  since  the  inclinations  of  those  planes  to  the 
ecliptic  are  not  very  great  (with  the  exception  of  the  new 
planets),  angles  measured  on  the  ecliptic,  or  longitudes 
commonly  so  called,  will  do  as  well  for  illustration. 

When  the  planet  begins  and  ends  its  retrogradation,  the 
tangent  of  the  apparent  orbit  passes  through  the  earth, 
and  the  planet,  moving;  in  that  tangent,  does  not  sensibly 
.  change  its  apparent  position  in  the  heavens  for  several 
days;  it  is  then  called  stationary.  The  angle  between 
these  two  stationary  points  is  the  angle  of  retrogradation, 
for  which  a  formula  has  been  given.  But  we  shall  simply 
notice  the  general  figure  of  the  apparent  orbits,  giving 
the  ratio  of  the  radius  of  the  deferent  to  that  of  the  epi- 
cycle, when  the  smaller  of  the  two  orbits  (sun's  round  the 
earth,  and  planet's  round  the  sun)  is  the  epicycle,  and  the 
larger  the  deferent,  and  also  the  ratio  of  the  angular 
motions. 
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All  these  must  belong  to  looped  curves,  going  round 
for  ever,  and  never  reuniting,  in  consequence  of  the 
jfractical  incommensurability  of  the  values  of  n.  The 
angles  of  the  descent  are — ^for  Mercury,  180*-K4'  15—1) 
or  57*;  for  Venus,  286^;  for  Mars,  205*»;  for  the  small 
planets,  from  70**  to  50** ;  for  Jupiter,  16** ;  for  Saturn,  6J** ; 
for  Uranus,  1^".  The  doubles  of  these  angles  will  be  the 
angular  distances  between  the  lower  points  of  two  loops. 
Thus,  to  construct  the  orbit  of  Mercury,  take  a  deferent 
of  which  the  radius  is  about  2^  times  that  of  the  epicycle, 
draw  the  apocentral  and  pericentral  circles,  lay  down  a 
succession  of  radii  each  at  57*  to  the  preceding,  draw  the 
ascents  and  descents  in  the  manner  of  tne  figure  in  $  I.,  and 
the  result  will  give  a  sufficient  idea  of  the  orbit  for  mental 
purposes.  The  time  of  the  planet  moving  from  the 
lower  part  of  one  loop  to  that  of  the  next,  is,  roughly,  a 
revolution  in  the  epicycle  ;  that  is,  a  year  of  the  inferior 
planet  for  each  inferior  planet,  and  a  year  of  the  earth  for 
each  superior  planet. 

In  the  case  of  the  moon  we  have  a  the  radius  of  the 
earth's  orbit,  6  that  of  the  moon  round  the  earth,  a-?-  6  is 


about  400  and  n  is  about  13 ;  whence,  since  13  is  less  tlian 
V400,  or  20,  the  moon's  real  orbit  round  the  sun  has  nei- 
ther loops  nor  flexures,  but  is  always  concave  to  the  sun. 
[MooN.J 

The  mathematical  part  of  this  subject  labours  under  the 
same  disadvantage  as  the  more  popular  explanation, 
namely,  the  adoption  of  the  trochoidal  mode  of  viewing 
the  curves,  which,  though  it  gives  really  the  same  equa- 
tions as  the  planetary  mode,  embarrasses  the  question 
by  introducing  more  complicated  formulae.  If  we  take 
the  line  drawn  from  the  centre  to  Anapocentre  of  the  curve 
for  the  positive  part  of  t-he  axis  of  a?,  and  as  before,  let  </> 
be  the  deferential  an^le,  n<fi  the  epicyclic  angle,  x  and  y 
the  rectangular  coordinates  of  a  point  in  the  curve,  r  and  0 
the  polar  coordinates,  a  and  b  the  radii  of  the  deferent  and 
epicycle,  we  have  (1 

X ^acos^ +  b cos n<f},  y  r=a8in  ^  +  6  sin  n^ 
which  are  the  fundamental  equations  of  the  curve.  Here 
a  and  b  are  both  positive,  0  (and  also  6)  vanishes  at  the 
apocentre,  which  is  on  the  positive  side  of  the  axis  of  x, 
and  n  has  its  proper  sign.  But  if  we  place  a  pericentre 
on  the  positive  side  of  the  axis  of  x,  other  things  remain- 
ing the  same,  we  have  (2) 

X  =  a  cos  (f}  —  b  cos  ri^,  ^  =  a  sin  ^  —  6  sin  nip. 
If  the  last  terms  stand  thus,  (3) 

X  =r  a  cos  0  db  6  cos  n^,  y  =  a  sin  0  7  "Q  n<^ 
they  may  be  reduced  to  (4) 
a?  =r  a  cos  ^  db  &  cos  (-  ntf>),  y  r=  a  sin  ^  ±  A  sin  (-«0) 

or  the  case  is  one  of  the  preceding,  the  ratio  of  the 
velocities  being  -n  and  not  n.  If  the  first  terms  be  ne- 
gative, change  the  signs  of  x  and  y,  and  let  the  citrve  thus 
found  make  a  half  revolution :  but  if  the  first  terms  differ 
in  sign,  the  equation  is  reduced  to  one  of  the  preceding 
cases  by  changing  the  sign  of  ^  (and  of  w,  if  necessary), 
which  shows  that  what  we  had  was  the  equation  to  the 
curve  as  described  by  a  contrary  motion  of  the  deferent. 
All  this  however  has  only  reference  to  the  reduction  of  a 
particular  equation  to  the  form  (1),  which  we  shall  use 
throughout.    From  (1)  we  readily  find 

r*  =  a«  +  6*  +  2aft  cos  (n  -  1)  <^  .     .     (5) 
or  the    passage  from  apocentre  to  pericentre,  or  from 
r=a  +  ^tor=  a  —  6,  is  performed,  while  cos  (n  —  1)  ^ 
changes  from  1  to  —  1,  or  w  —  1  <^  from  0  to  t,  or  to  —  x, 
according  as  n  is  >  or  <  1.    We  also  have 


(6) 


.  g  sin  0  4-  b  sin  nd) 

lan   G   ST  -T r — ; , 

a  cos  0  -f  6  cos  7/0 

To  determine  the  period  of  retrogradation,  if  any,  we  must 
differentiate  the  preceding,  which  gives 

'''^  =  "'  +  **'*  +  ^f^  +  ")<5Os(n-l)0   .     •     (7) 

and  there  is  retrogradation  when  the  second  side  is  nega- 
tive, from  whence  the  formula  already  given  is  deduced, 
and  the  condition  that  nb  must  be  numerically  greater 
than  a  (a  being  throughout  supposed  greater-than  i).  The 
following  formula  will  help  to  obtain  this  condition  : 

ra'  +  6«nl«_  (a«-^^)(n«y-g'^  .^. 

laA(i+n)[  "■  a'^*(l+n:'  *     *     ^ 

From  the  preceding  formula  (7);  it  is  easy  to  obtain 

\J  r'  d  9,  the  area  included  between  two  radii  and  the 

curve.  But  this  is  subject  to  the  interpretation  of  that 
part  of  the  area  which  is  contained  between  two  radial 
tangents  to  a  loop,  and  the  lower  part  of  the  loop  being 
negative  :  the  total  result  of  whicn  is  that  the  area  inside 
the  loop  is  counted  twice,  and  all  the  rest  once. 

To  find  the  arc  and  points  of  contrary  flexure  we  must 
deduce  the  following  equations  (9,  10) : 

505  +  50i  =  «'  +  ^n'  +  2a6nco8(n-l)0 

dx  d'y     dy  d*x 

50  50*"" 50  rf0t  =  <'+**'»'  +  a*(«'  +  «)cos(n-l)0 

The  second  formula  changes  sign  at  the  points  of  con- 
trary flexure,  whence  the  criterion  before  given  is  deter- 
mined, by  help  of  the  following  (11) : 
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The  various  double  points  are  thus  determined.  Let 
fh  and  6'  be  the  two  deferential  angles  belonring  to  a 
double  point,  the  first  when  the  curve  passes  through  it 
the  firet  time»  and  the  second  for  the  second.  Since  the 
value  of  r  is  the  same  at  both  points,  we  must  have 
cos  («  -  1)  0  =  cos  (n  -  1)  0',  whence  we  have 

(n-l)<^'=2AiriC»-l)0  .  .  (12) 
*  being  a  whole  number,  positive  or  negative.  ^^  *~^ 
(n  -  I),  the  angle  of  descent,  be  called  /*,  we  have  <p  = 
2!iiJL±4>;  and  if  we  substitute  this  in  the  eauations  (1) 
lemembering  that  n^i  =  x  +  /»,  we  find,  by  onfinary  tn^o- 
nometrical  development,  that  the  following  equations  exist 
between  the  coordinates  of  every  double  point : 
X  =  cos  2kfi.x  ^  sin  2/i/i.y.    V  =  »"  2A/».ar  ±  cos  2kfi.y. 

These  two  equations  should  be  really  the  same,  and  they 
are  so  if  we  take  the  lower  agns,  in  which  case  they 
amount  to  the  following : 

y  =  tan  kiJL.Xt      e  =  kfij  or  kfi  +  ir. 

If  the  higher  signs  be  examined,  it  will  be  found  that  the 
two  equations  are  not  identical  except  when  2/ta  =  2/t, 
/  being  a  whole  number,  which  can  be  true  only  when  n  is 
a  commensurable  fraction.  But  this  case  being  further 
examined,  shows  that  no  double  points  are  indicated,  but 
only  that  the  curve  itself  is  repeated  in  all  it*  points  after 
a  proper  number  of  revolutions  of  the  deferent,  as  is  other- 
wise sufficiently  obvious.  Consequently  all  the  double 
points  of  a  trochoidal  curve  lie  in  apocentral  or  pericen- 
tral radii,  or  in  the  radii  opposite  to  them.  Substitute  for 
y  and  x  their  values  in  y  =  tan  ftfi.a:,  and  this  equation  is 
easily  reduced  to 

a  sin  (0  -  hit)  +  A  sin  (n<l>  ^kfi)=0; 
from  which,  the  values  of  (j)  which  belong  to  double  points 
answering  to  different  integer  values  of  k  are  to  be  ob- 
tained by  approximation. 

The  radius  of  curvature  of  any  trochoidal  curve  is  ob- 
tained from  the  formula  (9,  10),  and  is  as  follows  :— 

{  a*  +  b^n^  -f-  ^ahn  cos  (w  -  1)  0  }' 

a«  -I-  6«nM-  «*  C«*  +  «)  CO*  (n  -  1)  0 
It  never  becomes  nothing  except  at  the  cusps  of  the 
epicycloid  or  hypocycloid;  nor  infinite  except  at  the 
points  of  contrary  flexure,  or  at  the  pericentre  in  the  case 
of  p^reat  approach  to  straightness  already  alluded  to.  The 
equation  of  the  Evolute  [Involute  and  Evolutk],  I  and 
T)  being  coordinates  of  a  point  in  it,  is  involved  in  the  fol- 
lowing equations : — 

n  =  a  (1  -  «)  sin  <^  -h  6  (1  -  >w)  cos  n^ 
5  =  a  (1  -  «)  cos  A  +  6  (1  -  nic)  cos  n^ 

(^  4.  i^«  4.  2abn  cos  (w  -  I)  0 

«t>emg  rf.4.fre^+a6(n«  +  n)cos(w-l)0 

The  evolute,  then,  of  a  trochoidal  curve  may  be  described 
as  of  an  extended  sort  of  planetary  character,  having  an 
epicycle  of  variable  size,  and  radius  6  (1  —  nc),  which 
moves  upon  a  deferent,  also  of  variable  size,  whose  radius 
is  a  (1  -  le).  In  one  remarkable  pair  of  cases  this  varia- 
tion of  the  elements  of  the  evolute  ceases,  namely,  for  the 
epicycloid  and  hypocycloid.  If  b*n^  =  a*,  we  find  that  k 
becomes  the  constant  2  -=-  (1  +  n),  and  the  equations  of 
the  evolute  become  those  of  a  new  epicycloid  or  h>po- 
cycloid,  having  its  vertices  at»the  cusps  of  the  original 
involute. 

The  arc  of  the  trochoidal  curve  cannot  be  obtained  with- 
out the  previous  rectification  of  an  elli]jBe,  except  in  the 
case  of  an  hypocycloid  or  epicycloid,  in  the  foi-mer  case 
the  arc  measured  from  the  apocentre  or  cusp,  formed  while 
the  deferential  angle  ^  is  produced,  is 

and  the  whole  arc  of  descent  is  4a6  -^{a  •¥  b).    The  same 
for  the  epicycloid,  the  apocentre  being  now  a  vertex,  is 
4a6  a  —  b  . 

the  whole  arc  of  descent  being  4a6  -r  («  ""  ^)'    All  the 
preceding  formulae  may  be  reduced  to  those  of  the  tro- 
choidal form  by  the  general  equations  before  given* 
P.  C,  No.  1588. 


The  equations  of  the  cycloid  and  simple  trochoids  may 
be,  in  an  article  like  the  present,  best  deduced  from  those 
of  the  double  circular  system.  Remove  the  origin  from 
the  centre  to  the  circumference  of  the  deferent,  we  have 
tlien  for  the  equations — 
ar  =  —  a  (1  —  cos  0)  -I-  6  cos  n^,  y  =  a  sin  0  +  6  sin  nxft. 

Let  a  increase  without  limit,  and  let «  be  the  arc  of  the 
deferent,  described  with  a  velocity  a,  while  v  is  the  absolute 
ang^ar  velocity  of  the  planet  round  the  epicycle.  We 
have  then  s  =s  o^,  and  a  \  s  il  v  \  mf>.  Substitution 
gives 

a?  =  —  a  (1  —  cos  -  )  -I-  ft  cos  -  *,  y  =  a  sin  -  +  ft  sin  -« : 

of  which,  when  a  is  increased  without  limit,  the  ultimate 
equations  are 


a;  =  ft  cos  -  «, 
a 


f  =  «-)-ftain-«; 


which  are  the  equations  of  the  common  trochoidal  system. 
Here  an  epicycle  moves  up  the  axis  of  y  with  a  velocity  a, 
while  a  planet  revolves  in  the  epicycle  with  the  angular 
velocity  v.  When  vb  is  numerically  greater  than  a,  there 
is  a  curve  with  loops ;  when  vb  zs  a,  one  with  cusps ;  and 
when  vb  is  less  than  a,  one  with  undulations  and  contrary 
flexures. 

To  get  the  equations  of  the  other  extreme  case,  we  must 
reduce  the  planetary  form  of  the  general  equations  to  the 
trochoidal,  which  gives 

or  =  (F  -h  R)  cos  0  -h  C  cos  (  -—-  0  ) 

Let  C  =  H  -  R :  that  Ls,  let  H  be  the  distance  of  the 
planet  from  the  circumference  in  contact  of  the  rolling 
circle.    Substitute  for  C,  develop 

F      \  F      \ 

R  cos  (0  +  •p'  0  )        and  R  sin  (0  +  -^  0  j 

into  their  binomial  forms,  and  then  increase  the  rolling 
circle  without  limit.  The  ultimate  equations  will  be  found 
to  be 

X  =  (F-t-H)  cos  0  +  F0  sin  0 
y  =  (F  +  H)  sin  0  -  F0  cos  0 

Here  a  tangent  rolls  over  the  fixed  circle,  carryinfi^  with 
it  a  point  attached  by  a  perpendicular  arm  of  the  TeneUi 
H.  If  H  =  0,  we  have  the  involute  of  the  fixed  circle ; 
but  if  H  =  —  F,  in  which  case  the  moving  point  benns 
from  the  centre  of  the  fixed  circle,  we  can  deduce  r  =  F0, 
0  =r  0  — iir,  which  gives  the  spiral  of  Archimedes.  We 
have  touched  slightly  on  these  extreme  cases,  but  the 
mathematical  student  will  find  it  a  useful  exercise  to  de- 
velop them  more  fully. 

In  conclusion,  we  wish  to  call  attention  to  the  fact  that 
the  specimens  of  curves  in  this  article  are  all  entirely  the 
production  of  machinery.  We  are  indebted  for  them  to 
the  kindness  of  Mr.  Henry  Perigal,  of  Smith  Street,  Chelsea, 
a  gentleman  whose  pursuits  are  scientific,  and  who  prac- 
tises the  higher  branches  of  turning  as  an  amateur,  and 
has  devoted  much  time  and  money  to  the  investigation  of 
the  effects  of  combined  motions,  as  shown  in  the  curves 


Vol..  XXV.— 2  P 

Digitized  by 


Google 


T  R  O 


290 


T  R  O 


resulting  from  them.  Most  of  those  given  in  this  article 
weie  executed  in  his  lathe  by  means  of  Ibbetson's  geo- 
metric chuck,  a  contrivance  the  results  of  which  are  well 
known  to  turners,  but  which  have  never  been  exhibited,  as 
far  as  we  know,  in  any  article  professing  to  give  a  mathe- 
matical classification  of  them. 

The  pijeceding  is  the  curve  called  the  trisectrix  in  the 
article  Trisection  :  it  is  a  wood-cut  made  in  the  usual 
way  from  a  drawing  made  in  the  lathe ;  all  the  rest .  are 
cut  in  the  lathe. 

TROCHOI'DEA.  [Trochid^.]  The  genera  referred 
to  the  title  Trochoidea  will  be  more  particularly  treated 
of  in  the  article  TuRBiNiDiE. 

TROCHUS.     [Trochid/k.] 

TROEZEN  avpoilhv  or  Tpot^^vjj),  one  of  the  most 
ancient  Greek  cities  in  Argolis.  It  was  said  to  have  been 
built  by  Orus,  whom  Pausanias  (ii.  30, 6)  considers  to  have 
been  an  Egyptian,  but  it  derived  its  name  from  Troezen, 
one  of  the  sons  of  Pelops,  for  before  his  time  its  name  is 
said  to  have  been  l*osidonia.  It  was  situated  on  the 
eastern  coast  of  Argolis,  fifteen  stadia  from  the  sea.  The 
harbour,  at  the  entrance  of  which  lay  the  island  of  Calau- 
ria,  was  called  Pogon  (a  beard),  whence  the  Romaft  pro- 
verb *  Troezenem  navigare,'  to  wear  a  false  beard,  fhe 
town  itself  lay  on  a  considerable  eminence  between  the 
sea  and  the  river  Chrysorrhoos.  Ruins  of  it  are  still  ex- 
tant in  and  about  the  modern  vijlage  of  Tamala. 

Troezen  was  a  sovereign  city  which  had  a  considerable 
territory  and  several  small  townships.  Its  wealth  and 
power  may  be  estimated  from  the  fact  that  in  the  Persian 
invasion  of  Greece  the  Troezcnians  joined  their  country- 
men with  an  army  of  1000  men  and  five  ships  of  war. 
Their  generous  conduct  towards  the  Athenian  women, 
children,  and  slaves  who  quitted  Attica  when  Xerxes  in- 
vaded it,  reflects  honour  upon  the  character  of  the  Troezc- 
nians. Their  town  continued  to  be  of  some  importance 
even  as  late  as  the  time  of  Strabo,  and  Pausanias  has  left 
ug  a  description  of  its  numerous  temples  and  other  pubhc 
buil diners,  most  of  which  were  filled  with  costly  works  of 
art.    (Pans.,  ii.  31,  &c.) 

TROGLO'DYTi^  (Tp«yXo5^rai).  [Apes,  vol.  u.,  p.  147.] 
Under  the  term  Troglodytce  the  antients  appear  to  have 
comprised  more  than  one  race  of  men.  The  principal  race, 
that  referred  to  by  Pliny  {Nat.  Hist.,  v.  8)  as  excavating 
caves  for  habitations,  feeding  on  serpents,  and  expressing 
their  ideas  by  inarticulate  sounds,  *  stridor,  non  vox,'  is 
placed  among  the  ^Ethiopians.  Again,  in  the  twenty-ninth 
chapter  of  the  sixth  book,  treating  of  the  nations  near  the 
Red  Sea,  we  find  the  Troglodytici  and  the  ^thiopici.  The 
annotator,  in  the  Variorum  Pliny  CLugd.  Batav.,  Rotter- 
dami,  1669, 8vo.)  states  in  a  note  to  the  chapter  last  quoted, 
that  a  nation  of  Abyssinians  near  the  Red  Sea  then  went 
by  the  name  of  Troglodyta*t  and  that  the  kingdom  was 
called  Bamagas  by  the  natives. 

These  African  Troglodytae,  according  to  Aristotle  and 
other  antient  writers  who  have  treated  on  the  subject,  lived 
in  caves,  and  buried  their  dead  in  a  rather  singular  manner. 
They  tied  the  corpse  neck  and  heels  together,  hung  it  up, 
pelted  it  with  stones  amid  shouts  of  laughter,  and,  finally, 
after  having  covered  it  with  a  heap  of  stones  and  placed  a 
horn  upon  the  heap,  departed.  They  made  wars  for  food, 
and  strangled  weak  and  worn  out  individuals  of  their  own 
nation  with  an  ox's  tail.  This  mode  of  disposing  of  such 
members  of  the  community  was  considered  a  benefit,  and 
the  sick  were  treated  in  the  same  manner  ;  for  thev  held 
it  to  be  the  greatest  of  evils  that  he  who  could  no  longer 
do  anything  worthy  of  Ufe  should  continue  to  love  it.  They 
hissed  rather  than  spoke,  and  lived  on  the  flesh  of  serpents, 
some  of  which  were  found  in  their  country  twenty  cubits 
in  length,  but  were  so  swift  that  they  were  able  to  run 
down  the  wild  beasts  which  they  hunted.  In  their  terri- 
tory sdme  placed  the  Fountaih  of  the  Sun,  which  was  tepid 
in  the  morning,  cold  at  noon,  became  warin  in  the  even- 
ing, and  at  midnight  poured  forth  streams  of  the  hottest 
water. 

A  general  description  of  the  mode  of  living  and  of  the 
habitations  of  the  Troglodytaj  on  the  Arabian  Gulf  (the 
Red  Sea)  is  given  in  Strabo  (xvi.,  p,  775,  &c.).  Their  prin- 
cipal occupation  was  the  breeding  of  cattle,  and  the  high- 
est p^wer  was  in  the  hands  of  a  number  of  chiefs.  The 
men  had  wives  and  children  in  common,  with  the  ex- 
ception of  the  chiefs,  who  had  wives  belonging  to  them 
exclusively.    They  lived   principally  upon  animal  food 


and  no  part  of  an  animsd,  not  even  its  bones  and  skin 
were  despised  as  food.  They  were  either  naked  or  were 
only  covered  with  the  skins  of  animals,  and  the  wo- 
men tattooed  their  bodies,  itid  wore  necklaces  of  shells. 
These  general  features,  and  still  more  the  detailed  account 
of  their  life  in  Strabo,  show  that  the  Troglodytae  were 
people  in  the  lowest  stage  of  civilization. 

Aristotle  makes  the  TroghduitB  pygmies,  and  places 
them  in  the  marshes  whence  the  Isile  flowed,  in  which 
locality  they  with  their  little  horses  made  war  against  the 
cranes. 

Cluverius  states  that  the  Arabian  Troglodytae  possessed 
the  whole  left  side  of  the  Arabian  Gulf,  whence  the  region 
itself  was  called  Troglodutica.  In  the  fourth  section  of  the 
fifth  chapter  of  the  sixth  book,  in  which  he  treats  of  the 
'Deserts  of  Libya,  the  Troglodytae  and  Garamantes,*  he 
places  the  Troglodytes  beyond  tne  Libyan  Deserts,  in  the 
locality  called,  when  he  wrote,  the  Desert  Berdoa  ;  and  he 
says  that  the  Black  Mountain  {Mons  Ater^  so  called  from 
•its  sun-burnt  appearance)  protected  the  TroglodyUB  from 
the  south  wind ;  and  that  beyond  them  lay  the  Garamantes, 
called,  when  he  wrote,  the  kingdom  of  *Bomo.'  [Bornou?] 

The  accounts  of  the  almost  mere  animal  life  of  the 
*  Boshiesmen,'  in  South  Africa,  by  Thunberg  and  others, 
correspond  in  some  particulars  with  those  related  of  the 
TYoglodytee. 

But  there  was  also  in  Mcesia  a  nation  called  Trog- 
lodjftes,  Cluverius  describes  the  Peucestcs  and  the  Trog- 
UxfycB  as  inhabiting  the  lower  part  of  Moesia.  {Introd. 
Geog.,  iv.  16  and  17.)  Troglodytae  are  mentioned  in 
Mauritania  (Strab.,  xvii.,  p.  828^ ;  and  on  the  northern 
side  of  the  Caucasus.  This  trioe  was  well  acquainted 
with  the  cultivation  of  com.    (Strab.,  xi.,  p.  5Q6.) 

The  earliest  extant  account  of  Troglodytae  is  by  Agathar- 
chides  of  Cnidos.    (Photius,  Bibliotheca,  c.  250. ) 

TROGLO'DYTES.     [Wrens.] 

TROGLODYTI'NiE.     [Wrens.] 

TROGON.      [TROGONIDiE.] 

TROGCNIDiE,  a  family  of  Insessores,  or  Perching 
birds,  remarkable  for  the  beauty  of  their  plumage. 

Brisson's  thirteenth  order  of  oirds  consists  of  those  which 
have  four  toes,  two  before  and  two  behind.  The  order  is 
divided  into  four  sections :  1,  those  with  a  straight  bill, 
comprising  the  Wrynepk,  the  Woodpecker,  atid  the  Jaca- 
mars;  2,  those  with  the  bill  slightly  curved,  embracing  the 
Barbets  and  the  Cuckoos ;  3,  those  with  a  short  and  hooked 
bill,  including  the  Trogons  {Couroucou),  the  Bout  depetun 
[Crotophaga],  and  tHe  Parrots ;  4,  the  Toucans. 

Linnseus,  in  his  last  edition  of  the  Systema  Naturcpy 
placed  the  genus  Trogon  in  his  order  Picce^  between  Para- 
disea  and  BuccOj  in  the  body  of  the  work ;  but,  in  his  C/ia- 
racteres  Avium,  at  the  commencement  of  the  birds,  where 
he  divides  the  Picee  into  three  sections  (1,  those  with 
walking  feet ;  2,  those  with  scansorial  feet ;  and  3,  those 
with  gressorial  feet),  he  places  Trogon  in  the  second  sec- 
tion, between  Rcanphastos  and  Psittacus,  Latham  also 
places  it  in  the  same  second  section,  between  Crotophaga 
and  the  Barbets. 

Lac6p&de  makes  the  second  order  of  his  great  division 
Grimpeurs,  or  Climbing-birds,  consist  of  those  with  a  den- 
tilafed  bill.  At  the  head  of  this  order  he  places  the  Tou- 
cans, and,  between  them  and  the  Touracos,  the  Trogons. 

In  Dumfiril's  arrangement  the  Trogons  appear  in  the 
second  family  (Levirostres  or  Cenorhamphei)  of  his  Clinib- 
ing-birds,  between  the  Plaritain-eaters  and  the  Touracos. 

The  Serrati,  or  Saw-bills,  constitute  tlie  second  family 
of  lUiger's  order  ScansoreSy  and  in  that  family  Trogon 
stands  between  Corythaix  and  Mmophaga. 

Cuvier,  in  his  last  edition  of  the  Rcgne  Animal^  places 
the  CouroUbow  (Trogon,  Linn.)  between  the  Barbet^i 
(Bucco,  Linn.)  and  the  Anis  (Crotophaga,  Linn.).  The 
subgenus  Tamatia,  among  the  barbets,  immediately  pre- 
cedes the  Trogons.  These  with  other  scansorial  genera 
form  Cuvier's  third  order,  Grimpeurs. 

The  Trogons  stand  as  the  first  eenus  of  the  Barbets  (Bar- 
bus),  the  fifth  family  of  M.  Vieillot's  first  tribe,  Zygodac- 
tyli,  of  his  second  order,  8yhicolce. 

In  M.  Temminck's  fifth  order,  Zygodactyli,  the  Trogons 
are  placed  between  Crotopliaga  and  Tainatia. 

In  the  method  proposed  by  M.  de  Blainville  in  1815  and 
1821,  and  developed  by  M.  Lherminier  in  1827,  Trogon 
stands  in  the  first  subclass  (Normal  Birds),  between  Cucu- 
Im  and  Galguiwl  f^  T 
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The  Posonm'hynquesy  or  Beardy-bills,  are  the  second 
family  of  M.  LatreUle's  third  order,  Qr^mpe^fs,  and  in  this 
family  Couroucou  stands  between  Barbican  {Pogonias)  and 
Monas^a. 

The  families  comprised  in  tfte  order  Scamores  of  Mr. 
Vigors  are  Bamphastidce,  Psittacidce^  Picid^Sy  Certhiadcc^ 
and  CwnUidts ;  and  he  observes  that  the  immediate  con- 
nection of  Ramphastos  with  the  succeeding  group,  Psitta- 
cidce,  is  not  so  evident.  These  families,  he  remarks,  are 
placed  next  tp  each  other  by  all  systematic  writers ;  an/d 
he  says  that  he  decidedly  concurs  in  the  general  views 
which  bring  them  into  neighbouring  groups.  *  But,*  he 
adds,  '  at  present  I  am  acquainted  wim  no  forms  which 
intimately  connect  them,  and  soften  dowTi  the  in^portant 
difference  observable  in  the  bills  and  tongues  of  these  birds. 
This  is  one  of  tlie  greatest  chasms  which  interfere  witfi  the 
continuity  of  our  chain  of  affinities.  I  might  indeed 
hazard  some  si^ggestions  as  to  the  mode  in  whicn  this  diffi- 
culty may  be  solved ;  but  I  wish  to  illustrate  the  general 
principles  of  this  inquiry  by  such  facts  as  are  acknowTedgec], 
and  such  inferences  as  are  indisputable,  without  treading 
on  the  unstable  ground  of  conjecture.'  At  the  word  *  sug- 
irc^tions '  in  thje  paragraph  above  quoted  is  a  reference  lo 
tlae  following  note : — *  1  might  particularly  mention  the  2Vo- 
^'nn,  Linn.,  as  a  bird,  whose  bill,  serratea,  but,  at  the  same 
time  short  and  hooked,  seems  to  give  it  a  similitude  to 
each  of  these  groups.  We  know  but  little  of  this  genus, 
although  it  abound^  in  the  Old  and  New  World,  and  that 
little  is  altogether  insufficient  to  afford  us  any  information 
as  to  its  actual  affinities.'  (On  the  Natural  Affinities  thai 
connect  the  Orders  and  Families  of  Birds,  in  Linncean 
Transactions  S) 

M.  Lesson,  in  l^is  Table  Methodiqm,  piakes  the  Trogonces 
tlie  fifth  family  ot  his  fifth  tribe  (Syndactyles)  of  his 
second  order  (  Passereaux).  The  Trogonces  are  placed 
between  the  Bucconies  and  the  Psitiacidees.  (Juanuel 
cfOrnithologie.) 

Mr.  Swainfion  acknowledges  that  the  Trogonidce,  or 
Trogons,  are,  in  one  sense,  such  an  isolated  group,  that 
zoologists  have  been  much  perplexed  in  what  natural 
i'amily  to  arrange  them ;  and  ne  remarks  that  Ouvier^  in 
placing  them  near  to  the  Puff-Birds  (Tamatia),  seems  to 
tiave  had  some  perception  of  what  Mr.  Swainson  believes 
to  be  their  true  sta;tion  in  naturje,  although  both  these 
groups  find  a  place  amoQg  his  Clipbing-birds  {Grimpeurs). 
Mr.  Vigors,  he  observes,  in  liis  '  Natural  AiTangement,' 
first  placed  the  genus  Trogon  between  Croiophaga  afid 
Corythaix  with  a  mark  of  doubt,  but  subsequently  arranged 
thenj  near  the  Parrots.  '  The  Trogons,'  says  Mr.  Swainson 
in  continuation,  *  are  abundant  in  South  America ;  and 
are,  perhaps,  one  of  the  most  extraordinary  genera  found 
in  that  continent.  They  are  not  climbing-birds,  nor  are 
they  in  the  least  organized  for  that  purpose :  they  live  in 
the  deepest  and  ipoat  gloomy  shades  during  day,  when  they 
sit  almost  motionless  on  a  dead  branch :  during  the  morn- 
ing and  evening  they  are  mo^e  active ;  at  these  times  they 
go  into  the  open  parts  of  the  forest,  and,  taking  a  shady 
station,  dart  upon  winged  insects,  particularly  hard-coated 
beetles ;  at  other  times  they  feed  upon  fruits,  especially  on 
the  rich  purple  berries  of  the  different  Melastotncs'  (Melas- 
tomata),  '  at  which  they  invariably  dart  precisely  the  same 
as  if  they  were  insects  capable  of  getting  away!  The 
singular  account  of  these  birds  given  hy  our  hunters  first 
awakened  our  attention  to  them  in  their  native  regions, 
and  these  results  have  since  been  fully  confirmed  by  the 
observations  made  on  those  species  peculiar  to  Demerara 
by  Mr.  Waterton,  a  well  known  and  observing  field-natu- 
ralist. Findly,  the  Trogons,  like  the  Goatsuckers,  have 
remarkably  thin  skins;  like  them,  they  Teed  upon  the 
wing ;  the  feet  of  both  are  so  short  and  feeble,  as  scarcely  to 
be  of  any  other  use  than  to  rest  the  body ;  the  bill  in  both 
is  remarkably  short ;  the  plumage  in  both  is  soft  and  loofie ; 
both  have  the  mouth  defended  by  strong  bristles;  and 
both  are  most  active  during  twilight.  Ilere  then  is  thje 
point,  if  not  of  absolute  junction,  at  least  of  the  strongest 
affinity  yet  discovered  between  the  Caprimulgidce  and  the 
Trogonidee  ;  and  it  is  thus,  as  we  conceive,  that  the  circle 
of  the  Fissirostres  is  formed.  We  began  with  the  Goat- 
suckers ;  and,  after  tracing  their  connexion  with  the  Swal- 
lows, the  Swallows  with  tne  Bee-eaters,  and  the  Bee-eaters 
with  the  Kingfishers,  we  finally  return  to  the  point  whence 
we  started.'    {Classification  of  Birds,') 

In  tlie  Sifnopsis  of  the  saxae  work  the  T^ogonid^B  Are 


placed  between  the  Halcyo7iidcB  and  the  Caprimulgida^ 
with  the  following  characters : — 

TrogonidcB.    The  Trogons. 

Bill  short,  triangular,  strong ;  the  tips,  and  generally  the 
margins,  toothed.    Wings  very  short.    Rasorial. 

Genus  Trogon^  Linn.  Both  mandibles  with  their  cut- 
ting margins  serrated.  The  two  anterior  toes  united  as  far 
as  the  first  joint.  Nostrils  concealed  by  bristles.  Tarsus 
entiiely  feathered.    Tropical  America.    The  dentirostral 


ty|e 
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xamples,  Trogon  melanuruSy  &c. :  twelve^  species  in 


Subgenera. 
IIarpactes,Sw.    Bill  stronger:  both  mandibles  deeply 
notched  at  their  tips,  but  the  margins  smooth.    Nostrils 
perfectly  naked.    Tarsus  only  half  feathered.    The  an- 
terior toes  less  united.    Tropical  Asia.    The  conirostial 


ty^e 


Examples,  Harpactes  malabaricus,  &c. :  six  species  in 
all. 

Apalodernia,  Svv.  Bill  as  in  Trogony  but  the  dentations 
almost  obsolete.  Feet  stronger.  The  two  anterior  toes 
cleft  to  their  base.     Africa.    The  tenuirostial  type. 

Jlxamples,  Apaloderma  Narina  and  Apaloderma  Rein- 
war  dtii. 

TemnuruSy  Sw.  Bill  as  in  Trogon.  Tail-feathers  forked 
at  their  tips ;  the  points  diverging.  South  America.  Feet 
?    The  fi'ssirostral  tyne. 

Example,  Temnurus  albicollis :  but  note,  Mr.  Swainson 
remarks  that  neither  M.  Temminck  nor  Mr.  Gould,  to 
whose  monograph  Mr.  Swainson  refers,  mentions  anything 
of  the  form  of  the  feet,  and  he  says  that  he  is  tlierefore 
doubtful  if  this  is  its  true  situation. 

Calurus,  Sw.  Bill  destitute  of  serratures.  Head  (ty- 
pically) with  a  compressed  and  elevated  crest.  Upper 
tail-covers  enormously  developed,  and  hiding  the  tail. 
South  America.    The  rasorial  type. 

Examples,  Calurus  resplendens  and  Calurus  pavoninus. 

Under  a  line,  and  between  the  Trogonidce  anci  the  Capri- 
mulgidcuy  are  placed  the  genera  Cryjjticusy  Sw.,  and  Frio- 
nitesy  111. ;  and  Mr.  Swainson,  speaking  of  Crypticus,  r^- 
mai'ks  that  it  is  by  this  form,  as  he  suspects,  uniting  to 
Lamprotilay  that  the  circles  of  the  Ilakyofiidis  and  Tro- 
gomdce  are  connected  (1837). 

Mr.  Gould's  splendid  *  Monograph  of  the  Trogonidae' 
was  finished  in  1838 ;  and  in  me  *  Introduction '  to  that 
work  he  observes,  that  those  bhds,  as  their  general  struc- 
ture and  then*  habits  sufficiently  indicate,  belong  to  the 
fissirostral  tribe  of  the  Insessores,  '  Greatly  insectivorous,' 
says  Mr.  Gould,  *'  they  seize  the  flitting  insect  on  tlie  wing, 
which  their  wide  gape  enables  them  to  do  with  facility ; 
while  their  feeble  tarsi  and  feet  arc  such  as  to  qualify 
them  merely  for  resting  on  the  branches,  as  a  post  of  ob- 
servation whence*  to  mark  tlieh  prey  as  it  passes,  and  to 
which,  having  given  chase,  to  return.  As  in  all  other 
groups,  however,  we  shall  find  modifications  of  the  type 
consUtuting  the  ground  of  generic  or  subgeneric  divisions. 
.  .  .  If  not  strictly  elegant  in  form,  the  Trogons  in  the 
brilliancy  of  their  plumage  are  surpassed  only  by  the  Tro- 
CHiLio^ :  their  spendour  amply  compensates  for  every 
other  defect.  Denizens  of  the  intertropical  reg^ions  of  the 
Old  Und  New  World,  they  shioud  their  glories  in  the  deep 
and  gloomy  recesses  of  the  forest,  avoiding  the  light  of 
day  and  the  observation  of  man :  dazzled  by  the  brightness 
of  the  meridional  sun,  morning  and  evening  twiUght  is  the 
season  of  their  activity.' 

Mr.  Gould  refers  to  Mr.  Griffith's  edition  of  Cuvier's 
'  Animal  Kingdom'  for  an  account  of  the  habits  of  the 
Trogons;  and  the  autlior  of  that  account  notices  their 
long  attenuated  feathers  with  disarranged  and  luxuriant 
barbs  as  making  them  appear  more  bulky  than  they  really 
are.  The  feathers,  too,  are  stated  to  be  so  feebly  im 
planted  that  they  fall  at  the  sUghtest  agitation,  and  the. 
skin  is  described  as  being  so  delicate  that  it  will  tear  upon 
the  shghtest  tension. 

The  Trogons  themselves  are  described  as  solitary  birds, 
extremely  jealous  of  their  freedom,  never  irequenting  in- 
habited or  open  tiucts,  and  dehghting  in  the  silence  of  de- 
serts. *The  interior  of  the  thickest  forests,'  says  the  de- 
scriber,  *  is  their  chosen  abode  for  the  entire  year.  They 
are  sometimes  seen  on  the  ^mmit  of  trees ;  but  in  general 
they  prefer  the  centre,  where  they  remain  a  portion  of  the 
dw  without  dp&cendingto  tbctgrpu-ndjOr  e.veii  to  the  Igwer 
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branches.  Here  they  lie  m  ambush  for  the  insects  which 
pass  within  reach,  and  seize  them  with  address  and  aex- 
terity.  Their  flight  is  lively,  short,  vertical,  and  undu- 
lating. Though  they  thus  conceal  themselves  in  the  thick 
foliage,  it  is  not  through  distrust ;  for  when  they  are  in  an 
open  space,  they  may  be  approached  so  nearly  as  to  be 
struck  with  a  stick.  They  are  rarely  heard  to  utter  any 
cries,  except  during  the  season  of  reproduction,  and  then 
their  voice  is  strong,  sonorous,  monotonous,  and  melan- 
choly. TTiey  have  many  cries,  from  the  sound  of  one  of 
which  their  name  is  denved.  All  those  whose  habits  are 
known  nestle  in  the  hollows  of  wormeaten  trees,  which 
they  enlarge  with  their  bills  so  as  to  form  a  comfortable 
and  roomy  residence.  The  number  of  eggs  is  from  two  to 
four,  and  the  young  are  bom  totally  naked,  but  their  fea- 
thers begin  to  start  two  or  three  days  after  their  birth. 
The  occupation  of  the  male  during  incubation  consists  in 
watching  for  the  safety  of  his  companion,  bringing  her 
food,  and  amusing  her  with  a  song,  which,  though  we 
should  call  it  insipid,  is  to  her  without  doubt  the  expres- 
sion of  sensibility.  Some  of  the  Couroucous  express  the 
syllable  pio,  repeated  many  times  in  succession  with  a 
powerful  yet  plaintive  tone.  Their  accent  almost  reminds 
one  of  the  wailings  of  a  child  who  has  lost  its  way,  and  it 
is  thus  that  they  cry  to  each  other  amidst  the  silence  of  the 
forests.  As  soon  as  the  young  are  able  to  provide  ^or 
themselves,  they  separate^lrom  Uieir  parents  to  enjoy  that 
solitude  and  isolation  which  appear  to  constitute  the  su- 
preme happiness  of  the  species.  Their  aliments  are  com- 
posed of  larvae,  small  worms,  caterpillars,  coleoptera,  and 
Denies,  which  they  swallow  entire.  The  male,  at  various 
ages,  the  female,  and  the  young  differ  in  their  plumage, 
which  has  given  rise  to  the  institution  of  more  species  than 
are  really  in  existence.' 

This  succinct  but  eloquent  account  appears  to  be,  in  the 
nuun,  faithful ;  and  indeed  Mr.  Gould  states  that  he  is  en- 
abled in  a  great  measure  to  confirm  it,  from  the  informa- 
tion which  he  obtained  respecting  this  group  whilst  he  was 
engaged  upon  his  monograph.  But  Mr.  Gould  adds  a  few 
facts  in  some  degree  contradictory.  His  friend  Mr.  John 
Natterer,  who  hwl  many  opportunities  of  observing  these 
birds  in  a  state  of  nature,  informed  him  that  he  had  seen 
them,  though  very  rarely,  congregating  together,  and  more 
than  one  species  in  company ;  a  circumstance  which  Mr. 
Natterer  accounts  for  on  the  principle  that  instinct  leads 
them  by  some  migratory  movement  to  abandon  one  dis- 
trict at  a  certain  season  of  the  year  in  search  of  another, 
where  food  is  more  abundant.  These  mictions,  how- 
ever, Mr.  €rould  observes,  cannot  be  extensive,  inasmuch 
as  their  wings  are  not  adapted  for  a  lengthened  flight :  be- 
sides which,  every  new  district  of  any  great  extent  pre- 
sents us,  he  remarks,  with  its  peculiar  species ;  for  example, 
none  of  the  species  inhabiting  Mexico  have  been  found  in 
the  Brazils,  and  vice  versa. 

With  regard  to  the  Geographical  Distribution  of  the 
Trogons,  Mr.  Grould  says  that  thejr  appear,  on  general  sur- 
vey, to  be  divided  between  America,  including  its  islands, 
and  the  islands  of  the  Indian  Archipelago ;  two  or  three 
species  only  having  yet  been  discovered  on  the  continent 
of  India,  and  those  principally  inhabiting  the  countries 
bordering  the  Indian  Seas.  The  great  nurseries  for  these 
birds  in  the  Old  World  are,  he  observes,  the  islands  of 
Ceylon,  Sumatra,  Java,  Borneo,  &c. ;  while  over  the  whole 
continent  of  Africa  only  a  single  species  has  yet  been  dis- 
covered. *  It  is  in  Siouth  America  however,'  continues 
Mr.  Gould,  •  that  we  find  the  greatest  number  of  species, 
and  those  of  the  most  exquisite  plumage :  nor  is  this  all ; 
for  it  will  be  further  observed  that,  in  accordance  with  the 
great  geographical  distribution  thus  pointed  out,  there 
exist  certain  characters  common  to  the  species  inhabiting 
each  region,  which,  although  not  very  apparent  to  the  un- 
practised eye,  constitute  the  basis  of  generic  subdivisions, 
and  doubtless  have  an  influence  upon  their  habits  and 
manners.  Between  the  American  species  and  those  inha- 
biting India  and  Africa,  we  not  only  find  this  broad  line 
of  distinction,  but  discover  moreover  that  the  birds  of  each 
country  are  themselves  naturally  resolvable  into  certain 
minor  groups,  each  possessing  its  peculiar  characters,  and 
each  as  different  in  habits  as  in  form.' 

Mr.  Gould  further  remarks  that  the  beautiful  species  of 
the  group  to  which  the  subgeneric  title  of  Calurus  has 
been  applied,  distinguished  by  a  redundancy  of  flowing 
plumage,  are  not,  as  may  be  expected,  so  well  fitted  for 


flight,  or  for  takmg  their  prey  on  the  wmg,  as  are  the  more 
closely-plumed  species  to  which  the  generic  name  Tro^on 
is  now  restricted  :  accordingly  Mr.  Natterer  informed  Mr. 
Gould  that  the  gorgeous  birds  of  the  former  group  tenant 
the  topmost  branches  of  the  lottiest  forest-trees,  clinging 
beneatn  them  like  parrots,  and  feeding  more  exclusively 
on  fruits  and  berries ;  while,  on  the  other  hand,  Mr.  Gould 
notices  Mr.  W.  S.  MacLeay's  statement,  that  the  singular 
Trogon  inhabiting  Cuba  (the  only  example  of  the  subgenus 
Temnurus),  which  approximates  to  the  woodpeckers  in 
the  more  lengthened  form  of  the  bill,  in  the  ripd  charac- 
ter of  the  outer  tail-feathers,  and  in  the  spotting  of  the 
wings,  approaches  those  birds  also  in  its  habits,  giving  a 
preference  to  the  holes  of  trees  rather  than  to  the  branches, 
from  the  bark  of  which  it  procures  the  larvae  and  various 
insects  which  constitute  its  food. 

The  habits  of  the  Old  World  species  are  much  less  known 
than  those  of  the  American  Trogons ;  but  from  the  more 
robust  form  of  their  bill  and  their  wide  gape,  Mr.  (Srould  is 
inclined  to  suspect  that  they  feed  even  still  more  exclu- 
sively on  insects  than  on  fruits:  independently  however  of 
the  greater  strength  of  the  bill,  the  non-serration  of  the 
edges  of  the  mandibles,  and  the  half-denuded  face,  they 
may,  Mr.  Gould  remarks,  at  all  times  be  distinguished  by 
the  rich  brown  colouring  of  the  backs  of  the  males,  and  by 
the  entire  absence  of  bars  across  the  outer  tail-feathers. 
With  respect  to  the  brown  colouring  of  the  plumage,  there 
are,  he  adds,  it  is  true,  one  or  two  exceptions  to  the  rule, 
but  none  to  the  absence  of  the  barring  of  the  tail-feathers 
when  accompanied  by  the  former  character. 

The  subgenera  into  which  the  Trogons  are  subdivided 
by  Mr.  Swainson  appear  to  Mr.  Gould  perfectly  natural ; 
and  he  adds  a  synoptical  table  with  the  species  arranged 
under  those  subgenera,  retaining  however  the  generic 
name  of  Trogon,  universally  apphed  to  the  whole  family 
in  the  body  of  his  work. 

Previous  to  the  commencement  of  Mr.  Gould's  mono- 
graph, the  number  of  described  species  amounted  only  to 
twenty-two :  to  these  Mr.  Grould  nas  added  and  charac- 
terised twelve  others  new  to  science,  among  which  are 
three  additional  species  of  the  subgenus  Calurus,  of  which 
two  only  were  previously  known,  and  those  were  con- 
founded under  one  name.  The  total  number  of  species 
known  when  Mr.  €rould  finished  his  monograph  was  thirty- 
four,  twenty-three  of  which  are  inhabitants  of  America 
and  its  islands,  ten  of  the  Indian  Islands  and  India,  and 
one  of  Africa ;  but  he  states  in  his  preface  that  he  has 
reason  to  believe  that  many  will  yet  oe  discovered,  both 
in  the  Old  and  New  World,  particularly  in  those  remote 
regions  which  civilized  man  has  seldom,  if  ever,  visited. 

Mr.  G.  R.  Gray  makes  the  Trogonidee  the  fourth  family 
of  the  tribe  Fissirostres,  which  is  the  flrst  of  his  order  Pas- 
seres,  The  Fissirostres  are  divided  by  him  into  subtribes, 
viz.  Fissirostres  Noctumce  and  Fissirostres  DiumtB.  The 
TrogonicUe  are  placed  under  the  second  subtribe,  between 
the  TodicUe  and  the  Alcedinidee,  and  consist  of  the  fol- 
lowing 

Genera: — Priotelus,  G.  R.  Gray  (Temnunis,*  Sw.); 
Apaloderma,  Sw. ;  Harpactes,  Sw. ;  Calurus,  Sw. ;  and 
Trogon,  Maehr. 

American  Trogons. 

The  remarkable  plumage  and  shy  habits  of  the  Trogons 
did  not  escape  the  observation  of  the  antient  Mexicans,  in 
whose  mythology  one  of  the  species,  at  least  (Trofon  pa- 
voninus),  was  celebrated.  Another  species,  the  Tztnitzcan 
of  the  Mexicans,  Trogon  Curucui,  Linn.,  was  employed  by 
them,  according  to  Hernandez  (c.  xliii.),  in  the  fabrication 
of  the  flgures  and  pictures  (imagines)  used  on  festivals,  in 
war,  and  in  their  temples.  They  were  probably  kept  in 
one  of  the  two  houses  which  formed  the  Koyal  Menagerie 


prey,  quadrupeds,  and  reptile       

cording  to  Cortes,  were  employed  to  take  care  of  these 
birds,  besides  their  physicians,  who  watched  their  diseases 
and  applied  timely  remedies.  Of  the  three  hundred  atten- 
dants, some  procured  their  food,  others  distributed  it,  others 
took  care  of  the  eggs  at  the  time  of  incubation ;  whilst 
others,  at  certain  seasons,  picked  their  plumage — for  the 
king  not  only  delighted  in  the  sight  of  so  many  species, 
but  was  very  carefm  of  their  feathers  for  the  sake  of  the 
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famous  mosaic  images  and  pictures,  as  well  as  of  the  other 
worlds  which  were  made  of  them. 

Examples. — Troeon  Mexicanus  (Sw.). 

Desertption, — Old  Male, ^Beok  bright  yellow;  throat 
and  ear-coverts  black,  gradually  blendmg  with  the  green 
which  covers  the  chest  and  the  whole  of  the  upper  surface ; 
two  middle  tail-feathers  green,  with  black  tips ;  the  two 
next  on  each  side  wholly  black :   the  three  outer  on  each 


Trogon  M<*zicanixs  (male— Gou'.d'). 


Trogun  Mexicanus  (Gould). 
Upper  figure,  youthftil  male ;  lower  figure,  female. 


side  black,  with  white  tips ;  wings  black,  the  whole  of 
which,  with  the  exception  of  the  primaries,  is  finely  dotted 
with  grey ;  a  crescent  of  white  encircles  the  chest ;  breast, 
belly,  and  under  tail-coverts  fine  scarlet ;  feet  brown. 
Total  length  11  to  12  inches ;  wing  5} ;  tail  7}. 

Young  Afa/«.— Distinguished  from  the  adult  by  the  grey 
freckles  on  the  wings  being  rather  stronger,  and  more 
inclined  to  brown  on  the  secondaries ;  by  the  extreme 
outer  edge  of  the  primaries  being  white ;  and  by  tlie  tail 
being  regularly  barred  with  black  and  white,  which  cha- 
racter is  most  conspicuous  on  the  outer  edges. 

Female. — ^Top  of  the  head,  throat,  chest,  and  back  dark 
brown,  inclining  to  olive  on  the  upper  surface,  and  to 
rufous  on  the  chest ;  across  the  chest  an  obscure  band  of 
lijf  ht  grey,  the  lower  part  and  vent  scarlet ;  wings  black, 
slightly  freckled  with  orown  on  the  outer  edges  of  tlie 
seconcuuries  and  shoulders ;  the  outer  edges  of  the  primaries 
fringed  with  white ;  two  middle  tail-feathers  chestnut- 
brown,  tipped  with  black;  the  two  next  on  each  side 
wholly  black ;  the  remainder  strongly  barred  with  black 
and  white  for  nearly  their  whole  length;  bill  yellow, 
clouded  with  brown.    (€rould.) 

Locality. — North  of  Mexico. 

Mr.  Gould  states  that  this  species  is  identical  with  tlie 
Trogon  glocitans  of  Lichtenstein. 

Trogon  {Calurus)  resplenelens,  Grould.  Male. — Beak, 
gamboge-yellow ;  head  covered  with  long  filamentous 
plumes,  forming  a  rounded  crest;  from  the  shoulders 
spring  a  number  of  lance-shaped  feathers,  which  hang 
gracefully  over  the  wings  ;  from  the  rump  are  thrown  off 
several  pairs  of  narrow  flowing  plumes,  the  longest  of 
which  in  fine  adults  measure  from  3  feet  to  3  feet  4 
inches;  the  others  gradually  diminishing  in  length  to- 
wards the  rump,  where  they  again  assume  the  form  of  the 
feathers  of  the  back — these  plumes,  together  with  the 
whole  of  the  upper  surface,  throat,  and  chest,  are  of  a  most 
resplendent  golden  gieen ;  the  breast,  belly,  and  vent  are 
of  a  rich  crimson  scarlet ;  the  middle  feathers  of  the  tail 
black;  the  six  outer  ones  white  for  nearly  their  whole 
length,  their  bases  being  black ;  feet  brown.  Total  len^h 
from  the  bill  to  the  end  of  the  tail,  12  to  14  inches ;  wing 
8  to  9 ;  tarsi  1 ;  length  of  longest  plume  about  3  feet. 

Female  or  Young  of  the  Year. — ^These  have  only  rudi- 
ments of  the  lon^  plumes,  seldom  reaching  more  than  an 
inch  beyond  the  tip  of  the  tail ;  the  feathers  of  the  crest 
more  rounded,  and  not  filamentous ;  feathers  of  the  shoul- 
ders but  slightly  lanceolate ;  outer  tail-feathers  white 
barred  with  black,  the  centre  ones  black ;  whole  of  the 
chest,  throat,  and  head  obscure  green,  remainder  of  the 
upper  surface  bright  green ;  breast  and  belly  greyish 
brown  ;  vent  fine  scarlet ;  bill  black.     (Gould.) 

Mr.  Gould,  after  quoting  Trogon  pavoninus,  Temm. 
(*P1.  Col.,'  372)  as  a  synonym,  truly  observes,  that  it  is 
scarcely  possible  for  the  imagination  to  conceive  anything 
more  rich  and  gorgeous  than  the  golden-green  colour 
which  adorns  the  principal  part  of  the  plumage  of  this 
splendid  bird;  or  more  elegant  and  graceful  than  the 
flowing  plumes  which  sweep  pendent  from  the  lower  part 
of  the  back,  forming  a  long  train  of  metallic  brilliancy. 

So  rich  a  dress  must  be  fatally  attractive  ;  and,  accord- 
ingly, we  flnd  that  this  the  most  beautiful  of  a  beautiful 
tribe  is  only  found  in  deep  and  gloomy  forests  remote 
from  the  haunts  of  civilized  man.  This,  Mr.  Gould  ob- 
serves, may  perhaps  account  for  its  being  so  little  known 
to  Europeans  until  within  the  last  few  years  ;  for  although 
the  long  plumes  were  worn  as  ornaments  by  the  antient 
Mexicans,  and  at  a  later  period  sent  over  by  the  Spaniards 
from  time  to  time  to  Europe,  yet  it  is  only  very  recently 
that  we  have  become  acquainted  with  the  entire  bird ;  and 
he  believes  the  first  perfect  example  was  received  by  the 
late  Right  Hon.  George  Canning,  after  whose  decease  it 
passed  into  the  hands  of  Mr.  Leadbeater. 

It  is  not  improbable  that  the  *  Two  feathers  of  the  Phoenix 
tayle,'  mentioned  in  the  Musteum  Tradescantianum  (Lond., 
12mo,  1656),  were  the  long  feathers  of  this  species,  which, 
once  so  rare,  is  now  to  be  found  in  most  collections  of 
any  note. 

Mr.  Gould  observes,  that  the  representation  in  the 
Planches  Colorizes  of  M.  Temminck  is  undoubtedly  the 
first  that  was  published ;  but  he  adds,  that  the  author  has 
evidently  confounded  it  with  a  nearly-allied  species  dis- 
covered in  Brazil,  and  figured  in  the  Avium  Svecies  Nov€By 
&c.,  of  Dr.  Spix.    Mr.  Gould  feels  assured  that  all  those 
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who  have  noticed  it  under  the  name  of  pavoninus  will, 
upon  compaiing  it  with  the  original  bird  described  by 
Dr.  Spix,  fully  agree  with  him  (Mr.  Gould)  in  considering 
it  as  speciiically  distinct.  He  is  induced  to  believe  that 
the  plumes  of  the  species  so  named  never  extend  more 
than  a  lew  inches  beyond  the  tail,  that  the  bird  has  no 
crest,  that  the  whole  of  the  tail-feathers  are  black,  and 
that  in  size  it  is  much  inferior  to  Trogon  resplendens, 

ioca/i/y.— Guatemala  in  Mexico,  where  it  is  called 
QmsaL    (Gould.) 


Calurus  resplendens. 
Upper  fljpirt,  adult  male ;  lower  Ggure,  female  or  young  male. 


(Gould.) 


edge  of  each  feather  having  a  tinge  of  metallic  green  ; 
two  centre  feathers  of  the  tail  dark  purplish  green,  tvro 
next  on  each  side  dark  olive  green,  the  three  outer  on  each 
side  dark  green  at  their  base,  largely  tipped  with  white  ; 
feet  light  brownish  yellow. 

Female. — Upper  surface  and  tail  closely  resembhng 
those  of  the  mafc ;  round  the  eye  and  throat  rufous  brown, 
becoming  paler  on  the  chest,  which  is  slightlv  tinted  with 
rosy  piii;  lower  part  of  the  abdomen  and  tail-coverts 
deep  rose-red.  Total  length  llj  inches ;  bill  IJ ;  wing  5f  : 
tail  6i ;  tarsi  }.  (Gould.) 
Locality, — South  A&ijB^> 

Narina,  whose  r^ame  m^  the  only  known  African  species 
bears,  was  a  Gonaqua  Jlg^ftentot  girl,  whose  charms  and 
manners  appear  to  have  prg^uced  a  great  impression  on 
Le  Vaillant,  aiid  he  devotes  K^me  pages  to  her  in  his 
Travels, 

Mr.  Gould  quotes  him  for  inftwmation  respecting  the 
habits  and  econoi^y  of  this  liifft-  Ms  favourite  haunts  are 
the  thickest  parts  of  the  forest  j  ^^  there  it  sits,  nearly 
motionless,  on  ^,  Ipw  dead  bran^||  4^ring  mid-day :  in  the 
morning  and  evening  it  captures  \\^  food,  consisting  chiefly 
of  locusts,  beetles,  ^|i4  other  ^\n§^A  insects,  with  the  ad- 
dition of  caterpilU^.  \\&  flight  is  short  and  rapid ;  and  it 
darts  from  its  cho^n  perch  on  fty^ry  passing  insect,  re- 
turning to  the  station  whiph  it  1>^  l^ft,  or  settling  near  it. 
Its  haunts  are  describe^  as  bejfjg  \n  the  extensive  woods 
called  Autemiquoi,  and  iff  \h(m  on  the  banks  of  the  Gam- 
toos  River  in  the  Caffre  q^i^f^^ry.  During  the  pairing  sea- 
son the  male,  which  is  §^  flth^r  times  mute,  utters  fre- 
quently a  melancholy  qy.  The  eggs,  four  in  number, 
nearly  round,  and  of  a  rqi^  V^ite  hue,  are  laid  in  a  nest  in 
the  hole  of  a  tree,  and  ihe  female  sits  for  twenty  days. 
The  account  given  of  i\\^  youi^g  is  extraordinary  ;  for  we 
find  it  recorded,  that  *  Up  0ojf^nt  they  are  excluded  they 
take  flight,  and  follo>y  tiieir  parents  for  a  considerable 
period.' 


African  Trogon. 

Example,  Trogon  {Apaloderma)  Narina,    (Le  Vaill.) 

Description. — Male. — ^Bill  yellow,  with  a  tinge  of  blue ; 

whole  of  the  head,  throat,  chest,  shoulders,  back,  aad  upper 

tail-coverts  resplendent  green ;  breast  and  under  surface 

bright  blood-red;  the  wings  brown,  the  greater  coverts 

secondarjes  powdered  with  greyish  wnite,  the  outer 


brigh 
and  1 


Apaloderma  narina,  male  and  female.    (Goajl,^.) 

This,  if  correct,  is  a  rare  instance  of  perfect  .djey^lopment 
among  the  Insessores.  We  know  that  the  young  of  the 
G^linaceous  birds  will  run  as  soon  as  they  nave  left  the 
shell ;  but  their  plumage  is  most  imperfect,  and  it  takes  a 
long  time  to  develop  the  feathers  which  ase  to  t^ustain 
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them  in  flight ;  whilst  in  the  bulk  of  Inses^orial  cases  the 
nestling  is  hatched  with  scarcely  anything  more  than  a. 
rudimentary  down.  The  Humming-Birds  (see  the  article) 
attain  their  plumage  more  quickr^  than  most  perching 
birds,  and  fly  after  their  parents  at  the  first  essay ;  but  they 
are  born  blind,  and  are  unable  to  leave  the  nest  for  some 
days.  The  general  account  in  Griffith's  Cuvier  above 
noticed  (j).  292),  to  the  correctness  of  which  Mr.  Gould 
bears  testimony,  is  entirely  at  variance  with  the  parti- 
cular assertion  relative  to  the  Narina  Trogon;  for  the 
young  Trogons  are  there  stated  td  be  hatched  entirely 
naked. 

Asiatic  Trogons. 

Example,  Trogon  {Apaloderma)  Reinwardtii.   (Temm.) 

Description. — Bill  bright  red(fish  orange;  top  of  the 
head,  back,  and  upper  taD-coverts  dark  green ;  six  middle 
tail-feathers  black,  with  green  reflexions ;  the  bases  of  the 
three  outer  feathers  on  each  aide  the  same  coldur  as  the 
middle  ones,  the  remaining  portions  being  white ;  centre 
of  the  wings  and  shoulders  green,  transversely  rayed  with 
fine  lines  of  yellow ;  primaries  black,  with  the  exception 
of  the  outermost  web,  which  is  white ;  throat  yellow ;  ear- 
coverts,  sides  of  the  neck,  and  chest  olive-brown ;  belly 
and  under  surface  yellow,  becoming  rich  orange  on  the 
sides  ;  tarsi  yellow ;  bare  skin  round  the  eye  blue.  Total 
length  fix)m  12i  to  13i  inches ;  tail  7i ;  wing  5J. 

Young. — Similar  to  the  adult,  particularly  in  the  colours 
of  the  back  and  tail,  a  circumstance,  observes  Mr.  Gk)uld, 
which  rarely  occurs  in  the  family,  as  in  all  the  Trogons 
where  the  plumage  of  the  female  differs  much  from  that 
of  the  male,  the  youtig  birds  generally  resemble  the  former ; 
while,  as  in  the  present  case,  where  the  sexes  are  nearly 
alike,  the  young  partake  of  the  adult  colouring,  diff'ering 
only  in  the  mamngs  of  the  wings  and  the  rufous  brown 
tint  of  the  breast.    (Gould.) 

Locality. — Java  and  Sumatra,  where  it  was  discovered 
by  Professor  Reinwardt,  whose  name  it  bears. 
.  This,  Mr.  Gould  observes,  is  a  scarce  bird  in  cabinets  of 
natural  history,  and  he  attributes  its  rarity  to  its  being  very 
local,  remarking  that  the  va^t  collections  brought  to  this 
country  by  Sir  T.  Stamford  Raffles  and  Dr.  Horsfield  did 
not  contain  an  example. 


Apalodenna  KeinwaTdtii :  upper  fignre,  adult  mole ;  lower,  youug  bird. 
(Gould.) 

TROGrO'NOPHIS*  Professor  Kaups  name  for  a  genus  of 
reptiles,  placed  by  MM.  Dum6ril  and  Bibron  among  the 


Chalcidian  Lizards^  under  the  Acrodont  Glyptoderm  Cy- 
closaurs. 

Generic  Character. — ^Teeth  solidly  fixed  on  the  edge  of 
the  jaws,  nearly  all  united  together  at  their  base.  Unequal, 
conical,  blunt  or  tuberculous,"  a  little  compresised,  and  of 
unequal  number  in  the  intermaxillary  bone.  Nostrils  la- 
teral, small,  oval,  each  pierced  in  a  single  plate,  the  nas»- 
rostral  one.    No  limbs.    No  praeanal  pores. 

The  cephalic  plates  in  the  only  known  species  are  not 
numerous,  and  are  disposed  as  in  the  greater  number  of 
AmphtBhcenee.  Two  of  these  plates  cover  the  eyes,  which 
in  all  the  species  of  the  subfamily  of  Glyptoderm  Cyclo- 
saurs  are  entirely  deprived  of  palpebral  membranes.  The 
compartments  on  the  surface  of  the  skin  are  nearly  of  the 
same  form  and  size  on  all  the  parts  of  the  bodv,  differing 
thus  from  the  Lepidostems,  on  whose  breast  tnere  is  one 
of  a  different  figure  and  larger  proportion  than  on  the 
other  regions  of  the  animal.  There  are  no  crypts  on  the 
edges  of  the  cloaca. 

Example,  Trogonophis  Wiegmanni,  Kaup  (Amphis- 
bcena  elegans,  P.  Gerv.).  LocaliHes. — Algiers,  Bona,  and 
Oran. 

TROGUS  POMPEIUS,  a  Roman  historian  who  lived 
about  the  time  of  Augustus.  He  was  descended  from  a 
Gallic  family  of  the  Vocontii ;  and  his  grandfather,  who 
likewise  bore  the  name  of  Trogus  Pompeius,  had  served 
in  the  war  against  Sertorius,  and  received  the  Romati 
franchise,  probably  together  with  the  name  Pompeius, 
through  the  influence  of  Cn.  Pompeius.  His  father's 
brother  had  been  commander  of  a  division  of  the  Roman 
cavalry  in  the  war  against  Mithridates,  and  his  father  had 
served  under  Julius  Csesar,  by  whom  he  was  afterwards  em- 
ployed as  private  secretary.  Besides  tR^se  general  state- 
ments furnished  by  Justin  (xliii.  5 :  compare  Justini  Prae- 
/iitio\  we  know  nothing  about  Trogus  Pompeius^  except 
that  he  is  called  'a  man  of  antique  eloquence  and  a  most 
grave  author.* 

He  wte  the  author  of  a  Universal  History  ft-om  the  time 
of  Ninus,  king  of  Assyria,  down  to  the  year  5  b^c.  It  bore 
the  title  *  Historiae  Philippicile  et  totius  mundi  origines  et 
terrae  situs,'  and  consisted  of  44  books.  The  original  work 
is  nOw  lost,  and  the  only  means  we  have  of  judj^ng  of  its 
merit  is  an  abridgement  made  by  Justinus,  which  is  still 
extant ;  and  from  this  it  is  clear  that  the  author  founded 
his  work  on  the  best  historical  authorities  that  then  existed. 
The  nume  *  Historiae  Philippicae'  was  probably  chcsen 
because  the  great  body  of  the  work,  from  book  7  to  book 
41,  contained  the  history  of  Macedonia  and  of  the  kingdoms 
that  were  formed  out  of  the  great  Macedonian  empire,  as 
the  founder  of  which  Phihp  was  regarded.  The  usefulness 
and  convenience  of  Justinus's  abridgement,  although  it  is 
very  unequal  in  execution,  has  pn)bably  been  the  cause  of 
the  loss  of  the  original  work.  The  geography  on  which 
Trogus  had  treated  at  some  length  is  entirely  lost,  as  the 
epitomixer  has  excluded  it  from  his  work.  Pliny  (Nat. 
Hist.,,  vii.  3 ;  xi.  94)  and  some  other  writers  metition  a 
work  by  Trogus  on  animals,  which  is  entirely  lost. 

(Vossius,  De  Histor.  Lat.,  p.  98,  &c. ;   fliihr,  Geschichte  • 
der  Rom.  Lit.,  p.  409.) 

TROIS  RIVIERES.     [Canada,  p.  214.] 

TROITZK  is  a  town  in  the  government  of  Orenburg  in 
Asiatic  Russia,  sitdated  on  the  right  bank  of  the  small  nver 
Ai  or  Ui,  in  54**  10'  N.  lat.  and  Ol**  20' E.  long.,  490  miles 
from  Orenburg.  The  river  Ai  fomis  the  frontier  of  the  go- 
vernment towards  the  steppe  of  the  free  Kirghises  belong- 
ing to  what  is  cidled  the  Middle  Horde.  The  town  is  sur- 
rounded with  a  wall  and  moat,  and  contains  about  600 
houses,  with  3000  inhabitants.  The  public  buildings  are  the 
cathedral,  two  mosques,  a  custom-house,  a  prison,  the  bar- 
racks, and  a  school.  On  the  opposite  side  of  the  river  (over 
which  there  is  a  bridge)  stands  the  bazaar,  a  wooden  build- 
ing in  the  form  of  an  oblong  parallelogram :  the  shops 
are  very  dark,  receiving  no  light  except  through  the  open 
doors.  It  is  divided  by  a  line  of  shops  from  end  to  end, 
into  two  halves ;  one  half  is  called  the  Kirghise  Bazaar,  the 
other  half  is  similarly  divided  into  two  squares,  one  called 
the  Bokharian,  the  other  the  Russian  Bazaar.  There  are 
only  two  narrow  gates  or  doors,  one  leading  to  the  steppe, 
the  other  to  the  bridge  across  the  river  to  the  town.  In  the 
Kirghise  Bazaar  the  men,  in  shabby  variously-composed 
and  patched  dresses,  are  seen  with  camels  and  horses ;  the 
women  on  saddled  cows.  The  men  are  chiefly  engaged  in 
the  sale  of  horses  and  oxen,  and  the  wonren  in  that  pf 
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their  coarse  manufactures,  such  as  brown  felt  mats  made 
of  camel  or  ox  hair,  and  woollen  carpets.  The  noisy, 
restless,  talkative  Kirghise  in  their  short  jackets  made  of 
horse-hide  with  the  hair  on,  or  of  other  materials,  for  the 
most  part  in  a  ragged  condition,  make  a  striking  contrast 
with  the  grave  and  sedate  demeanour  of  the  well-dressed 
and  richer  Bokharians.  The  articles  brought  by  the  latter 
are  the  same  as  already  stated  under  Orenhuro.  The  trade 
of  Troitzk  has  been  affected,  like  that  of  Orenburg,  bj^  the 
permission  given  to  the  Bokharians  to  visit  the  fair  at 
Nischnei  Novogorod.  What  the  trade  may  be  in  future 
seems  uncertain,  for  news  has  been  very  lately  received 
that  a  dreadful  fire  has  consumed  300  houses,  and  all  the 
public  buildings  above  mentioned,  except  the  cathedral 
and  the  two  mosques,  which  are  very  much  damaged.  The 
bridge  on  the  Ai  was  burnt,  but  the  bazaar  appears  to  have 
been  spared.  As  the  frontier  fortress  and  trading  post  with 
the  Kirghise,  Troitsk  must  ^till  be  of  importance. 

TROITZK,  a  town  in  the  Russian  government  of  Pensa, 
on  the  river  Motscha,  in  54°  9'  N.  lat.  and  43"  45' E.  long., 
has  800  houses,  and  about  4000  inhabitants,  who  subsist 
by  agriculture  and  the  breeding  of  cattle. 

(Stein,  Geog,  Lexicon ;  Erraan,  Reise  durch  NordAsien  ; 
Journal  de  Si.  Petersbourg,) 

TROJAN  GAMES.     [Tournament.] 

TROLHATTEN,  CANAL  OF.     [Sweden.] 

TROLLIUS,  a  genus  of  plants  belon^ng  to  the  natural 
order  Ranunculaceae.  The  name  of  this  genus  is  derived 
from  trollent  a  German  word  expressive  of  a  rolling  or 
globular  motion.  The  German  name  of  the  genus  is 
Troilblumey  and  the  English  Globe-flower,  and  the  French 
bottle  dor.  This  genus  belongs  to  the  division  Helleborese 
among  the  Ranunculaceae,  and  is  characterised  by  possess- 
ing a  calyx  of  five  'or  more  coloured  sepals,  five  or  more 
small  petals,  which  aie  linear  with  an  obscure  depression 
above  the  contracted  base ;  the  capsules,  or  follicles,  are 
numerous,  and  filled  vdth  obovate,  angular,  polished  seeds. 
The  species  are  perennial :  they  are  not  numerous,  and  are 
found  sceneraJly  m  the  temperate  parts  of  the  world. 

T.  Europisus,  European  or  Mountain  Globe-flower,  has 
ten  to  fifteen  sepals  involuted  in  the  form  of  a  globe  ;  the 
petals  the  same  length  as  the  sepals,  or  a  little  shorter ; 
the  leaves  five-parted,  with  the  divisions  cut  and  serrated. 
This  plant  is  dimised  throughout  the  north  of  Europe,  in 
moist  pastures  in  subalpine  districts.  It  is  abundant  in 
the  whole  chain  of  the  ^ps,  and  is  also  found  in  mountain- 
ous districts  in  the  north  of  England,  Ireland,  Wales,  and 
Scotland.  The  flowers  are  large  and  handsome :  in  Scot- 
land they  are  called  Luckengowam  or  Cabbage-daisies.  In 
some  parts  of  England,  as  well  as  on  the  continent  of 
Europe,  they  are  gathered  on  festive  occasions  for  making 
garlands  and  decorating  the  cottages  of  the  peasantry. 
There  are  two  species,  the  T.  ctsiaiicus  and  T.  americanus, 
which  are  found  in  Asia  and  America.  These  species  are 
often  introduced  into  the  garden  on  account  of  their  hand- 
some globular  flowers.  They  should  be  grown  in  moist 
shady  places,  and  maj^  be  propagated  either  by  a  division 
of  the  roots  or  by  sowing  the  seeds. 

TROMBO'NE  (Italian,  great  trunmet).  This  antient 
instrument  was  formerly  known  in  England  imder  the 
name  of  Sacbut,  from  the  old  French  Saquebute.  It  is  a 
deep-toned  trumpet,  composed  of  sliding  tubes,  by  means 
of  which  every  sound  in  the  diatonic  and  chromatic  scales, 
being  within  its  compass,  is  obtained  in  perfect  tune.  The 
Trombone  is  of  three  kinds,— the  alto,  the  tenor,  and  the 
base,  and  these,  in  orchestral  music,  are  generally  used 
together,  forming  a  complete  harmony  in  themselves. 

The  scale  of  the  Alto-Trombone  is  from  c,  the  second 
space  in  the  base,  to  o,  an  octave  above  the  treble  clef : — 


^ 


The  scale  of  the  Tenor- Trombone  is  from  b,  the  second 
line  in  the  base,  to  a,  the  second  space  in  the  Treble : — 


^pi 


The  scale  of  the  BasfTrombone  is  from  c,  an  octave 


below  the  second  space  in  the  base,  to  g,  the  second  line 
in  the  treble :- 


^p 


The  Trombone,  when  judiciously  employed,  as,  for 
instance,  in  Mozart's  Requiem,  and  in  his  Don  Giovanni,  is 
most  efficacious  in  producing  great  and  sublime  effects  ; 
but,  by  the  followers  of  the  ultra-modem  school,  its  power 
is  exceedingly  abused,  especially  in  Italian  operas,  in 
which  it  is  employed  by  the  composer  to  combat  that 
drowsiness  which  his  dullness  provokes,  and  to  divert  the 
attention  of  the  many  from  that  insipidity  which  no  brazen 
clangour  can  conceal  from  the  few. 

TROMP,  MARTEN  HARPERTZOON,  the  son  of  a 
Dutch  naval  officer,  was  bom  at  the  Briel  in  1597.  His 
father,  who  commanded  a  ship  in  the  fleet  of  Admiral 
Heemskerk,  took  the  boy  to  sea  with  him  m  1607 ;  and 
thus  young  Tromp  was  present  at  the  engagement  between 
the  Dutch  and  Spanish  fleets  under  the  cannon  of  Gibraltar 
on  the  25th  of  April  of  that  year,  when  the  former  gained 
a  victory  and  lost  their  admiral.  Not  long  after,  his  father, 
while  cmising  off  the  coast  of  Guinea,  was  killed  in  an  en- 
gagement with  an  English  cmiser,  and  his  ship  captured. 
Young  Tromp  was  detained  two  years  and  a  naif  by  his 
captors,  and,  it  is  said,  was  obliged  to  serve  during  that 
time  in  the  capacity  of  a  cabin-boy.  For  some  yean  after 
this  adventure  his  career  was  obscure :  he  is  said  to  have 
made  several  voyages  on  board  fishing  and  merchant-ves- 
sels, but  the  accounts  of  this  part  of  his  life  are  vague  and 
the  dates  confused.  In  1622  we  find  him  a  lieutenant  on 
board  a  ship  of  the  line ;  and  two  years  later  Prince  Mau- 
rice gave  him  the  command  of  a  frigate. 

In  1629  the  celebrated  admiral  Piet  Hein  hoisted  his  flag 
in  the  vessel  commanded  by  Tromp,  who  was  esteemed  the 
ablest  navigator  in  the  fleet  placed  under  the  command  of 
that  veteran  to  cmise  against  the  Spaniards  off  the  cobs!  of 
Flanders.  On  the  20th  of  August  the  admiral  fell  by  the 
side  of  Tromp  in  an  engagement  in  which  three  Spanish 
ships  were  captured.  About  this  time  Tromp  retired  from 
active  service  in  dis^st :  he  imagined  himself  ill-used  in 
some  misunderstanding  regarding  passes  which  arose  be- 
tween him  and  the  civil  powers.  It  does  not  clearly  appear 
whether  he  had  been  before  this  incident  an  avowed  par- 
tisan of  the  House  of  Orange,  or  whether  irritation  against 
the  opposite  pai*ty  drove  him  into  its  arms. 

In  1637  the  Stadtholder,  Frederic  Henry,  created  Tromp 
lieutenant-admiral,  and  placed  a  squadron  of  eleven  ships 
under  his  command.  With  this  fleet  he  in  the  course  of 
1637  and  1638  took  so  many  ships  from  the  Spaniards  that 
the  States  presented  him  with  a  gold  chain,  and  the  king 
of  France  conferred  upon  him  the  order  of  St.  Michel.  In 
April,  1639,  Tromp  again  set  sail  to  cmise  against  the 
Spaniards  off  the  coasts  of  France  and  England.  After 
some  affairs  with  English  vessels  which  had  Spanish  troops 
on  board,  on  the  13th  of  September,  with  only  twelve  ships 
in  company,  he  had  sight  of  a  lai-ge  Spanish  fleet  off  the 
coast  of  Sussex.  On  the  16th,  Tromp,  having  been  joined 
by  five  more  ships  under  Comelis  Van  Witt,  resolved  to 
attack  the  Spaniards,  although  they  were  still  much  su- 
perior to  him  in  numbers.  A  good  many  of  the  Spanish 
vessels  were  not  brought  into  action.  About  four  m  tlie 
afternoon  the  Spanish  admiral  made  sail  for  the  north,  and 
it  was  resolved  in  a  council  held  on  board  Tromp's  ship  to 
endeavour  to  force  him  to  renew  the  fight  on  the  moiTow. 
Next  day  a  fog  prevented  this  resolution  being  carried  into 
effect.  On  the  18th,  Tromp,  having  received  in  the  mean- 
time an  accession  to  his  force  of  fourteen  vessels,  again 
engaged  the  enemy,  but  without  any  decisive  result.  It 
was  the  13th  of  October  before  he  could  a^n  come  up 
with  the  enemy,  and  by  this  time  both  parties  were  much 
strengthened.  Tromp  had  been  joined  by  some  ships  of 
war  from  Zeeland  and  the  Maas  and  ten  from  Amsteniam, 
and  the  new  comers  brought  with  them  a  considerable 
number  of  fireships.  The  Spanish  admiral  had  been  joined 
by  fleets  from  Portugal  and  Dunkirk.  An  English  fleet, 
respecting  the  intentions  of  wliich  the  Dutch  were  very 
uncertain,  was  also  in  presence.  Tromp,  reinforced  by 
Hattebeen  and  Denis,  took  up  his  station  over  against  the 
Spanish  fleet ;  Van  Witt  and  Bakberts  were  appointed  to 
keep  watch  over  the  motions  of  the  English ;  £vertz  was 


Digitized  by 


Google 


T  RO 


297 


T  R  O 


opposed  to  the  Portuguese  admiral ;  Catz  to  the  admiral  of 
Dunkirk.  The  action  commenced  on  the  2l8t.  After  a 
sharp  fight  the  ship  of  the  Portugese  admiral  was  blown 
up,  a  number  of  other  vessels  sunk  or  driven  on  shore,  and 
E>on  d'Ocquendo  obliged  to  take  reftige  off  Dunkirk  with 
thirteen  snips.  Thirteen  richly  laden  galleons  fell  into 
the  hands  of  the  Dutch. 

Tromp  also*  rendered  important  services  to  his  country  in 
the  wars  of  1640  and  1641 ;  but  it  was  not  till  Cromwell 
had  seized  the  helm  of  government  in  England  that  he  was 
again  called  upon  to  put  forth  all  his  strength.  Blake  was 
appointed  sole  admiral  of  England  for  nine  months  on  the 
25th  of  March,  1652,  on  the  prospect  of  a  war  with  Hol- 
land. The  first  engagement  between  Blake  and  Tromp 
took  place  off  Dover.  War  had  not  been  declared  between 
the  countries  at  the  time ;  Tromp  had  been  despatched 
with  a  fleet  of  forty  sail  to  be  on  tne  alert,  and  Blake  was 
cniising  in  the  narrow  seas.  The  two  commanders  appear 
to  have  roused  their  own  and  each  other's  passions  oy  a 
succession  of  bravadoes,  until,  losing  all  control  over 
themselves,  they  set  to  fight  in  earnest.  Each  in  his  de- 
spatches represented  the  other  as  having  first  begun  the 
action.  Night  separated  the  combatants ;  the  English  had 
their  ships  much  cut  up,  and  lost  a  good  manv  men ;  but 
the  Dutch  lost  two  ships.  It  was  galling  to  Tromp  to  be 
worsted  by  a  commander  new  to  the  sea ;  and  to  add  to 
his  annoyance  he  was  superseded  byRuyter  and  Van  Witt. 
The  States  however  soon  found  it  necessary  to  reinstate 
him  in  his  command. 

On  the  29th  of  November,  1652,  he  ai^d  Blake  were 
again  in  presence.  The  Dutch  fleet  outnumbered  the 
English,  but  Blake's  pride  would  not  allow  him  to  decline 
the  contest :  it  was  a  war  of  passion  between  the  two  proud 
and  stubborn  nations,  and  the  commanders  had  made  it  a 
personal  quarrel.  The  fi^ht  began  about  two  in  the  morn- 
ing and  lasted  till  seven  m  the  evening.  The  Garland  and 
BOnadventure  were  taken  by  the  DutclT,  who  also  sunk 
three  English  fHgates  and  burnt  one.  Blake,  whose  re- 
maining ships  were  much  disabled,  retired  into  the 
Thames.  The  Dutch  had  one  ship  blown  up,  and  the 
flag-ships  of  TTromp  and  Ruyter  were  rendered  unfit  for 
service  till  they  had  been  repaired.  After  this  success 
Tromp  sailed  up  the  Channel  with  a  broom  at  his  mast- 
head. 

Monk  and  Deanes  were  joined  in  commission  with  Blake. 
They  sailed  from  Queensborough  with  sixty  men-of-war  in 
February,  1653,  and  were  joined  by  twenty  from  Ports- 
mouth. On  the  18th  they  discovered  Tromp  m  the  English 
Channel,  who,  with  a  fleet  of  seventy  men-of-war,  was 
affording  convoy  to  three  hundred  merchantmen.  Blake 
outsailed  his  comrades,  and,  attacking  his  old  enemy,  was 
on  the  point  of  being  roughly  handled  by  a  superior  force, 
when  Lawson  came  up  and  relieved  him.  A  running  fight 
was  kept  up  from  off  Portland  to  the  sands  of  Calais. 
Tromp  anchored  his  convoy  there,  in  water  too  shallow  for 
the  English  men-of-war  to  venture  into,  and  the  merchant- 
ships  escaped  by  tiding  it  home.  The  Dutch  lost  more  ships 
than  the  English,  but  the  loss  of  men  on  both  sides  was 
about  equal. 

The  States  exerted  themselves  to  repair  their  ships,  and 
Tromp  was  again  appointed  to  the  command,  which  he 
accepted  with  reluctance,  not  being  satisfied  with  the 
manner  in  which  the  fleet  was  fitted  out.  In  the  begin- 
ning of  June  the  English  fleet  was  off  the  Dutch  coast.  An 
engagement  took  place  on  the  3rd,  at  which  Blake  was  not 
present,  and  Deane  fell.  On  the  4th  Blake  came  up,  and 
the  action  was  renewed,  but  no  decided  advantas^e  was 
obtained  on  either  side.  Blake's  impaired  health  obliged 
him  to  quit  the  fleet,  and  in  Tromp's  last  battle  he  was 
opposed  by  Monk.  The  fleets  engaged  on  the  29th  of 
July.  Both  sides  claimed  the  victory:  if  anything  the 
English  had  the  advantage;  and  the  Dutch  suffered  an 
irreparable  loss  in  the  person  of  Tromp.  He  was  entombed 
with  great  pomp  and  solemnity  at  Delft. 

Tromp  was  a  thorough  seaman ;  he  had  learned  his  pro- 
fession m  the  obscure  school  of  adversity.  As  a  wairior  it 
is  sufficient  praise  for  him  to  sav  that  the  stni^le  between 
him  and  his  kindred  spirit  Blake  was,  in  so  far  as  they 
were  personally  concerned,  a  drawn  battle.  He  was  homely 
in  his  manners,  and  declined  every  offer  to  raise  him  into 
ihe  ranks  of  the  nobility.  He  had  a  large  fund  of  personal 
benevolence ;  was  proud  of  no  title  so  much  as  that  of 
rjrandfather  of  the  sailors.  He  had  three  sons^Marten  Har- 
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pertzoon,  Comelis  (the  subject  of  the  following  memoir), 
und  Adrien ;  and  a  daughter,  bom  soon  after  his  ^reat  vic- 
tory in  1639,  and  baptized  in  honour  of  it  by  the  inter- 
minable name   of  Anna-Maria-Victoria-Harpenas-Trom 
pensis-Dunensis. 

TROMP,  CORNELIS  VAN,  second  son  of  the  great 
admiral  Marten  Harpertzoon  Tromp,  was  bom  at  Rotter- 
dam on  the  9th  of  September,  1629.  He  was  educated  for 
the  hereditaiy  profession  of  his  family ;  and  at  the  early 
age  of  twenty-one  commanded  a  ship  ii^  the  squadron 
dispatched,  under  Dewildt,  in  1650,  against  the  emperor  of 
Marocco. 

In  1652  and  1653  he  served  in  Van  Galen's  fleet  in  the 
Mediterranean,  and  distinguished  himself  in  various  en- 
gagements. After  the  action  with  the  English  fleet  off 
Livomo,  on  the  13th  March,  1653,  in  which  Van  Galen 
fell,  Comelis  Tromp  was  promoted  to  the  rank  of  rear- 
admiral  by  the  admiralty  of  Amsterdam.  He  took  part  in 
the  short  sea-campaign  of  1656 ;  but  after  its  termination 
he  retired  from  the  service,  and  continued  to  lead  a  private 
life  till  1662. 

In  that  year  he  was  sent  with  ten  ships  to  the  Mediter- 
ranean to  give  convoy  to  a  merohant  fleet.  While  there 
he  inflicted  a  severe  punishment  upon  the  Algerine 
cmisers.  From  the  Mediterranean  he  was  ordered  by  the 
States,  who  were  doubtful  of  the  permanence  of  the  peace 
with  England,  and  apprehensive  for  the  safety  of  their 
merchant  vessels,  on  account  of  the  unceremonious  manner 
in  which  the  English  were  apt  to  commence  a  war  by  cap- 
turing them  wiuiout  any  previous  declaration,  to  supply 
convoy  to  a  rich  fleet  expected  from  India.  Tromp  met 
with  the  merchantmen  at  sea,  and  succeeded  in  bnnging 
them  all  safely  into  port. 

In  1665  the  war  actually  broke  out.  Tromp  with  his 
squadron  was  attached  to  the  fleet  commanded  by  Wasse- 
naer  Van  Opdam.  On  the  13th  of  July  they  encountered 
the  English  fleet  under  the  duke  of  York.  The  Dutch 
were  beat,  but  Tromp  distinguished  himself  by  the  skill 
and  courage  with  which  he  fought  his  ship,  which  sufi'ered 
severely  in  the  action.  The  shattered  remains  of  the 
Dutch  fleet  sought  refuge  in  the  Texel.  The  States  by 
gigantic  efforts  soon  restored  it  to  a  condition  to  take  the 
sea  again.  Ruyter  was  absent  on  an  expedition  to  the 
coast  of  Guinea,  and  Tromp  was  the  only  omer  commander 
of  sufficient  eminence  to  be  trusted  witn  the  charge.  But 
the  party  of  the  Van  Witts,  at  that  time  in  the  ascendfuit, 
were  jealous  of  Tromp,* who  had  inherited  his  father's 
attachment  to  the  house  of  Orange.  He  was  ultimately 
named  to  the  command,  but  Van  Witt,  Huvgens,  and 
Boreel  were  appointed  commissioners  to  watcn  and  con- 
trol him.  Tromp  had  gone  on  board  his  vessel  when 
Ruyter  returned  and  wfis  appointed  to  supersede  him. 
Tromp  naturaUy  refused  under  such  circumstances  to  serve 
in  the  fleet. 

In  1666  he  accepted  the  command  of  the  HoUandia  of 
82  guns,  and  joined  the  fleet  with  which  Ruyter  engaged 
the  English  fleet  under  Albemarle,  on  the  11th  of  June. 
After  a  severe  contest,  resumed  on  four  successive  days, 
victory  declared  for  the  Dutch.  Another  engagement  took 
place  on  the  4th  of  August,  and  was  renew^  on  the  5th. 
Tromp  had  the  advantage  over  the  vice-admiral  Smith 
who  was  opposed  to  him ;  but  Ruyter  was  worsted  and 
only  able  by  the  most  daring  and  skilful  manoeuvres  to 
bring  off  his  shattered  ships.  Ruyter  attributed  his  defeat 
to  'nomp,  who  had  affected  to  act  an  independent  part 
and  neglected  to  support  him,  and  complained  of  his  mis- 
conduct. Tromp  recriminated,  but  tne  States,  by  the 
advice  of  Van  Witt,  deprived  him  of  his  commission, 
forbade  him  to  hold  any  communication  with  the  fleet,  and 
placed  him  under  provisory  arrest  at  the  Hague.  He  was 
soon  after  allowed  to  retire  to  a  country-house  he  had  built 
at  Gravensand  and  called  Trompenburg.  It  was  a  man- 
sion ridiculous  enough^  so  constructed  as  to  resemble  a 
man-of-war. 

In  1672  he  is  accused  of  having  manifested  an  indecent 
triumph  on  hearing  of  the  murder  of  the  brothers .  Van 
Witt.  In  1673  his  commission  was  restored  to  him  by  the 
stadtholder,  afterwards  William  III.  A  formal  reconcilia- 
tion took  place  between  Tromp  and  Ruyter.  The  chief 
command  of  the  fleet  was  given  to  the  latter.  In  the 
engagements  of  the  7th  and  14th  of  June  with  the  allied 
fleets  of  France  and  England,  Tromp  displayed  the  most 
reckless  courage ;  but  on  both  occasions  ne  was  indebted 
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to  Ruyter  for  bringing  him  off  when  he  hid  engaged  him- 
self too  fur.  ,  ,      , 

A  descent  on  the  coaat  of  France  was  projected  by  the 
States,  and  Tromp  was  appointed  to  cbttv  it  into  execu- 
tion. He  sailed  on  this  expedition  from  the  Texel  on  the 
17th  of  May,  1674:  Uae  land  forces  were  commanded  by 
Count  Horn.  They  were  disembarked  at  Belle-Isle,  but 
returned  on  board  without  effecting  anything,  the  fortreas 
having  been  judged  impregnable.  They  were  afterward^ 
landed  atNoirmoutier,  wnere  they  merely  levied  some  con- 
tributions. Tromp  then  proceeded  to  Cadiz,  where  he  took 
charge  of  a  merchant  fleet,  and  convoyed  it  in  safety  to  the 
Texel.  ^     ^ 

In  1675  Tromp  visited  England,  and  was  created  a  baron 
by  Charles  H.  In  1676  he  was  despatched  with  a  fleet  to 
assist  the  king  of  Denmark  in  his  war  with  Sweden.  The 
king,  for  his  services,  conferred  upon  him  the  order  of  the 
Elephant,  and  the  rank  of  Count.  Count  van  Tromp,  on 
his  return  to  Holland,  was  appointed  lieutenant  admiral- 

feneral  of  the  United  Provinces,  a  post  left  vacant  by  the 
eath  of  Ruyter.  He  acconapanied  the  prince  of  Orange 
in  the  expedition  against  St.  Omer.  After  this  he  retired 
from  public  life,  and  continued  in  retirement  till  1691. 
He  was  induced  in  that  year  to  accept  the  command  of  a 
fleet  destined  to  act  against  France,  b.ut  died  at  Amster- 
dam on  the  2l8t  (some  say  the  29th)  of  May,  before  its 
equipments  were  completed-  H^  was  interred  at  Delft. 
£Qs  professional  eminence  was  beyond  question,  though  in 
that  point  of  view  he  was  scarcely  equal  to  his  father ; 
while  both  as  a  man  and  citisen  he  wa«  in  wpytU  far  infe- 
rior to  him. 

TR0MS(3E.    FTrondhiem.} 

TRONA,  the  African  name  for  native  sesquicarbonate 
of  soda.     [Sodium  J^ 

TRONCHIN,  THEODORE,  was  bom  at  Geneva  in 
1709.  His  father  was  of  noble  family,  but  was  ruined  in 
1721  by  some  flnancia}  speculations,  and  in  1727  was 
obligea  to  send  his  son  to  England,  where  he  was  placed 
under  the  care  of  his  relative  lord  Bolingbroke,  who  sent 
h^m  to  study  at  Cambridge.  Shortty  afterwards,  he  went  to 
Leyden  to  study  medicine  under  Boerhaave.  In  1731,  at 
the  conclusion  of  his  medical  studies,  he  settled  as  a  phy- 
sician at  Amsterdam,  where  he  was  appointed  inspector 
of  hospitals,  and  married  a  mmdr-niece  of  John  de  Witt. 
In  1750  he  returned  to  Geneva,  and  was  appointed 
honorary  Professor  of  Medicine.  In  this  office,  though  no 
duties  were  necessarily  connected  with  it,  he  delivered 
lectures,  which  were  very  numerously  attended.  But  he 
obtained  his  chief  renown  by  his  support  of  the  practice  of 
inoculation  for  the  small-pox,  the  propriety  of  which  was 
at  that  time  much  discussed.  He  became  the  most  cele- 
brated inoculator  of  his  day.  In  1756  he  was  called  to 
Paris  to  inoculate  the  children  of  the  duke  of  Orleans,  and 
in  1765  to  Italy  to  perform  the  same  operation  on  those  of 
the  duke  of  Parma,  who  conferred  patrician  rank  upon  him, 
and  made  him  his  flrst  physician.  In  the  same  year  the 
duke  of  Orleans  appointed  him  his  physician,  and  he  went 
to  reside  in  Paris,  where  he  soon  obtained  a  very  extensive 
practice.  He  was  a  man  of  cultivated  mind,  and  of  very 
pleasing  appearance  and  address,  qualities  which  probably, 
more  than  any  great  amoimt  of  medical  knowledge,  gaineid 
for  him  a  very  high  repute,  both  during  his.  lite  and  for 
some  years  after  his  death.  He  was  especially  celebrated 
for  his  success  in  the  medical  mana^m^nt  of  women  and 
children ;  and  his  practice,  as  far  as  it  is  recorded,  seems  to 
have  been  guided  by  good  judgment  and  common  sense. 
He  was,  moreover,  a  Idnd-hearted  and  charitable  man, 
devoting  two  hours  in  every  day  to  giving  advice  and 
money  to  the  poor.  He  was  a  member  ^  the  chief  learned 
societies  of  Kurope.    He  died  at  Paris  in  1781. 

The  only  published  works  which  Trohchin  haa  left  are 
two  theses—*  De  Nympha,*  Leyden,  173S,  4to.,  and  *  De 
Colieft  Pictonim,'  Geneva,  1757,  8vo. ;  some  observations 
on  Ophthalmia  and  Hernia,  in  the  5th  volume  of  the 
<  M^moires  de  l'Acad6mie  da  Chinirgte ;'  and  an  edition 
of  the  Works  of  Baillou. 

^Condorcet,  Eloge,  in  the  Hisioire  de  rAeofJUmie  des 
Sciences  de  Pan's^  1781.) 

TROND  (or  TRON),  SAINT,  is  an  inland  town  in 
the  province  of  Limburcr  in  the  kingdom"  of  Belgium,  in 
50°  50'  N.  lat.  and  5**  12'  E.  long.  It  is  situated  on  the 
Mesebeck,  on  the  high  road  from  Brussels  to  Liege,  where 
there    was    formeriy   a    celebrated   Benedictine  abbey, 


founded  in  the  seventh  ceptury.  It  was  onc^  a  place  of 
considerable  strength*  bnt  the  fortiflcations  were  razed  in 
1675.  The  population  is  something  above  8000;  the  in- 
habitants manufacture  ^  considerable  quantity  of  lace,  and 
there  is  an  important  manufacture  of  flrearma.  Near 
this  pla(se,  at  the  village  of  Neerwinder,  Marshal  Luxem- 
bourg  gained  a  victory  in  1693  over  King  William  III.  of 
England ;  and  in  March,  )7^«  there  was  a  sanguinary  battle 
between  the  French  under  General  Di^mourier,  and  the 
Austrian^)  commanded  by  the  JPrince  of  Sa^ o-Coburg,  in 
which  the  former  were  totally  defeated. 

(Hassel,  G^^ropAtV ;  Qannabich,  Geogriwhi^;  Stein, 
Sindbuch  der  Geograpkiet  edited  by  Horschetmann.) 

TRONQHIEM,  more  commonly  known  by  the  name  ox 
Drontheim^  but  in  the  country  itself  pronoiinoed  Trxmyem^ 
is  the  moat  northern  of  the  provinces  of  Norway,  extending 
from  63''  N.  lat.  to  71^  lO'  N.  lat.  It  lies  between  S""  and 
31°  £.  long.  Near  it^  sqnthem  boundary  it  extends  more 
than  200  miles  from  west  to  east,  but  between  65°  and  69° 
N.  lat.  its  width  hardly  ever  exceeds  60  miles.  North  of 
69°  however  it  grows  wider,  and  in  some  places  the  width 
amounts  to  150  milecf.  On  the  west  and  north  it  is  bounded 
by  the  sea,  on  the  east  are  Russia  and  Sweden,  and  on  the 
south  the  Norwegian  provinces  of  Christiania  and  Bergen. 
Its  area  is  stated  to  be  about  00,000  square  miles,  |0  that  it 
exceeds  a  little  that  of  England,  Wales  included. 

Trondhiem  comprehends  the  countries  situated  on  the 
northern  declivity  of  the  Norrska  Fiellen,  and  those  which 
lie  on  the  western  and  steeper  slope  of  the  Kiolen  Moun- 
tains :  the  greater  part  of  it  is  ^<^dingly  xnountainous, 
and  very  little  iit  for  agricultivral  purposes.  This  circum- 
stance, united  to  the  severity  of  tne  cliqu^te,  muftt  be  con- 
sidered as  the  cause  of  its  very  small  populfition.  A  few 
years  ago  the  whole  population  did  not  exceed  300,000 
mdiyiduaJs,  which  gives  only  5  personf  to  the  square 
mile.  Trondhiem  is  divided  into  three  section^  Proper 
Trondhiem,  Nordland,  and  Finmarken. 

Trondhiem  Proper  comprehends  the  conntries  enclos- 
ing  the  Bay  of  Trondhieni,  or  trondhiem  Fiord  Among 
the  numerous  inlets  by  which  the  rocky  coaat  of  this  coun- 
try is  indented  the  Trondheiims  Fiord  is  the  most  important. 
Its  entrauQe  irom  the  sea  is  near  63°  3Q'  N.  lat.,  and  it  runs 
about  60.  miles  inlaild,  measured  in  a  straight  line ;  but  as 
it  forms,  as  it  were,  the  section  of  a  circle,  its  whole 
length  measured  is  near  90  miles.  Xowards  its  eastern 
extremity  it  is  divided  into  thre^  anns  by  an  island 
(Ytteroe)  and  a  peninsula,  and  these  arms  are  caUed,  from 
south  to  north,  Verdals  Fiord,  Ytter5e  Fiord,  and  Beitstad 
Fiord.  Beitstad  Fiord  is  united  to  Trondbiems  Fiord  by  a 
narrow  channel  about  5  miles  in  length.  The  width  of 
Trondhiems  Fiord  varies  in  general  between  3  and  5  miles, 
exceedine  these  dimensions  only  where  short  arms  branch 
off  from  the  main  body  ctf  the  Hord. 

The  Couniry  Sot^h  of  Trondhinmjg  fiord  lies  on  the 
northern  declivity  of  the  Lang  Field  and  Dovre  Field, 
which  are  portions,  of  the  Norr^  FieUen.  [Norrska 
F1KI.1.BN.]  The  coast-line  extends  from  Cape  Stadtland, 
the  most  southern  extremity  of  the  province,  to  the 
entrance  of  TVondhiems  Fiord,  nearly  due  north-east.  It  is, 
more  than  any  other  part  of  the  Norwegian  coast,  inter- 
sected by  arma  of  the  sea,  which  do  not,  as  is  the  case 
farther  south,  run  in  straight  lin^s  from  the  sea  inland, 
but  extend  in  different  directions,  so  that  a  portion  of  the 
country  near  the  sea  is  converted  by  them  into  islands, 
whilst  the  remainder  forms  numerous  peninsulas.  The 
largest  oC  the  islands  thus  formed  are  towuds  the  north, 
nearly  oppoaite  Trondhiems  fiord,  and  are  called  Froyen, 
Hitteren;  and  Smolen.  Hitteren  is  nearly  30  miles  l<mg, 
and  on  an  average  10  wide.  These  ijdands  are  rocky  and 
high,  but  not  mountainous,  the  heights  on  them  rising 
onlv  to  the  elevation  of  hills.  "Their  soil  i^  indifferent 
and  agriculture  is  limited.  But  they  are  partly  covered 
with  woodfl^  in  which  deer  are  common.  The  islands 
which  lie  farther  south  and  nearer  th^  coast  are  in  general 
m^h  more  elevate4>  and  the  summit  of  that  of  Tusteren, 
south  of  Smolen,  probably  exceeds  40QQ  feet  above  the 
searlevel,  as  it  is  hardly  ever  free  fronp^  snow.  The  coast 
of  the  mainland  ia  high,  and  usually  rises  with  a  steep 
precipice  from  the  aea  to  an  elevation  of  a  few  hundred 
teet.  Cape  Stadtland  is  between  700  and  800  feet  high, 
and  its  southern  side  is  a  line  of  precipices.  The  peninsula 
which  lies  south  of  the  entrance  of  Trondhiems  Fiord  is 
nearly  as  elevated.    Along  the  whole  d^  the  outer  coast 
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no  tracts  bf  cultiyaWe  ground  of  ttriy  €ttenl  are  mfet  with, 
and  the  few  hamlets  which  occur  are  Inhabited  by  fisher- 
men. The  rocks  arc  mostly  bdre,  and  in  a  ffew  places  only 
are  there  small  woodd  of  stutited  trees,  or  rather  btisheti. 
A  small  number  df  sh^fep  and  goats  find  pBsiiit^  6n  them. 
The  fish  taken  along  this  coast  are  chiefly  lobsters,  codi 
ling,  and  herring,  arid  they  constitute  the  principal  aHiele 
of  foreign  trade  in  this  part  of  Norway.  The  flordd  them- 
selves penetrate  to  the  distance  of  50  miles  from  the  open 
sea.  THei^  ayerage  width  vaHes  between  1  and  2  miles, 
and  tliey  are  tery  deep,  but  much  fexposed  to  sodden 
gales  from  the  niountains,  which,  though  of  short  duration, 
are  extremely  rioleht.  Alotig  the  shores  df  these  inlets 
tracts  of  cultiTablfe  land  occur,  but  they  fere  df  moderate 
extent.  They  are  cultivated,  and  yield  most  kindil  of  ^tt, 
excet)t  wheati  and  several  kinds  of  vegetables.  The 
mountains  and  high  hills,  which  debarate  th^  fioMs  fl>om 
each  otiier,  descend  wiiH  a  gentle  decliyity,  whi6h  id 
piartly-  covered  with  ^oods  of  birch,  elm,  ^t,  and  pine, 
among  which  however  fbrest-trfees  are  not  eommbn^  and  is 
partly  used  as  pasture-ground. 

The  interior  of  the  country  is  occupied  b^  the  mountain 
region  of  the  NcfrrSka  Fiellen.  The  highest  part  of  it  lies 
along  the  southern  bbilndary-line  of  Troridhiem,  whete  thfe 
Snee-httten  (snow-hat)  rise^J  tb  7489  feet  Above  the  sea- 
level.  There  are  nixmerots  other  peaks  disper^^  bver  the 
country,  which  ire  always  covered  with  snow.  But  the 
base  on  which  thfey  stand  is  a  taountdn-plain,  whose  sur- 
face is  from  3000  to  4000  feet  above  the  sea.  Its  surface 
is  uneven,  partly  owing  td  the  humferous  pesllcs,  and  partly 
because  ther*  occur  many  flat  and  tdlerably  Wide  depres- 
sions :  this  table-land  is  unfit  for  agriculttire,  as  it  is  only 
partially  free  from  «now  during  two  or  three  hjortths  of  the 
year.  At  that  seasoti  iL  portion  of  it  is  used  as-pariture- 
ground.  In  some  parts  are  small  woods  of  stunted  birch 
and  willows,  but  in  general  it  is  destitute  of  wood.  The 
most  desolate  portion  of  this  table-land  extends  from  the 
east  of  the  Snee-hatten  nearly  due  north,  terminating  at 
the  entrance  of  Trorfdhiems  Fiord  with  the  lofty  promon- 
tory of  Walsetholm.  On  the  west  of  this  traet  the  fable- 
land  is  furrowed  by  a  few  vdleys  of  considerable  length, 
whose  width  however  never  exceeds  one  mile.  These  val- 
leys are  hi  their  lo^er  district*  from  2000  to  4000  ffeet 
below  the  adjacent  mountains.  They  have  the  Advantage 
of  a  ver^  hot  but  short  summer,  ted  the  peate^  part  of 
them  is  cultivated  with  much  e«cre,  afid  yif^daf  abundant 
crop/s  of  rye,  barley,  potatoes,  and  fla*.  The  produce  of 
these  valleys  supplies  that  portion  of  the  poptilatioh  which 
is  employed  in  fishing,  with  grain  and  other  jrrovirfoni ;  but 
it  is  not  StiMcient,  and  a  part  of  the  necesfiary  supply  is 
imported  from  other  countries.  The  larger  or  these  vrf- 
leys  are,  from  south  to  north*  Romsdalen,  which  is  famous 
for  its  Jifeture*;(ue  beauty,  Stkidaien,  and  Drivdalen.  As 
this  country  does  nbt  offe*  ariythlng.  to  the  foreign  riiarket, 
except  fish  and  riome  fimber,  it  has  duly  t^o  Mti]  towns, 
Christiansund  and  Molde.  Chrfefiithsutfa  lies  southf-west  Of 
the  elevated  island  of  Tusteren,  and  is  bhilf  oh  three  shWaJl 
islands,  enclosifig  a  narrow  arm  of  the  sea,  which  eon- 
stitutes  its  harbour.  It  eontairi«  about  8000^  inhaMtantrf. 
Molde,  itouth-south-west  of  Christiansund,  has  only  1500 
inhabitants.  The  iMiabifants  are  partly  engaged  in  ebiir- 
merce,  but  the  greater  number  fti  the  fehe^  of  the  Lofo- 
den,  to'  which  theise  to^ns  send  a  number  of  sttrttll  vessels. 
Their  conmiercial  relations  are  almrOsi  conclusively  with 
Spain,  to  which  country  the  |nroduce  of  the  fisheries  is 
sent. 

The  country  along  the  soirfherii  shores  of  TrortdhieniiiarFiord 
contains  a  ttmch  greater  portion  of  ttnkHe  fend,  bM  is 
more  extensively  cuWivaced  and  move  populous.  I!  is 
watered  by  four  riVers,  v^hich,  frort  west  to*  east,  a^e  called 
Oerkel,  €hiul,  NM,  and  Stoir-elf.  From  ftte  ^</t^  of  the 
fiord  to  the  DbvrefieJd  the  country  rises  in  rfii^e  terraces, 
whose  lines  of  separation  aire  marKed  by  the  Lake  SfelbSe, 
which  13  about  520  feet  above  the  sea,  and  the  todke  of 
fhe  river  Guul,  whei'e  it  mns  frbhi  ettst  t<>  We«:.  Each  of 
the  terroee^  Occtrjies  about  25  mSTes  in  Width*.  The  lowest 
terrace,  aJong  the  shores  of  the  fioififf,  isr  an  undulating 
plain  about  9  or  10  miles  fn  Widflfi,  which  is  however  in- 
tersecteci  with  a  Ifew  steep  i^ocks.  A  large  portidn  of  it  is 
cultWated,  though  the  soil'  is  not  fertile.  Neai'  tHie  Jalce 
of  SalboS,  and  in  general  aftout  10  miles  fronV  the  fiord,  the 
country  becomes  hilly,  and  the  soil  is  stony.  Only  a 
small  portion  of  it  is  und<er  cidtivatil6n,  and  the  remainder 


is  indifferent  pnture-ground.  The  second  terrdce  !l 
brokeh  in  all  its  extent,  nfrith  the  exception  of  the  river 
valleys,  which  are  from  1  to  3  miles  wide,  of  considerable 
fertility,  and  well  cultivated.  The  high  hills  and  moun- 
tains which  lie  between  the  valleys  are  almost  over- 
grown with  pine,  fir,  birch,  and  other  trees,  and  in  some 
Sarts  contain  excellent  pasture,  Whilst  at  others  it  is  in- 
Iffbrent.  The  third  terrace  rises  by  degrees  from  1500  to 
3000  feet,  and  partly  resembles  the  table-land  above  men- 
tioned, which  lies  farther  west,  but  its  surface  is  broken  by 
numerotis  rivers,  which  descend  from  the  Dovrefield, 
and  ill  some  df  the  narrow  valleys  along  their  banks 
cultivatidn  is  carried  on  to  some  extent,  whildt  the  ad- 
jacent mountain^  afford  good  pasture  for  several  months  of 
the  year.  There  are  about  twenty-three  individuals  to  each 
square  mile  of  this  region.  Its  commercial  produce  is 
exported  from  the  town  of  Troni^hibm.  Respecting  the 
roads  which  lead  from  this  couhtry  to  Christiania,  Horaas, 
arid  Sweden,  see  NdRRSJCii  Fiellbn,  vo).  xvi.,  p.  284. 

The  small  district  of  Ktiraas  lies  on  the  Dovrefield,  close 
to  the  boundary  of  Sweden,  and  comprehends  the  country 
in  which  the  Glommen-elf  originates.  It  is  much  elevated 
above  the  level  of  the  sea,  for  the  lake  Oresund,  which  may 
be  considered  as  the  source  of  the  Glommen-elf  [Norway, 
vol.  xvi.,  p.  325],  is  more  than  2400  feet,  and  the  town  ot 
Rorass  about  2200  feet  above  the  sea.  The  country 
surtbimding  it  is  unfit  for  agricultural  purposed,  on  ac- 
eount  of  the  cold  of  the  climate ;  the  frost  sometimes  even 
in  June  kills  the  animals  on  the  pastures.  In  this  tract 
three  cbpper-mines  are  worked  with  success.  The  Ore 
from  them  is  brought  to  the  town  of  Roraas,  where  the 
smehing-houses  are  built.  This  town  contains  a  popula- 
tion of  about  1500  individuals,  all  of  whom  are  employed 
hi  the  mines  or  smelting-houses.  The  copper  is  carried  to 
Trondhiem,  where  it  is  shipped.  In  the  most  elevated  part 
of  this  tract  are  a  few  fannlies  of  Laplanders,  who  live  on 
the  produce  of  their  herds  of  rein-deer. 

Country  North  of  the  Trondhiem  Fiord.-^An  immense 
mass  of  mgh  rocks  extencb  alon?  the  sea  from  the.  shores 
of  the  fiords  to  the  mouth  Of  the  Namsen-elf.  A  areat 
part  of  it  rises  above  the  line  of  trees,  and  it  is  considered 
by  Von  Buch  as  the  most  elevated  mountain  of  Scaodi-* 
navia  in  this  parallel ;  for  the  gres^t  ranse  which  divides.Nor- 
way  from  Sweden  is  here  interrupted  tnr  the  remarkable 
depression  which  is  noticed  in  Norbsxa.  Fisllxn,  v4>].  xvi., 
p.  284.  This  nlountain  mass,  called  Oiskavelen  Field,  is 
unfit  for  any  purpose.  East  of  it  is  a  wide  depression,  but 
little  elevated  above  the  level  of  the  sea,  which  extends  14 
miles  from  the  shores  of  Beitstad  Fiord  to  the  valley  of  the 
Namsen-elf.  It  is  called  Nummedalen,  and  a  part  of  it  is 
cultivated,  but  the  greater  portion  of  it  is  covered  with  a 
forest  of  fine  timber-trees.  The  same  description  applies 
to  the  Valley  of  the  Namsen-el^  which  is  contiguous  to 
Nummedalen  cm  the  north.  The  forei^s  covering  this 
country  are  the  mdst  northern  la^ge  forest  of  timber-t^es 
in  Norway,  and  from  Namscnfiord  all  the  countries  lying 
farther  north  are  iuppHed  with  logs  and.desJs.  All  the 
way  to  Vardoehuos,  and  even  to  Kola  in  Russia,  scarcely  a 
house  or  a  church  is  found  which  is  not  built  df  \q^  from 
Namsen.  The  Namsen-elf  is  the  largest  of  the  nvers  of 
Norway  which  drain  its  western  districts  and  fail  into  the 
North  Sea.  It  is  too  rapid  to  be  navigable  for  boats, 
but  tinrber  is  ftoated  down.  Along  the  whole  coast  of 
Trondhiem  Proper  the  rocks,  partly  above  and  partly 
beloW  water,  ai^  so  mnnerous,  that  the  navigation  of  this 
sea  is  extremely  dangerous.  In  some  parts  the  sea  is 
literally  dotted  with,  such  rocky  islets,  especially  to  the 
north  of  the  island  of  fVoyen,  Where  a  space  of  sea  exceed- 
ing 20O  square  miles  is  covered  with  thein,  and  in  the 
vicinity  of  the  three  hlands  of  Vigten. 

Nordland  comprehends  all  the  countries  lying  between 
the  parallel  of  the  iisland  of  Lekoe  and  the  Quaenanger 
Fiord.  The  southern  part  is  called  Helgefand,  the  central 
district  Sal^en,  and  the  northern  portion  Trotooe.  The 
irisnds  of  Lofoden  and  of  Setiyen  axe  also  included  >n  it. 

Heigeland  extends  fronf  the  jnondlel*  of  the  island  of  Lekoe 
to  Cape  Kunnen.  The  Kiolen  range  is  in  thsese  parts  not 
more  than  60  mite's'  distant  from  the  sea.  The  coast  here 
also  is  rocky,  but  of  mode^te  elevation,  much  lower  than 
fiuther  south  or  north.  It  has  tikewise  numerous  inlets, 
but  they  are  short,  oi^ly  a  few  exceeding  10  miles  in 
length.  Nuinerous  iriands,  islets,  and  rocks  Ime  the 
shores*    Some  of  the  islands  rise  to  a  great  elevation,  as 
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Torgehatten  (2000  feet),  Altten  (4200  feet),  Donnaoe 
(3200  feet),  and  Luroe  (2187  feet).  These  are  unfit  for 
agricultural  purposes,  and  only  inhabited  by  a  few  fisher- 
men. Other  islands  are  low,  and  have  some  farms  for 
breeding  cattle,  rather  than  for  cultivation.  Among  these 
is  Tiotoe,  which  is  mostly  under  cultivation,  and  on  which 
the  small  town  of  Alstahong  is  built.  The  interior  of 
Helgoland  is  filled  up  by  mountains  rising  from  1000  to 
1500  feet,  between  which  occur  numerous  narrow  valleys 
and  depressions,  which  in  general  are  weU  wooded,  though 
the  trees  rarely  attain  the  size  of  timber-trees.  There  is 
however  a  moaerate  portion  of  land  which  could  be  cul- 
tivated ;  but  in  this  tract  agriculture  is  neglected  because 
fisliing  is  much  more  advantageous.  In  the  valleys  of  the 
two  nvers  Vefsen  and  Ranen  however  rye,  barley,  and 
potatoes  are  cultivated  with  success.  The  ]^rincipal  branch 
of  fidiery  is  that  of  the  herring,  and  two-thirds  of  the  lar^e 
quantity  which  is  exported  from  Bergen  are  taken  on  this 
coast.  This  fishery  lasts  from  August  to  the  end  of  the 
year.  Near  tiie  ])olar  circle  and  north  of  the  valley  of 
Ranen  an  extensive  and  elevated  mountain-mass  lies 
across  the  country,  and  terminates  on  the  sea  with  Cape 
Kunnen,  which  constitutes  a  remarkable  feature  in  this 
part  of  Norway.  It  rises  from  the  edge  of  the  water  with 
perpendicular  precipices  to  more  than  1000  feet  above  the 
sea,  and  at  a  short  distance  from  the  sea  it  is  2000  feet 
high,  and  in  a  course  of  4  or  5  miles  it  attains  more  than 
4000  feet.  The  more  elevated  portion  is  always  covered 
with  snow  and  ice. 

Salten  comprehends  the  country  between  Cape  Kunnen 
and  Ofoden  Fiord  (68^  3ff).  The  Kiolen  range  here 
a]>proaches  nearer  to  the  sea,  being  hardly  in  any  part  40 
muesi  distant  from  the  shore.  At  the  same  time  it  rises 
in  elevation,  for  the  Sulitelma  is  6155,  and  Mount 
Ankenas  4880  feet  above  the  sea.  The  space  between 
the  Kiolen  and  the  sea  is  filled  up  by  peninsulas,  and  wide 
and  deep  inlets.  The  peninsulas  are  formed  l>y  hi^h  ridges 
of  rocks  rising  with  frightful  precipices  on  both  sides,  and 
terminating  at  the  top  with  a  sharp  ridge,  in  most  places 
scarcely  sufficient  to  afford  a  resting-place  for  a  bird. 
The  inlets  penetrate  so  far  into  the  land,  that  most  of 
them  wash  the  very  base  of  the  mountain-range.  Salten  is 
the  most  desolate  part  of  Norway.  The  steep  sides  of  the 
mountains  are  nearly  bare  of  vegetation.  The  small 
depressions  which  occur  here  and  mere  are  partly  filled 
with  swamps,  and  partly  overgrown  with  stunted  birch, 
pine,  and  nr.  Even  firewood  is  in  most  places  scarce. 
The  pastures  are  small  in  number  and  extent,  and  the 
cattle  of  very  diminutive  size,  the  cows  not  larger  than 
a  Newfoundland  dog,  and  the  sheep  resembling  large  cats. 
Cultivation  is  limited  to  a  low  tract  of  moderate  extent, 
which  occurs  near  the  sea  between  Saltens-flord  and 
Foldenfiord,  and  on  which  the  small  town  of  Bodoe  is 
built,  wl^ch  contains  about  300  inhabitants.  Only  barley 
and  potatoes  ar^  grown  here.  The  inhabitants  of  Salten 
are  few,  and  they  derive  their  subsistence .  almost  exclu- 
sively from  the  fishery  on  the  Lofoden  Islands. 

The  Jjofoden  Islands  lie  opposite  the  coast  of  Salten,  and 
are  divided  from  it  by  an  arm  of  the  sea  called  West 
Forden,  which  at  its  southern  extremity  is  nearly  a  hun- 
dred miles  wide,  but  narrows  in  advancing  northwatd, 
until,  at  its  most  northern  extremity  between  Uie  continent 
and  the  island  of  Hindoen,  it  terminates  in  a  sbrait  hardly 
two.  miles  across.  The  Lofoden  Islands  constitute  a  rocky 
chain,  which  near  the  continent  runs  nearly  due  west,  but 
farther  to  the  west  declines  to  the  south-west.  The  islands 
and  islets  of  which  this  chain  is  composed  are  separated  from 
one  another  by  narrow  straits,  through  which  the  sea  flows 
during  the  tides  with  a  rapidity  resembling  a  torrent.  In 
some  parts  it  forms  very  deep  and  extensive  eddies,  among 
which  the  whirlpool  called  the  MaUtrom^  and  which  is 
found  between  the  islands  of  Moskenasoe  and  Moskoe,  has 
obtained  celebrity,  as  it  is  impossible  to  navigate  it  during 
the  strength  of  the  tides,  and  it  has  caused  much  loss  of  Ufe. 
All  the  islands  are  rocky,  with  high  shores :  those  however 
which  lie  most  to  the  westward  rise  only  to  a  moderate 
elevation.  The  largest  of  them  are  Varoe,  Moskenasoe, 
Flagstadoe,  and  West  Wagbe.  East  Wagoe  rises  to  3000 
feet  above  the  snow-line,  and  Hindoe  to  3200  feet.  The 
mountains  however,  except  where  their  sides  are  too  steep, 
are  covered  for  a  few  months  of  the  year  with  a  vigorous 
growth  of  ffrass,  which  supplies  good  pasture  for  a  few 
cattle  and  sheep  of  diminutive  size.    In  winter  these  ani- 


mals live  mostly  on  the  heads  and  guts  of  fish,  and  on 
different  kinds  of  sea-plants.  On  West  Wagoe  a  few  small 
horses  are  kept.  The  population  of  this  group  is  stated 
not  to  exceed  8000  incuviduals ;  but  during  the  fishing 
season  these  islands  are  visited  by  between  3000  and  4000 
boats,  each  manned  by  four  to  five  persons,  aud  by  300 
yachts  from  Bergen,  Christiansund,  and  Molde.  Parti- 
culars respecting  tlus  important  fishery  are  given  under 
Berobn,  vol.  iv.,  p.  272  to  274. 

Tromsoe  extends  from  Ofoden  Fiord  to  Qnaenanger  Fiord 
(70®  N.  lat.).  Opposite  the  termination  of  the  Lofoden 
islands,  the  chain  of  the  Kiolen,  forming  the  watershed, 
recedes  farther  inland,  and  runs  nearly  east  In  these 
parts  this  chain  grows  much  lower,  and  it  does  not  appear 
that  any  portion  of  it  is  above  the  snow-line.  The  hignest 
mountains  are  some  distance  from  the  range  on  the  snores 
of  the  sea  and  of  the  fiords.  The  Faxfield  (near  es*"  N.  lat.) 
rises  to  4260  feet ;  and  the  mountains  enclosing  MaJanger, 
the  Storhom  near  Tromsoe,  and  the  ranges  on  Lyngenfiord, 
are  nearly  as  high.  The  last-mentioned  are  the  highest 
mountains  between  69''  and  72®  N.  lat.  Lai^^e  tracts  of 
them  are  always  covered  with  snow,  and  glaciers  descend 
down  on  their  sides.  The  deep  and  extensive  fiords  by 
which  thiB  country  is  indented  have  level  tracts  on  their 
shores,  which  are  of  some  extent  near  the  innermost  le- 
cesses  of  the  inlets ;  and  though  the  climate  is  very  severe, 
cultivation  is  carried  on  with  tolerable  success  on  these 
flats,  especially  in  Balsfiord,  Lyngenfiord,  and  ReLssfiord, 
where  considerable  quantities  of  barley  and  potatoes  are 
raised.  A  part  of  the  mountains  is  covered  with  woods, 
which  contain  a  few  timber-trees,  so  that  logs  and  deals 
are  exported.  The  pastures  are  much  more  extensive  and 
richer  than  in  Salten,  and  cattle  and  sheep  are  more 
numerous.  Near  69°  3(K,  the  town  of  Tromsoe  has  been 
built  on  an  island  situated  in  the  strait  between  the  con- 
tinent and  the  island  of  Hvaloe  (Whale  Island).  The 
island  on  which  the  town  stands  is  from  four  to  five  miles 
in  length,  and  rises  to  the  height  of  about  600  feet.  The 
town  contains  about  800  inhabitants:  it  has  some  good 
houses,  a  saw-mill,  and  wooden  quays  along  the  harTOur. 
It  is  a  thriving  place.  The  mean  annual  temperature  does 
not  exceed  32°. 

Opposite  Tromsoe  are  the  Senyen  Islands,  so  called  from 
the  largest  of  them.  Senyen  is  veiy  rocky,  but  not  high, 
except  towards  the  north-western  extremity.  Hvaloe  rises 
to  2000  feet,  and  Ringsvadsoe  is  too  high  to  be  inhabited. 
Tlie  other  islands  are  comparatively  small,  but  also  very 
high.  On  the  two  first-named  islands  are  extensive  pas- 
ture-grounds, and  a  few  spots  are  cultivated.  The  inhabi- 
tants nowever  derive  their  subsistence  almost  exclusively 
from  the  fisheiy.  Cod,  halibut,  and  smelts  axe  taken  in 
la]^e  quantities. 

Finmarken  comprehends  the  most  northern  portion  of 
Th>ndhiem,  extending  from  Quaenanger  fiord  to  the 
Tanarclf  and  Varanger  fiord.  Along  its  western  side, 
between  Quaenanger  fiord  and  Alten  fiord,  extends  a 
mountain-range,  which  terminates  near  the  sea  in  the 
isolated  Yekulsfield,  rising  3700  feet  above  the  sea,  the 
most  northern  glacier  (70°  N.  lat.).  The  country  east  of 
this  range  contains  a  more  elevated  and  a  lower  region, 
of  which  the  former  lies  to  the  north  and  the  second  to  the 
south.  The  boundary-line  between  them  runs  along  the 
Alten-«lf  from  Kautokeino  to  Maasi,  nearly  south  and 
north,  and  from  Maasi  to  the  innermost  comer  of  the 
Tana  fiord.  The  highest  mountains  of  the  elevated  r^on 
are  found  at  the  most  northern  extremities  of  the  long 
peninsulas  that  lie  between  the  gulfs  or  fiords  of  Alten, 
roTsanger,  Laxa,  and  Tana.  They  stand  mostly  isolated, 
and  are  divided  from  each  other  by  valleys,  which  are 
filled  up  by  an  alluvial  soil,  so  that  it  appears  the  moun- 
tains formerly  constituted  islands  and  the  valleys  straits. 
On  the  mainland  itself,  the  highest  portion  of  the  elevated 
region  lies  near  the  inner  extremities  of  the  inlets,  whence 
it  extends  on  the  whole  as  a  plain,  which  insensibly  grows 
lower  as  it  proceeds  southwani.  The  surface  of  the  plain 
is  only  interrupted  by  flat  and  wide  depressions  in  the 
form  of  valleys,  and  single  hills  rising  from  300  to  500 
feet  above  it.  On  the  north  the  plain  is  in  general  from 
2500  to  3000  feet  above  the  sea,  but  towards  the  south  and 
east  it  sinks  to  1500  feet.  No  trees  are  found  on  it  except 
birch  and  mountain-ash,  which  do  not  attain  their  full 
height.  This  plain  is  visited  in  summer  by  the  Laplanders, 
as  it  produces  excellent  pasture  for  their  rein-deer. 
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Permanent  settlements  are  only  found  in  the  recesses  of 
the  fiords.  On  the  other  fiords  the  scanty  population 
consists  of  persons  who  derive  their  subsistence  from  fish- 
ing ;  but  on  the  Alten-elf  there  is  a  considerable  number 
of  agriculturists,  who  cultivate  barley  and  potatoes,  this 
bein^  the  most  northern  point  of  tiie  globe  where  cultiva- 
tion IS  carried  on  with  success.  There  are  numerous  cattle, 
and  the  Finlanders,  called  Quans  in  this  part,  have  dairies. 
There  are  also  some  copper-mines,  which  are  worked  by  an 
English  company.  As  firewood  is  not  abundant,  the  ore 
is  shipped  to  Swansea  in  South  Wales,  and  there  smelted. 
Thus  the  shores  of  the  Altenfiord  are  more  populous  than 
anypart  of  Trondhiem  north  of  Cape  Kunnen. 

The  lower  region  is  in  general  a  plain,  which  in  its 
highest  point,  near  the  sources  of  the  Alten-elf,  is  about 
1200  feet  high,  but  gradually  decreases  in  height  as  it 
proceeds  north  and  north-east.  On  this  plain  a  few  isolated 
mountains  rise  to  a  height  of  between  3000  and  4000  feet. 
From  the  last  mountain  a  lower  chain  extends  between 
the  Laxafiord  and  Tanafiord,  which  terminates  north  of 
71"  N.  lat.  with  Cape  Nordkyn,  the  most  northern  pro- 
montory of  the  European  continent.  The  surface  of  the 
Elain  is  interspersed  with  innumerable  smaller  and  larger 
ikes,  and  is  mostly  covered  with  rein-deer  moss.  It  is 
therefore  used  by  the  Laplanders  as  winter  pasture.  The 
more  elevated  paxts  of  the  plain  are  overgrown  with  stunted 
birch.  On  this  plain  rises  the  Aiten-elf.  Between  Kauto- 
keino  and  Maasi  its  course  is  slow,  but  at  the  last-named 

Slace  it  enters  the  mountains,  where  it  dashes  over  perpen- 
icular  falls,  until  the  valley  through  which  it  runs  becomes 
a  mere  fissure  enclosed  by  precipitous  rocks.  No  person 
has  yet  followed  its  course  into  tne  straits,  through  which 
it  makes  its  way  at  the  cataract  of  Pursoronka,  about  15 
miles  above  Altengaard.  The  Tana-elf,  which  is  much 
larger,  running  about  150  miles,  is  less  rapid,  and  might  be 
navigated,  if  the  inhabitants  of  the  country  through  which 
it  flows  had  any  occasion  for  it.  An  immense  quantity  of 
salmon  is  annually  taken  in  this  river,  which  are  considered 
the  finest  in  all  Norway. 

Several  large  islands  lie  along  the  coast  of  Finmarken, 
west  of  the  Porsanger  fiord.  The  largest  of  them,  Seyland 
and  Soroe,  rise  to  a  great  elevation,  and  are  inhabited  by 
a  few  fishermen.  On  Qualoe  is  a  commercial  place, 
Hammerfest,  which  has  about  400  inhabitants.  The  har- 
bour, being  safe,  is  much  visited  by  foreign  vessels,  eK>e- 
cially  Russian  and  English.  In  1823  not  less  than  177 
vessels  entered  it.  The  Russian  vessels  from  Kola  and 
other  places  come  to  fish  or  to  bujr  fish,  and  bring  hemp, 
flax  and  tow,  sailcloth,  linen,  tar,  nails  and  ironmongery,  and 
sometimes  considerable  quantities  of  com.  Hammerfest 
is  also  the  station  for  many  vessels  which  are  emnloyed  in 
the  whale  fishery  about  Cherie  islands  and  aJon^  the 
southern  coast  of  Spitzbergen.  The  most  northern  island 
is  Ma^eroe,  a  bare  rock,  which  towards  the  north  termi- 
nates in  the  North  Cape,  a  huge  mass  of  rocks  rising  to 
1500  feet  above  the  sea.  At  the  eastern  extremity  of 
Finmarken  is  the  small  island  of  Waidoe,  on  which  is  the 
small  fortress  of  Wardoehuus,  with  about  100  inhabitants. 

Particulars  on  the  climate  of  Tirondhiem  are  found  in 
Norway,  vol.  xvi.,  pp.  325  and  326. 

(Von  Buch*s  Reisen  durch  Norwegen  und  Schweden; 
Everest's  Journey  through  Nortvay^  Lapland^  and  part  of 
Sweden;  Breton's  Scandinavian  ^etcnee;  Barrow's  Ex- 
cursions in  the  North  of  Europe  ;  Barrow's  Visit  to  Iceland 
by  uHiy  of  Tronyem  ;  Lain^s  Journal  qf  a  Residence  in 
Norway;  Linblom's  *Besuch  in  Romsdalen,'  inBerghaus's 
Almanack,  1841.) 

TRONDHIEM,  the  capital  of  the  province  of  the  same 
name,  is  built  on  the  southern  shore  of  Trondhiem  Fiord, 
at  the  mouth  of  the  Nid-elf,  which  river  nearly  encircles 
it.  It  has  regular  and  wide  streets,  with  water-oistems  at 
their  intersections.  The  houses  are  generally  of  two 
stories,  and  built  of  wood,  hardly  half  a  dozen  of  them 
beine  of  brick.  The  cathedral  is  a  Gothic  building,  a  part 
of  which  was  erected  as  far  back  as  1033.  In  the  fiord, 
and  at  a  distance  of  about  a  mile,  is  a  small  rocky  island, 
Munkholm,  on  which  a  fortress  is  built.  The  roadstead 
for  shipping  is  exposed  to  a  heavy  swell  firom  the  north  and 
north-west,  and  has  a  loose  ground  in  20  fathoms.  The  po- 
pulation consists  of  between  12,000  and  13,000  individuals. 
There  is  a  society  of  arts,  a  grammar-school,  an  establish- 
ment for  the  education  of  young  Laplanders,  and  some  ele- 
mentary schools.    There  are  auo  an  hoiq^tal  for  aged  and 


infuTu,  a  workhou^,  a  public  library,  and  a  museum.  Th^ 
commerce  h  conbideraok.  The  exports  consist  of  fish 
(dry  salmon,  ling,  cod,  and  herring),  fijsh-oil,  timber,  far, 
copper  brought  from  Itoraaa,  and  millstones.  The  town 
employs  about  60  ehim,  and  260  yachts,  or  coast ing^ 
fenidl  craft,  in  the  fi&herles  along  *the  northern  coast 
of  Norway,  and  about  50  vessel*  in"  conveying  wood  and 
timber  to  France*  A  few  cargoes  ^o  to  Ireland  and  Scot- 
land* Besides  theiie,  irj4  were  bound  outward  in  1B30, — 
namely*  56  to  Great  Britain,  28  to  the  Mediterranean,  28 
to  Spain,  17  to  Denmark,  12  to  Holland,  and  the  rest  to 
Hamburg,  Bremen,  and  some  parts  of  the  Baltic, 

^BajTOWH  Fini  to  Iceland  btf  the  Way  qf  Tnmyem  i 
Lamp's  Journal  of  a  Residence  in  Nortpay.} 

TROP.^O'LE^,  a  small  Buborder  of  plants  in  the  natu* 
ral  system  of  Lindley,  in  the  natural  order  Balsam inacea?, 
Jussieu  makes  it  a  distinct  order*  The  plants  belonging 
to  this  order  are  smooth,  tender,  and  herbaceoui^,  with  dil- 
fuse  or  twining  stems,  and  alternate,  petiolate.  peltate 
leaves;  the  flowers  are  irregular,  axillary,  and  solitaty; 
the  calyx  has  five  sepals,  the  upper  one  with  a  long  diij- 
linet  spur ;  the  petals  are  unequal  and  irregular,  the  two 
upper  are  sessile  and  remote,  arising  from  "the  throat  o*" 


TrDfvwliini  laAjiiii* 

U  lh»iipTL  alio M in  12  ivltal^  Ica^w;  2,  Fiowef  \*iili  c*lj'i,  %yat,  and  fM^T«  \ 

;j,  Aulher  :  4,  Tricuriulut  UmH  with  ila^lti  aenli :  B*  petal  reuuteiL 

the  calyx,  the  three  lower  stalked,  and  smaller,  sometimes 
abortive;  the  stamens,  eipht  in  number,  perigj^nous,  the 
filament*  distinct ;  the  anthetii  minute,  erect,  2-celled,  de- 
hiscing longitudinally ;  ovary  consisting  of  three  carpels ; 
style  one,  utigmas  three,  acute;  ovules  solitary,  pendu- 
lous ;  the  fruit  m  indehiscent,  separating  into  three  pieces 
which  surround  a  common  a\:is ;  the  seeds  are  larg'e, 
having  no  albumen,  and  filled  with  the  embryo>  tJie  coty- 
ledon* of  which  are  thick  and  consolidated  iogether  into  a 
flin^le  body ;  the  radicle  lies  within  the  projections  of  the 
coUledons. 

The  species  of  this  order  differ  from  Balssarainacete  in 
their  more  r^^dar  flowere,  and  in  the  juicy  fruit  not  having 
a  bony  lining  to  the  cells.  They  resemble  Ge^aniacea^  in 
the  possesiiion  of  a  spur.  The  genera  belonging  to  this 
suborder  areTrop»olum,  Magallana^and  Chymocarpus,  and 
all  of  them  natives  of  South  America. 
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The  properties  of  this  order  are  very  similar  to  those  of 
Onicifera,  although  there  is  little  structural  resemblance. 

[TROPiEOLUM.J 

TROPiE'OLUM  (from  Tp6taiop\  a  genus  of  plants,  the 
type  of  the  suborder  Tropseolese.  It  has  a  5-parted  calyx, 
the  upper  lobe  being  furnished  with  a  spur ;  5  petals,  un- 
equal, the  three  lower  ones  smallest  or  altogether  absent ; 
8  stamens,  free  from  the  base  ;  3  carpels,  somewhat  erose, 
kidney-shaped,  indehiscent,  IVirrowed,  roundish ;  the  seed 
Jar^e,  filling  the  cell.  The  species  of  this  genus,  which 
derives  its  name  from  the  petiole  being  inserted  into  the 
centre  of  the  leaf,  givitig  it  the  form  of  a  buckler,  are  all 
of  them  inhabitants  of  South  America.  De  Candolle 
enumerates  13  species,  Don  18,  and  two  others  have  been 
lately  added  to  their  number.   They  are  all  climbing;  plants. 

T.  minuSy  Small  Indian  Cress  or  Nasturtium,  has  pel- 
tate-nerved orbicular  leaves,  the  nerves  mucronate  at  the 
apex ;  the  petals  each  ending  in  a  bristle-like  point.  This 
plant  is  a  native  of  Peru.  It  is  one  of  the  species  of  the 
genus  that  was  earliest  brought  to  Europe,  and  was  culti- 
vated in  England  hy  Gerarde.  It  has  however  now  been 
nearly  supplanted  m  cultivation  by  the  next  species.  It 
has  deep  yellow  flowers  streaked  with  orange  and  red. 
The  whole  plant  possesses  an  acrid  flavour  and  odour 
which  are  peculiar  to  this  order  and  the  Cruciferse.  It  is 
on  this  account  that  all  the  species  of  Tropaeolum  have  ob- 
tained the  common  name  of  Nasturiiurriy  which  is  the  name 
of  a  jg^enus  of  plants  belonging  to  Cruciferae.  The  fruit 
of  this  plant  is  pickled,  and  eaten  in  the  same  way  as 
capers ;  the  flowers  and  leaves  may  also  be  eaten  as  a 
salad.  There  is  a  variety  in  the  gardens  with  double 
flowers. 

T,  majwj  Great  Indian  Cress  or  Nasturtium,  has  the 
leaves  peltate-nerved,  orbicular,  somewhat  5-lobed  ;  nerves 
not  mucronate ;  petalb  obtuse.  This  plant  is  also  a  native 
of  Peru.  It  was  introduced  into  England,  according  to 
Peter  Collinson,  says  Smith,  in  the  ^ear  1686.  It  has 
much  larger  flowers  than  the  preceding,  but  having  the 
same  colour  and  general  appearance.  The  fruit  of  this, 
when  green,  like  the  preceding  speeiet,  is  made  into  a 
pickle,  for  which  its  warm  biting  character  renders  it  very 
fit.  It  is  a  plant  that  easily  propagates  itself  by  its  own 
seeds,  and  is  at  this  time  almost  naturalized  in  many  of 
our  gardens.  Of  this  species,  like  the  last,  there  is  a 
beautiful  double  variety,  which  is  deservedly  a  great 
favourite  in  our  gardens  and  greenhouses.     There  is  a 


T,  azureum^  Purple  Indiail  Cress  or  Nastuitium,  hsui 
the  leaves  5-parted,  with  linear  uilequal  laciniae ;  e^ual, 
entire,  bilobea  petals  much  longer  than  the  calyx,  with  a 
spur  shorter  than  the  petals.  This  plant  was  oiscovered 
by  Mr.  Miett^  and  first  described  in  his*  Travels  in  Chili,' 
and  had  been  previously  seen  by  Mr.  Bridged  on  the  Ca- 
rvcam  de  Quillota,  4000  feet  above  the  surface  of  the  sea. 
"The  plant  was  not  however  seen  in  blotaom  in  this  country 
till  October,  1842,  ^hetl  i\$  siifceesrful  feultivator  obtained 
for  it  a  silver  tnedal  froiix  the  Horticultural  Society  of  Lon- 
don. In  the  figures  and  descriptions  of  this  nIaMt  published 
by  Dr.  Llndley  and  Sir  William  Hookef-  itt  the  pirts  of  the 
*  Botanical  Register'  and  *  Botanical  Magazine'  fbr  De- 
cember, 1842,  in  the  one  th^  bliknt  possesses  entire  petals, 
whilst  in  the  other  it  is  made  td  pdssett  serrated  petals. 
Dr.  Lindley  observes  with  regard  to  this  interesting  plant, 
that  *  A  few  years  since  a  blue  nasturtium  was  placed  in 
the  same  class  as  a  hippogriff  or  a  unicorn,  for  men's 
minds  were  warped  by  theoti^  of  cyanic  and  xanthic 
series  in  flowers,  which  it  wa«  said  could  not  interfere  with 
each  other.  It  was  asserted  thM  ih  thbse  cases  where  a 
pure  yellow  is  ofbservable  in  a  particuilar  genus,  no  blue 
could  possibly  bfc  plwiufeed ;  ilnd  that,  on  the  contrary, 
where  a  bliie  coloKir  exists  in  a  geriu^  yello#  was  expelled. 
It  is  true  that  the  hyacinth  khd  afconite  Aeemed  to  offer 
some  difficulty  in  the  ^ay  of  these  propositions,  but  it  was 
alleged  that  the  so^allea  yellow  tf  the  hyacinth  was  a  bad 

Seen,  and  that  the  blue  df  the  acotiite  vml  really  violet, 
owever,  here  is  a  gentiS  ih  tfhich  all  thfe  species  previ- 
ously discovered  were  either  tellow  or  some  colour  in 
which  yellow  ocrcurs  m  manifert  combination;  but  the 
T.  azureum  has  ho  yellow  at  all,  its  blue  being  a^  perfect 
as  that  of  the  Siberian  larksptir.'  From  this  we  may  anti- 
cipate that  other  blue  flowers  will  be  fbttnd  amongst  the 
red  and  yellow  series,  and  that  reds  or  yellows  may  be 
found  amongst  the  bhies. 

Most  of  the  other  species  of  Tropaeolum  hitVe  dbtained 
a  place  in  our  collections,  on  account  of  their  handsome 
and  variously  coloured  flowers.  The  greenhouse  species 
will  thrive  in  a  light  rich  so/il.  For  the  T,  eizureuth  a 
mixture  of  sandy  loath  ^ith  leaf^mould  ftnd  flbry  peat,  not 
sifted,  is  best.  It  will  bear  the  open  air  in  summer. 
When  exposed  to  the  open  air,  many  of  the  species  are 
antttal,  which  would,  if  protected,  be  peremual.  They 
may  be  either  propagated  bt  seeds  ot  cuttings.    They  are 

^.  ^  all  clirtbing  plants  when  placed  near  anything  to  support 

species  between  this  and  the  last,  known  in  gardens  as    thefti  ?   if  this  is  not  done,  they  become  prostrate,     when 


t,  hybridum.  It  was  first  observed  in  the  garden  at 
Stockholm,  and  described  by  Linnaeus.  Its  flowers  are 
yellow,  but  never  mature  their  seeds,  consequently  it  is 
only  propagated  by  cuttings. 

T,  aduncum.  Hooked  Indian  Cress  or  Nasturtium,  has 
peltate-nerved  leaves  somewhat  kidney-shaped,  wiUi  from 
5  to  7  lobes,  which  are  mucronate  ;  the  two  upper  petals 
lobed,  mucronate,  the  three  lower  ones  smaller,  fringed ; 
the  spur  hooked,  and  about  the  length  of  the  upper  petals. 
It  is  a  native  of  both  Mexico  and  Peru.  It  is  a  very  tender 
plant,  rec[uiring  greenhouse  cultivation  in  this  country. 

T.  tricolorum,  the  Tricolor  Indian  Cress  or  Nastur- 
tium,'haB  a  tuberous  root ;  a  slender,  climbing,  branched 
stem ;  leaves  peltately  divided  with  6  or  7  obovate  entire 
and  cuspidate  segments;  cirrhose  petioles,  unguicuiate 
petals,  a  little  longer  than  the  rather  closed,  obtuse,  quite 
entire,  permanent  calyx.  This  plant  is  a  native  of  Chili  at 
Coquimbo.  It  has  a  calyx  of  an  orange-searlet  colour, 
and  tipped  vrith  black,  whilst  the  petals  are  yellow.  It  is 
the  roost  showy  and  handsome  of  the  species.  The  T. 
tubero9um,  like  this  «pecies,  has  tuberom  roots  v^hich  are 
eaten  when  boiled.    It  is  a  native  of  Peru. 

T,  jmitaphiflhtmi  the  Five-leaved  Ind)n»  Cress  dt  Nas- 
turtium, has  » leaflets  which  are  ovate  or  ovato-lanceolate, 
entire  and  stalked ;  only  a  petals,  which  are  ftesiile,  acute, 
qmte  entire.  Shorter  than  the  ealyx.  This  plant  has  tube- 
rous roots,  yelhiw  petals,  and  a  wreenteh  yellow  caly«*  It 
IS  a  native  of  Buenos  Ayres,  Monte  Video,  and  BtwAl  m 
the  province  of  Cispla^ine.  This  plant  vTas  taiown  ih 
Europe  for  a  long  time  only  by  Lamarck's  descrh^lion.  It 
has  however  been  lately  euHivsted  in  Ore«t  BritiAi,  and 
an  examination  of  the  jriaiit  Yam  inddoed  D.  Don  to  «Oi«ti- 
tote  it  a  new  gems.  The  reasons  he  aasigAs  ftyr  this  are 
Its  fleshy  jmcy  fruit  and  its  valvate  aestivation,  in  both  of 
which  points  it  differs  from  the  genus  Xropmoha»«  ~ 
calls  it  ChyrmcarptM  pen$tiphylkm^ 


^i^own  in  potA,  they  may  be  allowed  to  droop  over  their 
sides,  a  mode  of  growth  v?hi^  seems  to  suit  many  of  them 
verywell. 

TROPiKUM,  Mr.  Sowerby's  riWne  for  a  gefras  tit  Amirto- 
rtites  [CoRNU  Ammonis]  apparently  identieid  with  CHoce- 
ratiies,  and  ConsisHng  of  tho$e  species  which  haie  their 
whewrls  disconnected,  such  a^  CHoceruHiti  Dmallii,  FTur 

WLITKS.] 


tHOPHIS,  ^  sm-aH  g*mw  of  plants  of  the  natural  family 
of  Artocai'pesR,  so  narhed  from  tak^ij, « to  nourish,'  though 
the  species  are  ho!  very^remarkable  in  this  respect,  'fie 
^cies  are  found  both  m  the  fiast  and  West  Indies,  though 
it  is  sijipptjsed  by  sotaie  thait  these  may  b^  genericafiy  dis- 
tinct. Thei  flowers  are  dioeciouB ;  spike  lat,  ahrillary; 
male,  perigone  S-leaved,  spreading,  rtamens  faitt ;  female, 
perigone  3-leavedl;  ovmy  ovate,  one-celleif,  one-seeded; 
sti^a  bifid.  The  species  form  milky  treies  with  alfernate 
entire  leaves.  T.  araericaiia,  the  Ramoon-tree,  is  twenty 
feet  high,  and  A  native  (A  the  West  India  Ishmds,  v^hert5 
ttie  leaves  and  ti^\^  make  a  wholesome  fodder  for  cattfe 
He  I  rn  the  inland  woody  parte  of  Jamaica.  The  dhipes  are 
I  abou^  Qie  ske  of  ^rtrpc^  and  hvfti  ftj)l*tt*«  Iftyotar* 
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T.  aspera  b  a  native  of  and  common  in  all  parts  of  Iqdia, 
sometimes  shrubby,  but  it  also  grows  into  a  small  crooked 
tree.  Its  leaves  are  oblong,  unequally  serrate,  and  so  sca- 
brous, as  to  be  employed  by  the  natives  in  polishing  ivory. 
The  berries  are  greedily  eaten  by  birds.  T.  spinosa  is 
another  Indian  species,  less  common  :  thorny  i  leaves 
oblong  lanceolate,  towards  the  apex  grossly  serrate, 
smooth ;  female  pal}[x  twice  the  length  of  the  ovary,  and 
eaten  by  the  natives  in  their  curries. 

TROPHY  (rpoircnov,  tropaeum)  contains  the  same  root 
as  the  Greek  verb  rjoeireiv,  *  to  turn  or  to  put  to  flight,' 
and  was  therefore  originally  a  sini  or  memorial  ereeted 
on  the  spot  where  an  enemy  had  oeen  conquered  or  put 
to  flight.  The  custom  of  erectine  such  memorials  of 
victories  either  on  the  field  of  battle  or  in  the  capital 
of  the  conquering  nati^  has  been  more  or  less  common 
fo  all  nations  from  the  most  remote  to  the  most  modem 
times.  It  was  most  general  among  the  Greeks,  who  used 
to  erect  trophies  even  after  slight  advantages;  and  it 
sometimes  happened  that  both  the  belligerent  parties, 
owing  to  some  advantages  they  had  gained,  considered 
themselves  entitled  to  erect  trophies.  It  was  further  a 
practice  among  the  Greeks  seldom  to  erect  trophies  in  any 
other  place  than  the  field  of  battle,  and  that  immediately 
after  tne  victory  was  gained :  >vhen  i^n  enemy  had  been 
conquered  at  sea,  the  trophy  was  erected  on  the  point  of 
the  coast  nearest  to  the  place  where  the  victory  was  gained. 
A  trophy  in  Greece  after  a  victory  on  land  appears  to  have 
consisted  of  a  trunk  of  a  tree  fixed  on  some  eminence  and 
adorned  with  the  spoils  and  armour  of  the  vanquished.  An 
inscription  usually  recorded  the  names  of  the  conqueror  and 
the  conquered,  and  the  whole  trophy  was  dedicated  to  some 
divinity.  It  was  customary  not  to  make  trophies  of  very 
durable  materials,  in  order  not  to  perpetuate  the  disgrace  of 
a  defeated  enem;|^  or  to  keep  up  any  ill-feeling  for  too  long 
a  period.  But  tms  was  not  always  observed.  Alter  a  naval 
victory  the  trophy  was  usuailly  adorned  with  the  beaka  of 
the  captured  ships  of  the  enemy,  and  this  custom  wasadopted 
by  the  Romans  at  an  early  penoct.  The  Romana  down  to  the 
latter  period  of  the  republic  never  erected  any  trophies  pn 
the  field  of  battle  :  the  spoils  of  a  vanquished  enemy  were 
partly  distributed  among  the  soldiers,  partly  dedicated  in 
the  temples  of  the  ffods,  and  partly  applied  as  ornaments 
for  other  public  buudings  and  places.  When  however  the 
Romans  adopted  the  custom  of  raii^ing  trophies  on  the 
field  of  battle,  they  usually  consisted  of  more  solid  struc- 
tures than  the  Greek,  sueh  as  towers,  columns,  &c. 

{Dictionary  of  Greek  and  Roman  AnHquit.,  p.  1010,  &c.) 

TROPIC  SiRD,  Phditony  Linn.,  a  genus  of  palmipede 
birds,  placed  by  some  ornithologists  among  the  Fex.ica- 
?fiixs,  and  by  others  among  the  La&ida.  , 

Tlus  genus,  so  well  known  to  navigators  as  the  harbinger 
of  the  tropics,  is  distinguished  at  once  by  the  two  long 
slender  ta^-feathers,  which  have  obtained  for  the  species, 
of  which  two  only  are  recorded,  the  French  name  of  Paille- 
en-queue.  Their  length  of  win£  and  comparatively  feeble 
feet  proclaim  them  formed  for  mght,  and  they  are  accord- 
ingly swift  and  untired  on  the  wing,  disporting  in  the  air 
far  at  sea ;  and  when  on  land  (to  which  they  do  not  often 
retreat  for  any  length  of  time  together,  excepting  at  the 
period  of  nidification),  p^ching  on  rocks  and  trees.  They 
rarely  quit  the  torrid  zone  and  its  neighbourhood. 

M.  Lesson  remarks  that  the  two  species  form  a  weU^ 
defined  ajrtificial  and  purely  geographical  group.  Their 
habitual  domicile  in  the  tomd  zone  does  not  sepafatethem 
from  the  land;  and  they  can  reach,  as  they  do  nearly  every 
night,  the  isles  and  lofty  rocks  that  serve  them  as  a  place 
of  refuge.  Neveirtheleas  M.  Lesson  met  with  them  so 
oi!ten  in  sesrtracts  entirely  devoid  of  land,,  and  heard  them 
sooften  above  his  head  in  the  calms  and  fine  tropical  nights, 
that  he  thinks  they  should  be  considered  as  oceanic  birds. 

The  same  author  remada  that  sudden  squalls  or  burn- 
oa,nea>  so  frequent  in  the  equatorial  zone,  offen  sweep  these 
birds  beyond  their  natural  limits ;  and  he  thus  accounts 
Sbz  seeiog  them,  as  he  many  times  did,  in.  30''  S.  lai. 

The  common  tropic-bird.  Phaeton  i&thereus^  be  smt 
<  Bjemble  dtre  confine  dans  Toc^an  Atlantique  ei  s'arrfter 
dans  les  mers  de  I'Inde.'  The  other  species,  Phaeton  phos- 
nicuru&t  he  remarks,  aj^pears  to  belong  more  pi^^iicuIarly 
to  the  spreat  equinoctial  ocean.  Nevertheless,  he  addls 
that  both  species  exist  in.  nearlv  equal  numbers  at  the 
Isles  of  France  and  Bourbon.  He  describes  the  flight  of 
these  birds  as  calm,  ^uiet,  and  composed  of  firequent  strokes 


of  the  wing,  sometimes  interrupted  by  a  sort  of  falls  or 
sudden  movements. 

Mr.  Swainson,  speaking  of  the  Frigate  Pelicans  (Tachif- 
petes),  observes  that  their  history  no  less  than  their  whole 
structure  is  highly  interesting.  They  are,  he  remarks, 
truly  rapacious  oirds,  endowed  with  a  remarkably  piercing 
sight,  with  an  immense  expanse  and  power  of  wing,  and 
with  the  most  determined  audacity,  attacking  other  birds 
nearly  of  their  own  size,  and  forcing  them  to  disgorge  or 
relinquish  the  fish  they  may  have  caught.  *  We  know 
not,'  says  Mr.  Swainson, '  a  more  imposing  sigftt  than  half 
a  dozen  of  these  aerial  birds  soaring  in  mid-air,  and  sud- 
denly falling  down  into  the  sea  upon  a  shoal  of  fish  that 
have  approached  too  near  the  surface.  At  other  times, 
during  a  storm,  they  soar  to  such  a  height,  that,  notwith- 
standing their  size,  they  appear  but  as  specks  in  the  firma- 
ment :  all  their  powers  of  motion,  in  fact,  are  concentrated 
in  the  wings ;  for  the  feet  are  so  short  and  imbecile,  that 
when  upon  the  ground  they  may  be  approached  with 
perfect  ease.  These  birds,  although  common  in  the  tropi- 
cal seas,  are  not  found  beyond,  and  are  thought  to  belong 
to  but  one  species.    The  same  r^oos,  as  their  name  im- 

Slies,  are  inhabited  by  the  tropic-birds  (Phaeton),  whose 
ight,  although  inferior,  is  frequently  as  high  as  that  of 
the  Frigate-bird :  there  are  but  two  species,  iM)th  having 
two  of  the  tail-feathers  veiy  loz^.'  (Clamftcation  of 
Birds,) 

Mr.  Q.  R^  Gray  makes  the  Phdetoninee,  consisting  of  the 
genus  Pkaetom  only,  the  second  subfamily  of  his  Peleca- 
nidiBy  placing  it  between  the  Plotina  and  the  Phl€canin€B, 
{List  of  the  Genera  ef  Birds,  1841.) 
Phaeton,  Linn.  (2>pliirttf ^  Msehr ;  TropicoLiphus,  Leach.)  . 

Generic  Character. — ^BiQ  strong,  stout,  hard,  trenchant, 
compressed,  convex  above,  denulated  on  its  edges,  in- 
clined towaitis  the  end,  pointed ;  nostrils  linear,  covered  by 
a  naked  membrane ;  faee  feathered ;  feet  very  short ;  wings 
long ;  first  quill  the  longest ;  tail  short,  excepting  two  very 
long  slender  tail-feathers. 

M.  Lesson  observes  that  the  two  species  which  compose 
this  genus  are  destined  to  Hve  within  the  twenty-five  de- 
grees of  latitude  next  to  the  equator,  either  to  the  north  or 
south.  It  is  onl^,  indeed,  accidentally  that  they  are  seen 
beyond  the  tropics  of  Cancer  and  Capricorn,  and  conse- 
quently their  presence  has  always  been  considered  by  ma- 
nners as  indicating  that  their  ships  were  entering  the 
ec[uatorial  zone,  whence  the  name  ot  Phaeton,  son  of  Sol, 
given  to  these  birds  by  the  poetical  imagination  of  Linnaeus. 

The  same  zoologist,  who  had  good  opportunities  of  per- 
sonally observing  these  birds,  says  that  noUiing  can  be 
more  gracefhl  than  their  flight.  They  glide  along,  most 
frequently  without  any  motion  of  .the  wing,  on  &e  sus- 
taining air,  but  at  times  this  smooth  progression  is  inter- 
rupted by  sudden  jerks  (saccades).  When  they  perceive 
a  ship,  tney  never.fail  to  sail  round  it,  as  if  to  reconnoitre. 
They*  ordinarily  return  every  evening  to  the  land,  to  roost 
in  the  midst  of  the  rocks  where  they  place  their  nests. 
Their  food  appears  to  consist  entirely  of  fish.  The  long 
feathers  of  the  tail  are  employed  by  the  natives  of  the 
gceater  part  of  the  South  Sea  Islands  as  ornaments  of  dress. 

£xample.  Phaeton  mthereus,  Linn.,  *  The  Tiropic  Bird ' 
of  Cates^y,  SQoaae,  and  others.  The  IbUkowing  is  Catesby's 
description  :— 

*  This  bird  is  about  the  size  of  a  partridge,  and  has  very 
long  wings :  the  bill  is  red,  with  an  angle  under  the  lower 
mandible,  like  those  of  the  gull  kind,  of  which  it  is  a  spe- 
cies :  the  eyes  are  encompassed  with  black,  which  ends  in 
a  point  towards  the  bpiek  of  Uie  be^d :  three  or  four  of  the 
larges  ^ll-featheis  tpwaxda  their  enda  are  black  tipped 
with  white :  all  the  rest  of  the  bird  is  white,  exeept  the 
bac](,  which  is  variegated  with  curved  Unas  of  black :  the 
legs  and  feet  are  of  a  vermilion  sed :  the  toes  are  webbed : 
the  tail  consists  of  tWQ.  long  straight  narrow  feajkh«rs  almost 
of  9qua^  hl^^th  from  their  quills  to  theii:  points.' 

*  These  bird^' says  the  same  author^ 'ate  ncely  seen  but 
between  the  tropica*  at  the  remotest  dudtaaee  oom  land. 
Their  sfuae  s^eiva  to  imply  the  limilaof  their  abode;  and 
thoqgh  th|w  are  seldom  seeR  but  a  few  dsgrees  north  or 
south  of  eitaer  tropic,  yet  one  of  their  breeding-places  is 
aknost  nine  degrees  from  the  northern  tropic,  viz.  at  Ber- 
mudas ;  where*  from  the  hig^  rocks  that  environ  those 
islands,  I  have  shot  them  at  the  time  of  their  breeding : 
but  thoae  cli£^  being  inaccessible  prevented  my  seeing 
their  nests  and  «g^»    They  bseAd  also  in  gseal  numb«» 
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on  some  little  islands  at  the  east  end  of  Porto  Rico^  (JCa- 
rolina). 

Sir  Hans  Sloane,  in  his  '  Voyage  to  Jamaica,'  s&ys :  *  The 
5th  of  November  we  saw  the  "Tropic -bird,  or  Avt9  Tropi- 
corum^  flying  very  high  round  the  ship ;  they  are  very 
easily  known  by  two  long  feathers  in  their  tails ;  to  me  it 
seems  to  be  rather  of  the  gull  than  duck  kind.  They  are 
common  everywhere  between  the  tropics,  and  rarely  seen 
anywhere  else,  whence  they  have  their  name. 

*  They  a^  ordinarily  met  with  first  in  the  voyage  to  the 
West  Indies  three  hundred  leagues  oW  Dominica,  or  De- 
»ada,  towards  Spain  ;  though  in  the  third  voyage  we  made 
thither  we  met  vrith  one  in  the  midway  between  Spain  and 
the  Canaries,  which  every  one  wondered  to  see  so  near 
Spain.  (Oviedo.)  I  suppose  this  accident  might  have 
happened  when  the  sun  was  north  of  the  equinoctial  and 
towards  the  tropic  of  Cancer.' 

*  The  feathers  in  the  tail  are  made  use  of  as  ornamental 
by  the  savages  in  their  hair  and  nostrils.'  (Du  Tertre.) 

Browne  Qamaica)  states  that  this  species  lives,  like  the 
man-of-war  bird,  within  the  tropics,  and  resembles  it  very 
much  in  make,  flight,  and  manner  of  nourishment ;  but 
that  it  is  seldom  seen  so  near  the  shore.  It  breeds,  he  adds, 
on  the  most  desolate  rocks  and  lonely  islands,  and  is  often 
seen  at  very  considerable  distances  from  land. 

There  was  a  specimen  in  Tradescant's  museum. 


Phaeton  iStherctu. 

The  following  is  the  description  given  by  M.  Lesson  of 
the  other  species.  Phaeton  phomicurus : — 

Length  firom  the  extremity  of  the  bill  to  the  origin  of 
the  tail,  thirteen  inches,  six  lines ;  of  the  bill  from  the 
point  to  the  commissure,  three  inches,  eight  lines ;  breadth 
across  the  expanded  wings,  thirty-one  inches.  Length  of 
the  tail,  five  inches ;  of  one  lengthened  tail-feather  (brin) 
taken  at  the  extremity  of  the  tail,  seven  inches,  six  lines ; 
of  the  second  and  smaller  long  tail-feather  (brin)  taken 
from  its  origin,  six  inches.  Ten  tail-feathers,  without 
counting  the  long  one,  which,  at  its  origin,  is  enlarged  like 
the  other  feathers :  the  tail  forms  a  fan.  Feet,  taken  from 
the  leg  to  the  toes,  three  inches.  Legs  white,  with  a  light 
bluish  tint  in  some  nlaces ;  webs  partly  black,  that  between 
the  hind  toe  pale  flesh-colour  slightly  glazed  with  white. 
Bill  red,  denticulated ;  nostrils  near  uie  origin  of  the  bill, 
rather  large,  presenting  forwards  a  canal  which  scarcely 
extends  to  the  middle  of  its  length,  and  of  a  blackish  tint 
Plumage  satin-white :  in  front  of  the  eyes  a  large  brown 
spot.  The  anal  feathers  present  a  great  black  spot  in  their 
centre,  as  well  as  some  of  the  feathers  which  approach  the 
body.  The  long  tail-feathers  {brins)  are  red,  the  smallest 
being  of  the  deepest  hue.  The  shafts  of  the  greater  quill- 
feathers,  of  the  tail-feathers,  and  the  long  tail-feathers 
(brins)  are  black,  but  towards  the  extremity  they  are 
white.    {ManueL) 

TROPICS  (rpoTii,  a  turning),  the  circles  of  the  earth 
parallel  to  the  equator  which  pass  through  those  jdaces  to 


which  the  sun  is  vertical  at  the  solstices,  being  the 
extreme  boundaries  of  the  torrid  zone.  The  latitude  of 
any  spot  upon  either  tropic  is  therefore  the  same  as  the 
obliquity  of  the  ecliptic,  and  the  interval  between  the 
northern  and  southern  tropics  comprehends  every  part  of 
the  earth  at  which  the  sun  is  ever  vertical.  The  northern 
tropic  is  called  the  tropic  of  Cancer,  and  the  southern  that 
of  Capricorn,  since  the  sun,  when  vertical  at  places  in  the 
first,  is  at  the  commencement  of  the  astronomical  si^  of 
Cancer ;  and  when  vertical  at  places  in  the  second,  is  at  - 
the  commencement  of  Capricornus. 

TROPIDOGASTER,  the  name  given  by  MM.  Du- 
m^ril  and  Bibron  to  a  genus  of  Samians  {Eimotes\  be- 
longing to  the  Iguanian  lizards. 

Generic  Character, — Head  short,  triangular,  obtuse  in 
front.  Susocular  regions  covered  ^h  a  great  number  of  po- 
lygonal scales,  much  smaller  than  the  other  cephalic  scales, 
and  carinated,  like  them.  A  moderate  occipital  scutella- 
tion.  Nostrils  lateral,  tubular.  No  palatine  teeth.  Throat 
with  two  or  three  entire  transverse  folds.  One  or  two  lon- 
gitudinal folds  on  the  sides  of  the  neck,  lympanic  mem- 
brane a  little  sunk.  Anterior  border  of  the  ear  subdenticu- 
latcd.  Trunk  very  slightly  depressed ;  a  fold  of  the  skin 
along  each  flank.  Scales  of  the  back  small,  unicarinated, 
and  with  convex  edges ;  those  of  the  belly  with  three  can- 
nations.  A  small  dentilated  crest,  from  the  occiput  to  the 
end  of  the  tail,  which  is  long,  subcorneal,  very  slightly  de- 
pressed at  its  base,  and  surrounded  with  verticillations  of 
carinated  scales.  Toes  and  claws  slender.  No  femoral 
pores.    (Dum.  and  Bibr.) 

MM.  Dumeril  and  Bibron  observe  that  three  principal 
characters  establish  the  differences  between  this  genus  and 
Callisaura.  These  are — the  femoral  pores,  the  want  of  a 
longitudinal  fold  under  the  throat,  and  the  presence  of  a 
small  dentilated  crest  from  the  nape  to  the  caudal  extre- 
mity. Moreover,  the  susocular  regions  are  furnished 
with  a  great  number  of  scales,  one-half  smaller  than  the 
plates  of  the  other  parts  of  the  head,  the  small  scales  of 
the  upper  re^on  of  the  trunk  are  unicarinated,  those  of 
{he  lower  region  tricarinated,  and  the  border  of  the  ear  \& 
subdcnticulated ;  finally,  the  longitudinal  cutaneous  body- 
fold  from  the  axilla  to  the  groin  is  less  developed  than  m 
Callisaura,  For  the  rest,  Sie  genus  Tropidogaster  nearly 
resembles  Callisaura,  but  it  has  the  trunk  and  tail  rather 
less  depressed,  and  the  nostrils  more  distinctly  tubular. 
{ErpStologie,) 

Onl^  one  species  is  known,  Tropidogaster  Blainvillii, 
Locality  unknown. 

TROPIDOTiEPIS,  Cuvier's  name  for  a  genus  of  Sau- 
rians  resembling  the  Agama*  in  their  teeth  and  form,  but 
uniformly  covered  with  imbricated  and  carinated  scales. 
Their  series  ofpores  is  very  strongly  marked. 

Example,  Tropidolepis  undmata  {Agama  undulata, 
Daudin),  an  American  species,  remarkable  for  the  white 
cross  which  it  has  under  the  throat  on  a  dark-blue  ground. 
MM.  Dumeril  and  Bibron,  who  place  Lejndolepis,  Cuv. 
(Sceloporus,  Wiegm. ;  Tropidurus,  in  part  Wagl.),  among 
the  Iguanian  Lizards  or  Eunote  Saurians,  thus  charac- 
terize the  genus : — 

Head  short,  flat,  rounded  in  front.  A  great  occipital 
scale  ;  great  susocular  plates.  No  palatine  teeth.  Below 
the  neck  smooth;  on  each  side  a  kind  of  oblique  slit. 
Trunk  short,  depressed,  with  an  imbricated  scaling,  cari- 
nated on  the  bacK,  smooth  under  the  belly.  Neither  dor- 
sal nor  caudal  crest.  Tail  stout,  but  little  elongated,  de- 
pressed at  its  base,  afterwards  rounded.  Femoral  pores  ; 
no  anal  pores. 

MM.  Dumdril  and  Bibron  observe  that  this  genus,  which, 
when  Cuvier  wrote,  comprised  but  a  single  species,  Agama 
undulata,  Daud.,  now  comprehends  nine  others,  all  natives 
of  Mexico. 

TROPIDOLOPI'SMA,  a  name  ^iven  by  MM.  Dum^^ril 
and  Bibron  to  a  genus  of  Scincoidtan  Lizards,  belonging 
to  the  division  Saurophthalms.    [Scincoidians.] 

Generic  Character, — ^Nostrils  opening  in  the  middle  of 
the  nasal  plate;  no  supero-nasal  plate.  Palate  witliout 
teeth,  with  a  very  deep,^  triangular,  pointed  notch.  Scales 
carinated. 

Example,  TYovidolopisma  Dumerilii  (Scincus  aterrt- 
mus,  Peron;    Ttliqua  Kingii  and   Tiliqua  Napoleonis, 
Gray.    Four  varieties,  one  entirely  black*    (See  I>um.  and 
Bibr.,  Erpitologie,  vol.  v.) 
Locality. ^^e,y9  Holland* 
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XXI.,  p.  74.] 
Vigors 


TROPIDOTHORUS.    [Scincoidians,  vol 
TROPmORHYNCHUS,  the  name  given  by  Mr. 
and  Dr.  Horsfield  to  a  ^enus  of  Meliphagid^k. 

N.B.  The  following  is  Mr.  G.  R.  Gray's  arrangement  of 
the  MeliphagicUs : — 

Subfam.  1 .    Myzomelinae. 
Genera :  Mi/zomela,  v  ig.  and  Horsf. ;  Acanthorhynchus, 
Gould ;  Glyctphikiy  Sw. 

Subfam.  2.  Meliphaginse. 
Genera :  Meiiomis,  G.  R.  Gray ;  Prosthemadera,  G.  R. 
Gray ;  Ptilotis,  Sw. ;  Anthornis,  G.  R.  Gray ;  Philemoji, 
VieiU. ;  Phylhrnis,  Boie ;  Meliphaga,  Lewin ;  Anthochi^ra, 
Vig.  and  Horsf. ;  AcanihogenySy  &ould ;  Entomyza,  Sw. ; 
Tropidorhynchus^  Vig.  and  Horsf. 

Subfam.  3.    Melithreptinae. 
Genera :  Plectoramphus^ G.  R.  Gray;  Manorhina^  Vieill. ; 
Psophodesy  Vig.  and  Horsf. ;  Eidopaarus^  Sw. ;  Melithrep- 
tus^  Vieill. ;  Entomophila^  Gould. 

Mr.  G.  R.  Gray  makes  this  family  the  fourth  of  the 
Tenuirost7'eSy  and  places  it  between  Trochilid<e  and  Cer- 
thid€S. 

TROPIDOSAURA,  Boie's  name  for  a  genus  of  La- 
certian  Lizards^  oi  Autosaurs^  belonging  to  the  subfamily  of 
Ciulodont  Autosaurs  (Leiodactyls)  of  Dum^ril  and  Bibron 
{Algira^  Cuv. ;  Psammuros,  Wagl. ;  Psammurus^  Wiegm.). 
Generic  Character, — ^Tongue  not  sheathing  itself  at  the 
base,  moderately  long,  notched  at  its  free  extremity,  with 
squamiform,  imbricated  papillae.  Palate  toothed  or  not. 
Intermaxillary  teeth  simple,  conical.  Maxillary  teeth 
slightl]^  compressed ;  the  nrst  simple,  the  succeeding  ones 
tricuspidate.  Each  of  the  nostrils  opening  in  a  single 
plate,  the  naso-frenal,  situated  under  the  summit  of  the 
rostral  canthus.  Eyelids.  Membrane  of  the  tympanum 
distinct,  stretched  within  the  auricular  opening.  No  squa- 
mous collar  under  the  neck,  but  a  small  fold  of  the  skin 
before  each  shoulder.  Scaling  of  the  throat,  breast,  and 
belly  composed  of  small,  delicate,  smooth  laminae,  with  a 
round  or  sub-rounded  border,  and  imbricated  femoral 
pores.  Each  of  the  feet  with  live  slightly  compressed  toes. 
Tail  cvclotetrajfonal.    (Dum.  and  Bibr.) 

MM.  Dum^ril  and  Bibron  state  that  the  Tropidosaurte^ 
form  a  small  but  very  natural  genus,  easily  to  be  distin- 
guished from  the  others  which,  with  it,  compose  the  gi'oup 
of  C{Blodo7ii  Leiodactyh,  On  one  side,  the  Tropidoeaura, 
by  their  squamous  tongue,  their  femoral  pores,  and  the  en- 
tire absence  of  a  collar,  differ  from  the  Tachydromt\  whose 
tongue  has  chevron-shaped  folds,  which  have  only  inguinal 
pores,  and  a  collar  of  scales  in  front  of  the  breast.  On  the 
other  side,  this  same  absence  of  collar,  joined  to  the 
rounded  form  behind,  and  the  imbricated  condition  of 
their  vential  scales,  prevents  them  from  being  confounded 
with  the  numerous  genus  of  Lizards  properly  so  called,  in 
which  there  always  exists  across  the  lower  region  of  the 
neck  a  row  of  large  scales,  and,  on  the  belly,  quadrilateral 
plates  more  or  less  developed,  disposed  in  a  quincunx. 

MM.  Dum6ril  and  Bibron  remanc  that  the  Tropidoeauree 
lean  in  their  general  form  both  towards  the  lizards  and 
scinks :  like  the  last  they  Ihave  the  body  narrow  and 
rounded  in  appearance;  they  have  no  collar  under  the 
neck,  and  the  whole  scaling  of  their  lower  region  offers 
the  greatest  resemblance  to  that  of  fishes  of  the  carp  kind ; 
but  on  observing  their  head,  it  is  seen  to  be  protected  by 
sciuamous  pieces,  differing  but  little  in  number,  form,  and 
disposition  from  those  of  the  cephalic  shield  of  the  lizards 
properly  so  called,  many  of  which  the  Tropidoeaura  equally 
resemble  in  their  dorsal  scales. 

The  head  of  the  Tropidosaurs  has  the  form  of  a  four- 
faced  pyramid;  their  belly  is  flat,  their  back  slightly 
arched  across,  and  their  sides  or  flanks  are  perpendicular, 
slierhtly  arched  outwards.  Sometimes  the  limbs  are  de- 
veloped in  proportion  to  the  other  parts  of  the  body ; 
sometimes,  on  the  contrary,  they  are  extremely  short.  The 
tail  is  comparatively  much  less  extended  than  that  of  7b- 
chydromus.  On  the  anterior  extremities  the  first  finger  or 
the  thumb  is  very  small ;  the  second  is  once,  and  the  third 
and  fourth  are  twice  as  long  again ;  the  fifth  is  shorter 
than  the  second.  The  four  first  ^)sterior  toes  are  regularly 
graduated ;  and  the  last,  attached  very  backward  upon  the 
tarsus,  is  a  little  longer  than  the  second.  Tlie  tongue,  mo- 
dei*ately  elongated,  narrowed,  and  divided  into  two  flat- 
tened points  at  its  free  extremity,  presents  behind  two 
other  points  separated  so  as  to  form  a  V,  between  which 
the  glottis  is  situated :  its  surface  is  furnished  with  squami- 
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form  papillae,  except  on  its  edges  and  the  posterior  pait, 
where  may  be  seen  titujsverse  slightly  angular  folds. 

The  palate  is,  in  general,  armed  with  some  small  teeth 
to  the  nght  and  left  of  its  notch.  There  are  ten  conical, 
simple  intermaxillary  teeth:  twenty-five  upper,  and  an 
equal  number  of  lower  maxillary  teeth  on  each  side.  The 
maxillary  teeth  are  straight,  a  littl*  compressed,  with  an 
obtuse  summit,  and  divided  into  two  or  three  blunt  points. 
The  upper  eyebrow  is  very  short,  and  the  lower,  on  the 
contrary,  very  high ;  but  both  are  paved,  as  it  were,  with 
small,  angular,  thick,  and  flat  scales. 

The  plates  that  cover  the  upper  part  of  the  head  are  the 
same  in  number,  and  disposed  in  the  same  manner  as  in 
Tachydromus.  Sometimes  the  naso-frenal  plate  is  simple, 
sometimes  it  is  divided  in  its  middle  in  the  longitudinal  di- 
rection of  the  head :  there  is  always  a  first  and  second 
post-naso-frenal.  One  of  the  upper  labial  plates,  that 
which  is  placed  immediately  below  the  eye,  is  a  little  ex- 
tended in  length,  and  ascendfs  to  the  orbital  border.  Some 
quadrilateral  plates  are  applied  against  the  upper  margin 
of  the  temple,  which  is  furnished  with  rhomboidal  or  hex- 
agonal inequilateral  carinated  scales,  which  are  sometimes 
intermingled  with  scales  of  different  sizes. 

The  skin  of  the  lower  part  of  the  neck  is  perfectly  tense, 
and  the  scales  which  cover  it  are  equal  and  very  regularly 
disposed,  but  there  is  a  small  cutaneous  fold  in  front  of 
each  shoulder. 

Rhooiboidal,  carinated,  imbricated  scales,  pointed  back- 
wards, and  very  large  when  compared  with  those  of  the 
ordinary  lizards,  cover  the  whole  of  the  upper  pai-t  of  the 
body,  the  limbs,  and  the  tail.  They  compose  an  upper 
scaling  entirely  resembling  that  of  the  tropidolepids  and 
the  proctotretes  [Tropidurus],  genera  of  the  nunily  of 
Iguanians,  a  scaling  which  is  equalTv  shown  in  some  species 
of  lizards  properly  so  called,  as  weft  as  in  the  genus  Psam- 
modromus. 

The  Tropidosaurm  are  remarkable  as  being  nearly  the 
only  Lacertians  whose  lower  parts,  that  is  to  say,  the  throat, 
the  neck,  the  breast,  the  belly,  and  the  under  part  of  the 
limbs,  are  protected  by  scales  absolutely  resemoling  those 
which  clothe  the  same  regions  in  the  greater  part  of  the 
species  of  Scincoidians.  Granules  extremely  close-set 
cover  the  posterior  surface  of  the  thighs,  along  the  under 
part  of  which  is  a  series  of  pores.  The  subdigital  scutella- 
tions  are  smooth,  sometimes  rather  thick;  they  form  9 
single  row,  and  are  disposed  like  the  tiles  on  a  roof.  Tho 
claws  are  moderately  long,  compressed,  arched,  and 
pointed.    (Erpitologie,) 

Four  species  are  recorded,  all  inhabitants  of  the  Old 
World : — Tropidosauraalgiray  Fitz.  (Mediterranean  coasts 
of  Africa) ;  Tropidomura  capensis,  Dum.  and  Bibr.  (Cape 
of  Good  Hope) ;  Tropidosaura  montana,  Boie  (Java) ;  and 
Tropidosaura  Dumfyrilii^  Smith  (South  Africa). 

TROProU'RUS,  Wiegmann's  name  for  a  genus  of 
Saurians,  placed  by  Mr.  swainson  under  the  AsamidcB^  by 
Mr.  J.  E.  Gray  under  the  Iguanida,  and  by  MM.  Dum6n] 
and  Bibron,  wno  have  changed  the  name,  unnecessarily.  a« 
Mr.  Swainson  thinjcs,  to  Proctrotreitu,  under  the  Iguanian 
lizards,  or  Eunote  Saurians.  "^ 

Generic  Character. — Head  subpyramido-quadrangular, 
more  or  less  depressed.  Cephalic  plates  moderate,  poly- 
gonal ;  occipital,  in  general,  not  veiy  distinct.  Palatine 
teeth.  Neck  plaited  at  the  sides  or  entirely  level.  Tym- 
panic membrane  a  little  sunk.  Body  rounded  or  slightly 
depressed,  covered  with  imbricated  scales,  the  upper  ones 
carinated,  the  lower  smooth.  Neither  caudal  nor  dorsal 
crest.  Toes  simple.  Tail  long  and  conical,  or  moderate 
and  slightly  depressed.  No  femoral  pores.  Anal  pores  in 
the  mues.    (Dum.  and  Bibr.) 

MM.  Dum6ril  and  Bibron  state  that  the  principal 
characters  which  distinguish  this  genus  from  Holotrojpis 
(Dum.  and  Bibr, ;  lyopidurue,  Fltz.  in  part,  LeiocephaUiSs 
Gray),  which  immediately  precedes  it  in  their  arrangement 
reside  in  the  entire  absence  of  a  crest  on  the  upper  part 
of  the  body,  in  the  non-compression  of  the  tail,  and  in  the 
existence  of  pores  (in  the  males)  on  the  free  border  of  the 
kind  of  lip  wnich  closes  the  cloaca.  The  species  of  the 
genus  under  consideration  have  not,  they  observe,  like 
the  Holotropids,  before  each  shoulder  a  sort  of  oblique 
incision  produced  by  the  fold  which  the  skin  produces  at 
this  part.  The  neck  is  entirely  rounded  and  level  or 
smooth,  or  at  most  offers  some  irregular  plication  on  its 
sides.    All  have  the  palate  furnished  with  teeth.    The 
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jaw-teeth  are  short,  equal,  compressed  and  trilobated  for 
the  most  part,  only  the  ten  or  twelve  first  being  rounded 
and  pointed.  All  equally  want  femoral  pores.  The  size 
of  the  scales  varies  according  to  the  species,  but  in  all 
they  are  surmounted  with  a  carina,  terminating  most 
frequently  in  a  sharp  point. 

MM.  Dum^ril  and  Bibron  further  state  that  they  know 
none  which  have  the  scales  of  the  belly  oarinated.  In 
some  species  the  form  of  the  head  is  that  of  a  four-faced 
pyramid  a  little  elongated ;  in  others  it  is  a  Uttle  depressed 
and  its  horizontal  circumference  has  the  figure  of  a  triangle 
obtuse  in  front.  The  cephalic  plates  are  very  variable  in 
diameter  and  form ;  but  they  are  always  angular.  There 
is  generally,  on  each  susocular  region  a  curvilinear  row 
greater  than  the  other.  The  occipital  scale  is  so  small, 
that  sometimes  it  is  lost  in  the  midst  of  the  others.  The 
tympanic  membrane  is  slightly  sunk;  sometimes  the 
anterior  border  of  the  ear  is  strongly  dentUated,  sometimes 
only  slightly,  sometimes  not  at  all.  The  species  with  a 
slender  boay  have  it  rounded  and  carry  a  long  and  conical 
tail ;  those  whose  trunk  is  short  have  it  a  little  compressed, 
and  in  those  cases  the  tail  is  moderate  and  slightly  flattened 
at  the  base.  The  length  of  the  limbs  is  not  considerable,  the 
toes  are  simple. 

MM.  Dum6ril  and  Bibron  divide  their  genus  Proc- 
xoiretus  into  two  groups. 

1st.  The  Leioderes. 
'    Species  which  have  the  neck  smooth  or  level. 

Example,  Tropidurus  chilensis,  nitidus^  et  oltvacew 
(var.  B.)»  Wie^m.,  Less.,  et  Gam. 

Locality t  Chile. 

2nd.  The  Ptvgoderes. 

Species  with  the  neck  folded  on  each  side :  nine  in 
number,  and  all  from  Chile. 

£xamDle,  Proctatretm  cyanogaster,  Dum.  and  Bibr. 

N.B.  MM.  Dumdril  and  Bibron  remark  that  their  genus 
Proctotrelus  corresponds  to  the  division  Leiolt^mw  esta- 
blished by  Wiegmann  in  his  genus  Tropidunu. 

TROPPAU.  a  circle  in  the  margraviate  of  Moravia,  pro- 
perljr  Austrian  Silesia,  is  bounded  on  the  north  by  Prussism 
Silesia ;  on  the  south-east  and  south  bv  the  county  of 
Prerau ;  on  the  west  by  Olmiitz,  and  on  the  north-west  by 
the  Prussian  county  of  Glatz.  Its  area  is  1000  square  miles, 
and  the  population  230,000.  It  contains  several  lord- 
ships, and  those  parts  of  the  principalities  of  Lichtensteiu, 
lagersdorff,  and  X^eisse,  which  were  retained  by  Austria 
when  the  remainder  of  Silesia  was  ceded  to  Frederick  II. 
of  Prussia.  There  are  many  mountains  in  the  circle, 
among  the  most  remarkable  of  which  are  the  Altvater, 
4200  feet  high,  the  Bischofckappe,  3000  feet,  and  the  Hun- 
gerberg,  with  a  splendid  waterfall.  There  is  only  a  small 
portion  of  low  and  level  nound ;  the  climate  however  is 
temperate.  The  principal  rivers  are  the  Oder,  the  Op^a, 
and  the  Mora.  Agriculture  is  very  limited :  the  duef 
products  are  oats  and  potatoes,  and  flax  is  the  staple  of 
the  country.  The  breeding  of  horned  cattle  is  neglected, 
but  more  attention  is  paid  to  that  of  horses  and  sheep. 
The  country  produces  iron,  marble,  slate,  lime,  and  turf. 
^Most  of  the  mountains  are  clothed  with  forests,  yet  wood 
is  dear.  The  inhabitants,  who  in  the  northern  parts  of  the 
circle  are  Grermans,  and  in  the  south  Slavonians,  are 
an  industrious  race,  who  very  carefUlly  cultivate  their  un- 
grateful soil.  There  are  also  various  manufactures,  espe- 
cially of  linen  and  woollen  cloth,  some  tanneries,  and 
X>aper-mill8. 

The  principality  of  Troppau,  which  fbrms  the  southern 

Sri  of  the  circle,  lies  between  the  Oppa,  the  Oder,  and 
ora.  On  the  death  of  Casimir,  duke  of  Teschen,  in  1528, 
it  fell  to  the  crown  of  Bohemia,  and  was  mortgaged  in 
1614  by  the  emperor  Mathias  to  the  princely  bouse  of 
Lichtenstein,  to  which  it  was  formally  ceded  m  full  pro- 
perty in  1772.  The  part  situated  on  the  left  bank  of  the 
Oppa  was  indeed  ceded  to  Prussia  by  the  treaty  of  Breslau, 
but  still  remains  the  property  of  the  prince  of  Lich- 
tenstem.  The  Austrian  portion  has  about  80,000,  and  the 
Prussian  55,000  inhabitants. 

TROPPAU,  the  capital  of  the  principality  and  of  the  circle, 
IS  situated  m  49«  56'  N.  lat.  and  17*»  53'  E.  long.  It  stands 
in  a  plain,  on  the  right  bank  of  the  Oppa,  at  its  confluence 
with  the  Mora,  and  consists  of  the  town  and  of  three  suburbs, 
containing  altogether  11,000  inhabitants,  exclusive  of  the 
suburb  of  Katherinendorf,  situated  on  the  left  bank  of  the 
Oppa,  which  has  above  3000  inhabitants.    The  town  has 


on  the  whole  a  cheerful  appearance,  with  straight  and  pretty 
broad  streets,  and  some  tolerably  large  and  handsome 
squares.  There  are  several  churches,  the  principal  of  which 
are  the  Gothic  church  of  St.  Mary,  the  church  formerly 
belonging  to  the  Jesuits,  and  that  of  the  Minorites.  Among 
the  public  buildings  are  the  theatre,  the  senate-house,  the 
palace,  now  converted  into  public  offices,  and  some  others. 
The  gymnasium  has  a  Silesian  museum,  a  good  library, 
and  valuable  collections  of  natural  histoiy.  Troppa.u  is 
the  seat  of  all  the  tribunals  and  public  offices  of  the  circle 
and  of  the  principalitv,  and  has  a  considerable  manufac- 
ture of  linen  and  woollen  cloth,  which  are  the  staple  articles 
of  its  commerce. 

Troppau  was  chosen,  in  1820,  for  the  meeting  of  the 
Congress  which  assembled  in  consequence  of  the  revolu- 
tions effected  by  the  standing  armies  in  Spain,  Portu^l, 
and  Naples,  at  which  the  principle  of  armed  intervention 
was  asserted.  There  were  present  at  this  Congress  the 
emperors  of  Austria  and  Russia,  the  king  of  Prussia, 
the  crown-prince  of  Prussia,  the  ffrand-ouke  Michael 
of  Russia,  and  the  archduke  Rudolph,  cardinal-prince- 
bishop  of  Olmiitz ;  likewise  on  the  part  of  Austria,  Prince 
Metternich,  the  Aulic  counsellors  V  on  Gentz,  Mercy,  and 
Wacke;  on  the  part  of  Russia,  Count  Nesselrode  and 
Count  Capo  d'Istnas ;  on  the  part  of  Prussia,  Prince  Har- 
denberg  and  Count  Bemstdrff ;  the  French  ministers,  De 
le  Ferronayes  and  Caraman;  Lord  Stewart,  the  English 
ambassador  at  the  Court  of  Vienna ;  the  Neapolitan  Prince 
RufFo,  Count  Golowkin  ;  Prince  Wolkonsky ;  Prince  Men- 
zikoff ;  M.  von  Alopaus,  Prussii^n  minister ;  Greneral  von 
Krusemark ;  Count  von  Zichi ;  Baron  Lebzeltem,  and 
many  other  diplomatic  characters.  The  chief  object  of  the 
negotiations  was  a  convention  between  the  great  powers 
not  to  recognise  any  constitution  which,  deviated  from  the 
legitimate  monarchical  political  system  of  Europe.  Eng- 
land and  France  appeared  however  to  desire  a  reconcilia- 
tion of  the  differences  between  Austria  and  Naples :  they 
both  endeavoured  to  advocate  a  system  of  neutrality,  the 
bases  of  which  were  laid  down  in  a  detailed  note  by  Lord 
Stewart.  Great  Britain  declared  that  it  would  take  no 
part  in  coercive  measures  against  Naples;  and  France 
made  its  accession  to  the  alliance  against  Naples  depend- 
ent upon  certain  conditions,  which  were  not  agreed  to  by 
Austna,  Russia,  and  Prussia.  The  three  latter  powers 
united  not  to  recognise  the  revolution  at  Naples,  and  ii 
necessary  to  use  coercive  measures  against  it,  reciprocally 
binding  each  other  to  maintain  tranquillity  in  their  do- 
minions. Naples  endeavoured  to  justify  the  state  of  that 
kingdom  in  an  official  note  of  the  1st  of  October,  1820, 
which  was  addressed,  in  the  name  of  the  King  of  the  Two 
Sicilies,  to  all  the  courts  of  Europe  ;  but  the  sovereigns  of 
Austria,  Russia,  and  Prussia  sent  a  letter  to  the  king  of 
Naples,  inviting  him  tp  come  to  Laybach,  there  to  apuear 
as  a  mediator  between  his  people  and  the  states  wnose 
tranquillity  was  endangered  by  the  Neapolitan  revolution ; 
on  wnich.  King  Ferdinand,  with  the  assent  of  the  Nea- 
politan parliament,  proceeded  on  the  13th  of  December 
iVom  Naples  to  Laybach,  at  which  place  the  result  of  the 
Congress  was  finally  decided. 

(Brockhaus,  Cotwersatiom  Lexicon ;  Stein,  Geog. ;  Has- 
sel ;  Cannabich ;  Oesterreichisch^  National  Ency^opddie.) 

TROU'BADOURS,  the  name  given  to  those  poets  in  the 
Romance  language,  or  Langue  d'Oc,  who  lived  in  southern 
France,  eastern  Spain,  and  northern  Italy,  during  the 
twelfth  and  thirteenth  centuries.  [Romancjf  Language.] 
The  name  is  a  French  form,  from  the  Provencal  *  trobador,' 
a  derivative  of  the  verb  '  trobare,'  *  to  find,'  and  means  an 
*  inventor.'  The  word  *  Trouvere,'  in  northern  French,  had 
the  same  meaning,  and  served  to  designate  the  poets  of 
northern  France,  or  of  the  Langue  d'Oil.  The  Troubadours 
were  distinct  from  the  Jongleurs :  the  former  were  the  real 
poets,  and  many  of  them  were  knights  and  men  of  noble 
birth,  who  occasionally  occupied  themselves  with  poetical 
composition ;  whilst  the  Jongleurs  were  strolling  nunstrels, 
who  did  not  compose  poetry,  but  sang  the  lays  of  the  trou- 
badours, and  accompanied  t^em  with  their  musical  instru- 
ments, and  thence  derived  their  subsistence.  Many  of  the 
troubadours  however  were  skilled  both  in  music  and  sing- 
ing; but  those  who  were  not,  retained  a  jongleur  in  their 
service.  According  to  the  spirit  of  chivalry,  the  nobles 
kept  open  house  for  all  the  wandering  followers  of  war  and 
minstrelsy,  and  often  requited  munificently  both  poets  and 
musicians  for  their  exertions  to  amuae  them* 
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It  was  in  the  south  of  France'  that  the  poetry  of  the 
troubadours  orijfinated.    That  fertile  region,  blessed  with 
a  genial  climate,  had  suffered  less  from  the  irruptions  of 
the  barbarians  than  the  northern  provinces  of  tne  king- 
dom, and  had  retained  more  of  its  old  Roman  civiUzation  : 
it  hardly  felt  the  civil  wars  of  the  Merovingian  dynasty, 
and  escaped  the  devastations  of  the  Normans ;  and  during 
the  decline  of  the  Carlovingians  it  became  independent  of 
the  French  crown  by  the  revival  of  the  kingdom  of  Bour- 
gogne,  or  of  Aries,  and  by  the  power  of  the  great  vassals, 
the  counts  of  Toulouse  and  of  Poitou  and  the  dukes  of 
Aquitaine.    At  the  beginninff  of  the  twelfth  century  the 
counts  of  Barcelona  acquired  oy  marriage  the  possession  of 
Provence ;  and  the  whole  region  bordering  on  the  Mediter- 
ranean on  both  sides  of  the  Pyrenees,  from  the  Ebro  to  the 
Var,  became  subject  to  one  dynasty^  whilst  the  people 
spoke  the  same,  or  nearly  the  same,  Romance  dialect.    It 
was  In  the  twelfth  centuiy  that  the  poetty  of  the  trouba- 
dours attained  its  perfection :  that  poetry  was  essentially 
lyrical  and  mostly  amorous,  and  was  characterised  by  sim- 
plicity, or  rather  paucity,  of  ideas,  and  by  a  strained  refine- 
ment of  expression,  and  peculiarity  of  form,  which  made 
it  quite  distinct  from  the  classical  models.    In  that  age  and 
country  of  chivalry,  every  noble  beauty  had  in  her  train  some 
admiring  poet ;  and  every  poet  selected  some  fair  lady — 
sometimes  the  daughter,  but  oftener  the  wife,  of  the  noble- 
man to  whose  retinue  he  was  attached— for  the  object  of 
his  })oetical  passion  and  the  subject  of  his  song.    It  was  a 
poetical  attachment,  dthough  it  sometimes  ended  ih  a  real 
one.:   its  expression  was  artificial.    These  remarks  apply 
generally  to  troubadour  amatory  poetry,  ttt  which  how- 
ever there  are  exceptions.    The  Abbfi  Andres,  in  his  *  Ge- 
neral History  of  Literature,'  passes  a  severe  judgment  upon 
it : — *  A  few  ideis  turned  and  twisted  into  a  thousand 
forms,  and  none  of  these  of  very  happy  construction,  low 
and  vulgar  expressions,  a  wearisome  monotony,  and  a  pro- 
lixity as  tiresome— a  hard  and  difficult  versification,  strange 
and  forced  rhymes, — these  are  the  general  characteristics 
of  Proven9al  poetry.'    Sismondi,  in  his  *Litt6rature  du 
Midi  de  TEurope,'  speaks  of  it  in  a  more  favourable 
manner. 

The  troubadours  sang  also  at  times  of  loftier  themes. 
Some  of  them,  who  had  followed  the  Crusades  and  shared 
the  dangers  of  Eastern  campaigns,  sang  after  their  return 
the  valiant  deeds  of  the  soloiers  of  the  Cross.  Others  wrote 
to  animate  the  Christian  princes  to  deliver  Palestine  from 
the  yoke  of  the  Moslems.  Others,  especially  about  the 
time  of  the  persecution  of  the  Albigenses,  wrote  bitter 
satires  against  the  persecutors,  the  Inquisitors,  agaiiist  the 
priesthood,  the  hierarchy,  and  against  Rome  itself.  That 
persecution  was  one  of  the  causes  of  the  decay  of  trou- 
badour poetry  in  the  thirteenth  centuiy.  [Albigbnses.] 
Many  of  the  troubadours  perished,  or  fled  and  died  in 
foreign  lands.  Afterwards  Charles  of  Anjou,  who  had  be- 
come count  of  t*rovence  by  marriage  with  the  heiress  of 
the  house  of  Barcelona,  havine  removed  to  Naples,  took 
with  him  mamr  Proven9al  knights  and  ladies  to  grace  his 
new  court.  There  they  found  a  new  language,  the  Sicilian 
or  Italian,  which  was  rising  into  maturity  and  was  well 
calculated  for  poetry,  and  it  became  the  favourite  lan- 
guage of  the  -Aiyou  court.  When,  in  the  followiii^  cen- 
tury. Queen  Joanna  I.,  being  obliged  to  fly  from  Naples, 
returned  to  Provence,  she  endeavoured  but  in  vain  to  revive 
the  study  of  Prov«i^  poetoy ;  and  when,  many  years  later, 
she  adopted  Louis,  son  of  lun]^  John,  and  the  head  of  the 
third  house  of  Anjou,  that  pnnce,  who  thus  became  pos- 
sessed of  Provence^  spoke  the  Langue  d'Oil,  or  northern 
French,  and  had  no  taste  for  the  Proven9al.  His  grand- 
son Ren£,  duke  of  Anjou,  count  of  Provence  and  nominal 
king  of  Naples,  made  in  the  following  centiuy  some  at- 
tempts at  reviving  the  poetry  of  the  Langue  d'Oc,  but  the 
race  of  the  troubadours  was  now  extinct,  and  the  only  result 
of  his  exertions  was  thre  collecting  and  compiling  the  lives 
of  the  old  troubadours  by  the  monks  of  the  isles  of  Hygres, 
and  after  him  by  Hugues  de  St  C^saire. 

At  Toulouse  however  efforts  were  nrade  to  revive  trou- 
badour {poetry.  The  *  Capitoula,'  or  municipal  magistrates 
of  that  city,  established  an  acaidemy  called  *  Del  Gai  Saber,' 
or  '  of  the  gay  science ;'  and  seven  of  the  best  rhymers  of 
the  place,  styled  *  the  Seven  Troubadours  of  Toulouse,' 
were  placed  at  the  head  of  it.  They  fixed  upon  the  Ist  of 
May  for  holding  an  annual  piibUc  festival^  to  which  they 
gave  the  name  of  '  Floral  Games.'    The  first  meeting  was 


held  in  1324,  and  was  attended  by  many  poets  from  vanous 
parts  of  Languedoc.  Maistre  Amaud  Vidal  de  Chateau- 
neuf  d'Arri  obtained  the  prize,  and  graduated  as  doctor 
of  the  gay  science  in  consequence  of  a  song  in  honour  of 
the  Virgin.  [Clemence  Isaure.]  The  morality  of  trou- 
badour poetry  underwent  a  reform  under  this  new  institu- 
tion. It  was  forbidden  by  the  statutes  tif  the  Academy  to 
recite  any  composition  on  the  subject  of  unlawful  or  adul- 
terous love,  a  frequent  theme  of  the  old  troubadours.  The 
pageant  of  the  *  floral  games '  continued  to  be'held  till  the 
great  French  revolution,  and  we  believe  it  has  been  re- 
vived of  late  years.  But  the  old  language  of  the  trou- 
badours has  loiig  since  fallen  into  disuse,  and  has  given 
way  to  various  patois,  the  Languedocian,  Provencal,  Poi- 
tevin,  and  others. 

In  the  fifteenth  century  Jean  Nostradamus,  a  notary  or 
altomey  of  Provence,  and  father  of  the  celebrated  phy- 
sician and  astrologer  Michel  Nostradamus,  published  *  Gves 
of  the  Provencal  ?oets,'  in  the  compilation  of  which  he 
exhibited  much  credulity  and  want  of  criticism.  In  the 
eighteenth  century  M.  de  St.  Palaye,  an  academician  and 
author  of  the  *  Memoirs  of  Antient  Chivalry.'  employed 
much  time  and  indefati^le  research  in  collecting  the 
works  of  troubadours,  which,  with  his  own  comments  and 
illustrations,  filled  about  twenty-five  folio  volumes  in  MS 
From  this  immense  treasury  the  Abb6  Millot  extracted  his 
« Histoire  Litt6raiire  des  Troubadours,'  rather  a  superficial 
work.  At  last  Raynouard  took  the  subject  in  hand,  and 
went  through  it  thoroughly  in  his  *  Choix  des  Po&ies  Ori- 
ginales  des  Troubadours,'  6  vols.  8vo.,  Paris,  1816-21. 
In  the  first  volume  he  has  investigated  the  origin  and 
formation  of  the  *  langue  Ilomane'  and  its  grammar.  In 
the  second  volume  he  has  given  specimens  of  the  general 
style  of  the  troubadours ;  he  has  investigated  the  existence 
and  the  institutions  of  the  Courts  of  Love ;  has  collected 
monuments  of  the  langue  Romahe  previous  to  the  age  of 
the  troubadours,  and  has  explained  the  various  forms  of 
poetical  composition  employed  by  the'Provencaux.  The 
third  volume  contains  the  amatory  poetry  or  the  trou- 
badours; the  fourth  their  military,  political,  and  moral 
poenis.  The  fifth  volume  is  a  biographical  dictionary  of 
the  troilbadours ;  and  the  sixth  is  a  kind  of  supplement  to 
the  first,  containing  philological  researches  on  the  connec- 
tion of  the  langue  Ilomane  with  the  other  languages  of 
modern  Europe  which  are  derived  from  the  Latin. 

For  the  various  sorts  of  composition  used  by  the  trou- 
badours— ^their  *  Alba,'  or  morning  song ;  their  *  Serena,' 
their  sonnet,  a  sort  of  composition  which,  it  is  believed, 
they  imparted  to  the  Italians ;  their  *  Planhs,'  or  songs  on 
the  death  of  a  mistress ;  their  *  Sirventes,'  which  were 
either  satirical,  political,  or  warlike;  their  'Tensona,' 
which  were  in  the  form  of  dialogues — we  must  refer  the 
reader  to  Raynouard's  work.  In  romance  or  narrative 
poems  their  literature  is  very  poor ;  and  this  is  one  marked 
distinction  between  them  and  the  Trouv^res  of  Northern 
France,  whose  poetry  was  chiefly  of  the  narrative  kind.  A 
rhyming  chromcle  of  the  war  of  the  Albigenses,  written  by 
Guillaume  of  Tudela,  is  one  of  the  few  narrative  poems  of 
the  troubadours  deserving  of  mention.  The  number  of 
didactic  poems,  philosopnicaJ,  moral,  and  religious,  is 
somewhat  ffrfeater.  The  fragment  of  'The  Life  of  Boc- 
thius,'  which  has  been  edited  Dy  Raynouard,  is  one  of  the 
oldest  and  most  valuable  of  the  moral  pieces.  The  '  My&- 
teiy  of  the  Wise  and  Foolish  Virgins '  is  considered  to  be 
the  earhest  attenoipt  at  dramatic  cc^position  in  any  mo- 
dem language.  The  *  Breviary  of  Love,*  by  Mattre  Er- 
mengaU)  consisting  of  many  thousand  lines,  is  important  as 
cont^ning  a  view  of  all  Uie  learning  and  knowledge  of 
that  age,  with  scattered  notices  of  other  troubadours :  there 
is  also  the  *  Treasure'  of  Pierre  de  Corbiac,  in  about  840 
lines,  written  all  upon  one  rhyme,  in  which  the  poet,  after 
giving  an  account  of  himself  and  his  estate,  makes  a  dis- 
play of  the  extent  of  his  knowledge,  Latin  grammar,  logic, 
rhetoric,  music,  arithmetic,  &;eography,  astronomy,  the 
indiction,  the  epact,  and  all  tne  ecclesiastical  calendar,  a 
little  medicine,  pharmacy,  surceiy,  necromancy^  geomancy,  i 
magic  and  divination,  mythology,  scriptural  histocy,  the 
history,  true  or  fabulous,  of  several  countries,  the  prophe- 
cies of  Merlin,  the  mysterious  death  of  Arthur,  and  other 
legends  and  fables.  It  is  a  very  curious  piece.  It  does 
not  appear  that  Mattre  Pierre  had  read  any  classical 
author ;  and  indeed  among  the  multitude  of  troubadour 
compositions  there  are  very  few  allusions^^.  classical  iiis* 
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tory  and  antiquities ;  and  those  few  appear  to  have  been 
borrowed  from  monkish  chronicles  and  compilations.  Their 
few  Latin  quotations  are  from  the  Vulgate,  or  from  scho- 
lastic sentences.  Nor  do  they  seem  to  nave  had  much  in- 
tercourse with  the  Moorish  schools  of  science  established 
in  Spain,  or  to  have  derived  from  that  quarter  any  fund  of 
ftcientific  information. 

In  the  fifth  volume  of  his  work,  aa  alreadv  observed, 
Raynouard  gives  an  alphabetical  catalogue  of  all  the  poets 
who  appeared  to  him  worthy  of  the  name  of  troubadours, 
with  short  biographical  notices  of  many  of  them,  from  the 
MSS.  of  Proven9al  poetry :  they  are  three  hundred  and  fifty 
in  number.  Ihrofessor  Uiez  of  Bonn,  in  his  *  Leben  und 
VVerke  der  Troubadours,'  has  collected  further  information 
concerning  troubadour  bioptiphy,  and  has  arranged  his 
'  Lives '  into  regular  narratives,  placed  in  chronological 
order.  He  begins  with  William  IX.,  duke  of  Aquitaine 
and  count  of  roitiers,  the  oldest  troubadour  on  record. 
He  was  bom  a.d.  1071,  went  with  a  large  force  of 
Crusaders  to  the  East,  narrowly  escaped  with  his  life,  and 
returned  home  to  indulge  in  sensual  pleasures,  and  sing  of 
love  and  also  of  war  and  its  dangers.  But  his  poems  on 
this  last  subject  are  lost.  He  is  thus  described  by  native 
biographers :  *  The  count  of  Poitiers  was  one  of  the  most 
agreeable  men  in  the  world,  and  one  of  the  greatest 
seducers  of  women,  a  knight  skilled  in  arms  and  the 
aiFairs  of  love.  He  was  gined  with  poetry  and  singing, 
and  for  a  long  time  travelled  about  the  world  that  he 
might  betray  women.'  Anecdotes  of  him  are  related  by 
Wuliam  of  Malmesbury.  Among  other  distinguished 
troubadours  there  were,  Bertran  de  Born,  lord  of  Tlaute- 
fort,  a  restless  intriguing  man,  placed  by  Dante  in  his 
« Inferno'  for  having  encouraged  the  rebellion  of  the  sons 
of  Heniy  II.  of  England  against  their  father ;  Amaud 
Daniel,  likewise  mentioned  by  Dante,  as  well  as  Sordello 
of  Mantua ;  Pierre  Vidal,  who  became  mad  through  love ; 
Jaufr6  Rudel,  lord  of  Blaya,  who,  becoming  enamoured  of 
the  countess  of  Tripoli  solely  through  reports  which  he  heard 
from  pilgrims  of  her  attractions  and  goodness,  took  the 
cross  and  sailed  for  Tripoli,  fell  ill  on  Doard,  was  landed 
half  dead,  and*  carried  to  a  hostelry,  where  the  countess, 
hearing  his  strange  story,  went  to  see  him,  to  the  great  joy 
of  poor  Rudel,  wno  thanked  God  and  expired  in  her  arms, 
and  was  buried  with  great  solemnity  in  the  church  of  the 
Templars ;  Guillaume  of  Cabestaing,  whose  fearfully  tra- 
gical end  was  the  result  of  illicit  love ;  Amaud  de  Mamelh, 
called  by  Petrarch  the  lesser  Amaldo ;  Pierre  d'Auvergne, 
who  wrote  a  kind  of  review  of  his  brother  troubadours ; 
Folquet  of  Marseille  and  others,  an  account  of  whom  maj 
be  seen  in  the  works  above  referred  to.  Uraboschi,  in  his 
'  History  of  Italian  Literature'  (vol.  iv.,  b.  iii.,  ch.  2),  gfives 
an  account  of  the  Italian  *  trovatori,'  or  troubadours,  chiefly 
from  a  MS.  collection  of  their  works  in  the  Este  or 
Modena  library,  written  about  the  year  1254.  Azzo  VII. 
of  Este,  marquis  of  Ferrara,  was  one  of  their  chief  patrons. 
At  one  time  the  language  and  poetry  of  the  troubadours 
were  in  fashion  in  most  of  the  courts  of  Europe.  They 
were  the  intermediate  step  between  the  old  Roman  lite- 
rature and  that  of  the  Italian  and  Spanish  languages. 

Among  the  few  specimens  we  have  of  verses  by  ladies 
addressed  to  their  poetical  lovers,  a  little  poem  of  Clara 
d^Anduse  is  characterized  by  much  graceful  elegance  and 
earnestness  of  feeling :  she  tells  her  lover  that  she  devotes 
her  heart  to  him,  and  that  if  she  were  now  the  mistress  of 
her  person,  he  who  possesses  it  should  not  have  obtained 
it.  The  countess  of  Die  expresses  her  unreserved  affection 
for  her  lover  in  terms  still  more  explicit. 

The  singular  institution  of  the  Courts  of  Love  is  closely 
connected  with  troubadour  history.  Their  existence  has 
been  denied  by  some,  but  Raynouard  seems  to  have 
established  the  fact,  especially  through  the  evidence  of  a 
work  in  Latin  written  by  Maistre  Andrd,  chaplain  to  the 
court  of  France  about  the  year  1170,  entitled  •  De  Arte 
Amatoria  et  Reprobations  Amoris,'  in  which  there  are  fre- 
cjuent  references  to  the  Courts  of  Love  and  their  decisions 
in  matters  of  gallantry,  and  to  a  *  Code  of  Love,'  which 
*  w^as  compiled  we  do  not  know  by  whom,  but  was  quite  in 
accordance  with  the  decision  of  the  courts.  These  Courts 
of  I^ve  were  wont  to  assemble  in  various  towns  and  castles 
of  France ;  they  consisted  chiefly  of  ladies,  to  whom  some 
knights  acted  occasionally  as  assessors.  The  countess  of 
Champagne  is  mentioned  as  having  held  a  court  of  sixty 
ladies.     The  countess  of  Flanders,  Ermengarde  viscountess 


of  Narbonne,  Eleanor  of  Guienne,  queen  of  Henry  II.  ol 
England,  had  ea«h  their  Courts  of  Love,  and  some  of  their 
decisions  remain  on  record.  A  question  having  been  put 
to  Ermengarde  concerning  a  lady  who,  being  in  love  with 
a  knight  by  whom  she  was  beloved,  married  another, 
whether  she  was  authorised  to  repel  her  former  lover,  and 
refuse  him  her  favours — ^Ermengarde  replied,  that  *  the 
supervenience  of  the  marriage  bond  cannot  exclude  the 
former  love,  unless  the  lady  declares  she  will  renounce 
love  altogether  and  for  ever.'  Again,  a  knight  was  in  love 
with  a  lady  engaged  to  another :  to  his  entreaties  and 
wailings  she  said  at  last  that  she  would  listen  favourably 
to  his  suit,  if  she  should  happen  to  lose  her  present  love. 
Soon  after  the  lady  and  her  lover  married.  The  other 
knight  now,  agreeably  to  a  principle  of  the  Code  of  Love, 
reminded  the  lady  of  her  promise,  arguing  that  she  was 
now  married,  and  had  consequently  lost  her  love.  The 
lady  refused,  saying  that  she  was  still  in  love  with  and  was 
beloved  by  her  former  lover,  who  was  now  her  husband. 
Queen  Eleanor,  being  applied  to,  said :  *  We  dare  not  dispute 
the  solemn  decision  of  the  countess  of  Champagne,  who 
declared  that  **  love  cannot  exist  between  husband  and 
wife;"  we  therefore  approve  that  the  lady  in  question 
should  fulfil  her  promise.' 

The  Code  of  Love  given  by  Mattre  Andre,  the  origin 
of  which  is  involved  in  obscurity,  consists  of  thirty -one 
articles,  and  is  quite  in  accordance  with  the  spirit  of  the 
above  decisions,  from  which  perhaps  it  was  compUed. 
*  The  marriage  bond,'  sa)rs  one  of  the  articles,  '  is  no  legi- 
timate obstacle  to  love  with  a  third  party.'  Some  of  the 
clauses  are  expressed  with  a  kind  of  delicacy,  and  bear 
evidence  of  being  the  work  of  a  female  mind,  such  for 
instance  as  these : — '  Non  est  sapidum  quod  amans  ab 
invita  sumit  amante.  Facilis  perceptia  contemptibilem 
reddit  amorem,  difficilis  eum  caram  facit  haberi.  Quilibet 
amantis  actus  in  coamantis  cogitatione  finitur.  Qui  non 
celat  amare  non  potest.  Amor  raro  consuevit  durare 
vulgatus.  Amorosus  semper  est  timorosus,'  &c.  It  is  easy 
to  trace  in  the  above  tenets  the  principle  and  practice  of 
the  cicisbeism  or  serventism  of  Italy  and  Spain  m  its  more 
refined  form.  Petrarch  himself  was  well  acquainted  with 
the  poetry  of  the  troubadours  and  its  sentiments.  That 
the  love  of  the  troubadours  was  often  Platonic  through 
either  necessity  or  the  self-respect  of  one  of  the  parties,  is 
very  probable ;  that  it  was  often  not  so  is  abundantly 
proved  by  the  records  of  the  troubadours  themselves,  and 
the  revenge  of  outraged  husbands  is  told  in  more  than  one 
fearful  tale.  And  as  Sir  Walter  Scott  remarks,  in  *  Anne 
of  G«ierstein,*  vol.  ii.,  tiie  other  troubadours  who  narrate 
such  tragical  incidents  bestow  all  their  pity  on  the  adulter- 
ous lovers,  and  make  no  allowance  for  the  provocation 
given  to  the  injured  husband,  whom  they  hold  up  to 
execration.  This  is  of  a  piece  with  their  system  of  etnics. 
A  strange  admixture  of  pious  ideas  with  those  of  love  is 
also  observable :  Gruillaume  de  Cabestaing  prays  the  Virgin 
Mary  to  inspire  his  beloved  with  tenderness  for  him  : 
Hughes  de  la  Bacheliere  swears  by  the  Holy  Gospels  that 
he  never  begins  to  recite  a  paternoster  without  immedi- 
ately turning  his  whole  mind  and  heart  towards  his  ladj. 

Besides  the  works  quoted  in  the  course  of  this  article, 
Professor  Diez  has  written  also  Die  Poesieder  Trofibadours 
nach  gedruckten  und  handschriftliehen  Werken  derseWen 
dargestellt,  Zwickau,  1826 ;  and  Raynouard  has  published 
Lexioue  Roman  avec  un  nouveau  Choix  des  Poesies  Ori- 
ginates des  Troubadours^  Paris,  1836 :  we  may  also  notice 
Mrs.  Dobson's  Literary  History  qf  the  Troubadaursy 
London,  1807. 

TROUT,  the  common  name  of  various  species  of  fishes 
belonging  to  the  genus  Salmo.  In  the  article  SALMONiDiS 
the  characters  of  the  genus  Salmo  and  the  habits  of  the 
Salmo  salary  common  salmon,  are  described :  we  shall  con- 
fine our  remarks  here  to  the  species  of  Salmo  known  by  the 
name  of  trout. 

The  Bull-trout  (S.  enox)  is  a  thicker  fish  in  proportion 
to  its  weight  than  the  salmon  :  the  fins  and  tail  are  much 
more  muscular ;  the  head  is  also  larger  in  proportion  to  its 
body,  and  the  teeth  are  longer  and  stronger.  This  fish  is 
found  abundantly  in  the  Tweed  and  itstnoutaries,  and  also 
in  some  of  the  rivers  of  the  Solway,  as  well  as  occasionally 
in  Dorsetshire  and  Cornwall.  The  young  fish,  when  they 
weigh  not  iqore  than  two  or  three  pounds,  are  called  Whit- 
lings,  As  food  their  flesh  is  less  esteemed  ^an  many 
others  of  the  salmon  tribe,  as  it  is  coarse  (which  is  quite  in 
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accordance  with  their  strong  muscular  development),  and  is 
of  a  pale  orange  or  yellow  colour.  In  tlie  markets  they 
obtain  only  an  inferior  price.  The  fish  known  by  the  name 
of  the  Norway  Salmon  seems  to  be  identical  with  this  spe- 
cie:*. They  take  the  bait  freely,  and  when  hooked,  owing 
to  their  powerful  muscular  structure,  make  prodigious 
clforts  to  escape.  It  is  migratory,  and  attains  a  weight 
of  about  25  pounds. 

The  Salmon-trout  (S.  trutta).  This,  with  the  preceding 
Fpecies  and  the  S.  salar,  are  the  only  migratory  species  of 
salmon  which  inhabit  the  waters  of  Great  Britain.  Next 
lo  the  salmon  itself,  the  salmon-trout  is  most  esteemed  as 
an  article  of  diet.  It  has  a  small  head,  a  very  broad  back, 
a  slightly  forked  tail ;  the  flesh  is  a  pink  colour,  and  of  a 
rich  flavour.  This  fish  is  the  white  trout  of  Devonshire, 
Wales,  and  Ireland ;  the  sea-trout,  herling,  and  whiUing 
of  the  Solway,  the  finnock  of  the  north  and  west  coasts  of 
Scotland ;  and  the  salmon-trout  of  the  London  market.  In 
their  migratory  habits  and  the  time  and  mode  of  deposit- 
ing their  spawn,  they  resemble  veiy  much  the  common 
salmon.  The  Fordwich  Trout  of  Izaac  Walton  is  the  sal- 
mon-trout. The  best  in  the  London  markets  are  those 
from  Perth,  Dundee,  Montrose,  and  Aberdeen.  The  largest 
specimen  ever  seen  by  Mr.  Yarrell  weighed  17  pounds. 

The  Common  Trout  (S.  fario)  is  an  inhabitant  of  most  of 
the  lakes  and  rivers  of  Britain,  and  is  perhaps,  on  account 
of  its  colours  and  form,  the  most  lovely  and  beautiful 
creature  of  its  class.  The  variations  of  its  tints  are  almost 
infinite ;  yellow  however  is  the  predominating  ground- 
colour, varying  to  an  orange,  and  sometimes  passing  into  a 
dark  greenish  black  or  violet,  which  is  covered  over  with 
black  and  red  spots.  These  great  variations  in  its  colour 
seem  to  depend  on  the  qualities  of  its  food.  Those  feed- 
ing on  fVesh-water  shrimps  have  the  most  brilliant  coloHur, 
and  have  the  finest  flesh ;  whilst  those  which  are  obliged 
to  live  chiefly  on  aquatic  vegetables  have  a  much  less  bril- 
liant colour  and  less  delicate  flesh.  The  average  weight  of 
the  trout  is  about  a  pound  or  a  pound  and  a  half;  in  ponds 
and  stews  they  sometimes  reach  a  larger  size,  and  speci- 
mens have  been  seen  weighing  as  much  as  15  pounds : 
some  of  the  deeppools  in  the  Thames  above  Oxford  yield 
the  finest  trout.  Tne  Gillaroo  trout  of  Ireland  seems  to  be 
only  a  variety  of  the  common  trout.  Several  of  the  loughs 
of  Ireland  produce  this  fish.  Deformed  specimens  of  this 
common  trout  are  not  uncommonly  taken,  and  might  lead 
to  the  supposition  that  a  new  species  had  been  discovered. 
Mention  of  varieties  from  this  cause  has  been  made  by 
Oliver,  Pennant,  and  Hansard. 

The  Great  Grey  or  Lake  Trout  (S.  ferox)  was  first  noticed 
by  Pennant  as  an  inhabitant  of  Ulswater  Lake  in  Cumber- 
land, and  Loch  Neagh  in  Ireland.  This  fish  attains  an 
average  weight  of  25  pounds,  but  specimens  have  been 
seen  weighing  50  or  60.  It  may  be  distinguished  from  the 
last  species  by  its  great  size,  the  large  proportional  size  of 
the  head,  and  the  square  extremity  of  the  tail  in  all  its 
stages  of  growth.  Tnis  fish  is  almost  entirely  confined  to 
lakes,  seldom  ascending  or  descending  rivers,  and  it  never 
mipates  to  the  sea.  It  is  the  S.  lacustrU  of  continental 
wnters ;  and  received  its  present  designation  from  Sir  W. 
Jardine,  who,  having  found  it  in  Loch  Awe  and  other  lochs 
of  Scotland,  supposed  it  was  a  new  species.  He  named  it 
feroxy  on  accodnt  of  its  exceedingly  rapacious  habits.  The 
flavour  of  this  fish  is  indifferent  when  compared  with  the 
salmon  and  salmon-trout.  These  fish  are  generally  caught 
from  a  boat,  and  require  a  rod  and  line  of  great  strength, 
on  account  of  their  power  and  activity. 

The  Salmo  salmutus,  the  Parr  or  Samlet,  is  sometimes 
called  a  trout.  It  is  the  smallest  of  the  British  SaJmonidse. 
It  very  nearly  resembles  the  young  of  the  Salmon,  and 
they  were  confounded  imder  the  name  of  Parr  till  Mr. 
Shaw  of  Drumlanrigg  pointed  out  the  fact  that  many  of 
the  fishes  called  Parr  were  young  salmon.  [Salmonida.] 
Some  persons  suppose  from  this  that  all  Parr  are  young 
salmon ;  but  this  is  erroneous,  as  the  true  Parr  are  found  in 
the  rivers  at  seasons  of  the  year  when  a  young  salmon  is 
not  to  be  found  at  all.  Mr.  Yarrell,  who  has  lately  paid 
great  attention  to  tliis  subject,  states,  *  from  close  compara- 
tive examination  of  specimens  from  distant  localities,  and 
these  with  the  young  of  others  of  the  Salmonidse,  I  be- 
lieve the  Parr  to  be  a  distinct  fish.'  Tliis  fish  has  various 
designations  in  different  parts  of  England.  It  is  the  Skeg- 
ger  of  the  Thames,  and  the  Brandling,  Fingerling,  Skirling, 
Gravelling,  Lasping,  Sparling,  &c.  of  other  parts. 


The  othei^  species  of  Salmo  inhabiting  Great  Britain  arc 
the  S.  umblay  the  Northern  Char,  and  S.  salvelinusy  the 
Welsh  Char. 

(Wilson's  Rod;  Yarrell's  British  Fishes,) 

TROVER  (from  the  French  word  trouver,  *  to  find'),  the 
name  of  a  special  action  on  the  case.  It  was  invented  for 
the  purpose  of  ascertaining  the  right  as  between  the  plain- 
tiff and:  defendant  to  the  personal  chattels  which  are  the 
subject  of  it.  It  is  applica^^le  to  questions  respecting  the 
right  to  personal  chattels  only.  This  action  is  maintainable 
by  one  who  has  either  an  absolute  or  special  property  in 
the  chattels  and  also  a  right  to  possession,  llius  it  may 
be  brought  either  by  the  actual  owner  or  an  occasional 
bailee,  a  carrier,  &c.,  or  a  mere  finder  as  against  all 
except  the  rightful  owner.  The  declaration  states  the 
plaintift*  was  lawfully  possessed  as  of  his  own  property  of 
certain  personal  chattels,  naming  them  distinctly,  their 
amount  and  value ;  that  he  afterwards  casually  lost  them, 
and  that  they  came  into  the  possession  of  the  defendant  by 
findin^y  who,  afterwards,  converted  them  to  his  own  use  ; 
for  which  the  plaintiff  claims  damages.  This  form  and 
the  fiction  respecting  the  finding  were  contrived  for  the 
purpose,  by  assuming  a  right  of  possession  in  the  defend- 
ant, of  enabling  the  parties  to  try  the  bare  question  as  to 
the  right  between  the  plaintiff  ana  defendant  to  recover  or 
retain  the  goods.  In  answer  to  this  declaration  the  defend- 
ant may  either  plead  not  guilty,  under  which  plea,  since 
the  new  rules,  tne  only  question  raised  is  the  mere  fact  of 
the  actual  conversion,  or  he  may  plead  specially  the  cir- 
cumstances under  which,  admitting  the  conversion,  he 
claims  a  right  to  detain  the  goods.  The  fact  of  the  con- 
version is  proved  by  showing  that  the  defendant  upon 
request  distinctly  refused  to  deliver  up  the  goods,  or  has 
destroyed  them,  or  has  assumed  the  right  to  dispose  of  them. 
When  an  act  of  conversion  has  once  been  completed,  no 
subsequent  act  by  the  defendant  can,  as  is  said,  *  purge  the 
conversion;'  that  is,  the  right  of  action,  having  once 
vested  in  the  plaintiff  by  the  act  of  conversion,  will  not  be 
divested  by  any  subsequent  act  of  the  defendant.  But 
such  a  subsequent  act,  as  for  instance  the  return  of  the 
goods,  mav  reduce  4he  damages  to  a  merely  nominal  cha- 
racter. The  action  is  not  maintainable  by  one  joint  te- 
nant, or  tenant  in  common,  or  partner  against  another, 
unless  in  the  case  where  the  chattel  has  been  destroyed  by 
the  other.  This  rule  is  founded  on  the  principle  that  the 
possession  of  one  is,  by  reason  of  the  joint  property  of  all, 
neld  to  be  the  possession  of  all,  and  therefore  no  act  of 
conversion  can  be  said  to  have  been  committed. 

The  other  pleas  which  are  an  answer  to  this  action  are,  a 
denial  of  the  property  of  the  plaintiff  in  the  chattel  [Pro- 
PBRTY ;  Possession  ;  Sale],  or  the  statute  of  limitations 
that  six  years  have  elapsed  since  the  act  of  conversion  was 
committed ;  or  any  circumstances  showing  that  the  defend- 
ant has  a  right  to  detain  the  goods,  as  from  having  a  lien 
upon  them,  &c.  [Lien;  Stoppage  in  TRANsrru.]  An 
inquiry  into  the  character  of  these  defences  scarcely  be- 
longs to  the  present  article,  with  the  subject  of  which  they 
are  onlv  incidentally  connected,  and  they  have  already 
been  fuilv  treated  on  under  their  respective  heads. 

The  plaintiff  must  prove  that  the  nature  and  value  of 
the  goods  correspond  to  a  certain  extent  with  the  state- 
ments in  the  declaration.  If  he  succeeds  in  obtaining  a 
verdict,  the  jury  may  give  damages  to  the  amount  of  the 
value  of  the  goods,  aud  also  such  sum  in  addition  as  may 
cover  the  amount  of  interest  4uring  the  time  subsequent 
to  the  conversion.  This  action  differs  from  the  action  of 
detinue  as  being  brought  to  recover  damages,  while  the 
object  of  the  action  of  detinue  is  to  recover  the  actual 
goods  in  specie.     [Detintje.] 

(Selwyn,  N.  P.,  *  Trover ;'  Comyn's  Dig,,  *  Trover.') 

TROWBRIDGE,  SIR  THOMAS.  The  date  of  the  birth 
of  this  eminent  commander  is  not  stated  in  any  account  we 
have  met  with,  but  he  is  said  to  have  been  the  son  of  Richard 
Trowbridge,  Esq.,  of  Cavendish  Street,  or  Cavendish  Square, 
London.  He  was  brought  up|in  the  naval  service  under  Ad- 
miral Sir  Edward  Hughes,  m  the  East  Indies  ;  was  made  a 
lieutenant  in  1780,  and  a  commander  and  post-captain  in 
1782.  After  serving  with  approbation  against  the  French  in 
India,  Trowbridge  returned  to  England  in  1785,  as  captain 
of  the  admiraVs  ship ;.  but  he  was  soon  afterwards  sent  with 
Commodore  (afterwards  Admiral)  Blankett,  upon  a  particu- 
lar service  in  the  Indian  seas.  On  his  return  from  that  ex- 
pedition, in  command  of  the  Castor  frigate,  of  32  guns,  with 
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a  convoy  of  merchantmen  in  charge,  he  was  t5ken  prisoner 
by  the  French ;  but  while  he  and  about  fifty  of  his  crew 
were  being  taken  home  in  the  Sans  Pareil,  of  80  guns, 
they  were  re-captured,  that  vessel  being  taken  by  Lord 
Howe,  in  his  great  victory  of  the  Ist  of  June,  1794.  Lord 
Howe  gave  the  cotamand  of  the  Sans  Pareil  to  Trowbridge ; 
and  soon  afterwards  the  Admiralty  appointed  him  to  the 
Culloden,  of  74  gufis,  which  vessel  he  commanded  in  the 
victory  of  February  14,  1797,  under  Earl  St.  Vincent. 
Having  contributed  materially  to  the  success  of  that  day,  he 
was  sent  with  eight  ships  of  the  line  to  support  Nelson  in 
the  Mediterranean.  He  was  with  the  fleet  which  chased 
Bonaparte  to  Alexandria,  but  was  prevented  from  taking 
an  active  part  in  the  battle  of  the  Nile,  August  1, 
1798,  by  his  ship  running  on  a  reef  early  in  the  after- 
noon, perhaps  owing  to  the  circumstance  that  he  had  ho 
chart  of  the  bay,  although  the  other  captains  had.  This 
accident,  observes  Brenton,  almost  broke  the  heart  of  the 
gallant  captain ;  but  Nelson  assured  him  that  no  man 
could  better  afford  to  lose  the  laurels  of  the  day,  and  said, 
in  a  letter  to  Earl  St.  Vincent,  that  his  services  merited 
the  highest  rewards.  *  I  have  experienced,'  he  says,  *  the 
ability  and  activity  of  his  mind  and  body.  It  was  Trow- 
bridge who  equipped  the  squadron  so  soon  at  Syracuse ;  it 
was  Trowbridge  who  exerted  himself  after  the  action  ;  it 
was  Trowbridge  who  saved  the  Culloden,  when  none  that 
I  know  in  the  service  would  have  attemnted  it ;  it  is  Trow- 
bridge whom  I  have  left  as  myself  at  Naples ;  he  is,  as  a 
friend  and  as  an  officer,  a  nonpareil.^  The  circumstances 
being  represented  to  the  Admiralty,  the  officers  of  the  Cul- 
loden were  treated  like  those  actually  engaged  in  the  battle. 
In  1799  Trowbridge  resigned  the  blockade  of  Alexandria, 
in  which  he  had  been  engaged,  to  Sir  Sidney  Smith,  and 
he  was  subsequently  engaged  about  the  coast  of  Italy  in 
co*operating  with  the  Russians  and  Austrians,  and  reduc- 
ing fortresses  on  the  sea-coast.  Among  his  achievements 
in  that  year  was  the  capture  of  the  castle  of  St.  Elmo, 
whicn  the  Russians  had  declared  it  would  require  three 
months  to  reduce,  but  which  he,  with  his  seamen  and  ma- 
rines, and  a  few  Russian  and  Portuimese  troops,  took  in 
fourteen  days.  In  November,  1799,  Trowbridge  was  made 
a  baronet  as  a  reward  for  his  services.  He  had  for  some 
time  previously  borne  the  rank  of  commodore,  and  on  his 
return  to  England,  in  1801,  he  was  selected  by  Earl  St. 
Vineent  to  be  his  captain  of  the  Channel  fleet,  and  was 
subsequently  made  a  lord  of  tbe  Admiralty.  In  April,  1804, 
he  was  made  an  admiral,  and  in  1805  he  was  sent  to  the 
East  Indies  in  the  Blenheim,  a  90-gun  ship  reduced  to  74 

Sins,  with  a  convoy  of  ten  merchant  vessels.  In  1806  the 
lenh^m  ran  agrpund  in  the  straits  of  Malacca,  and  was 
seriously  inji^d ;  but  after  repairing  her  in  a  temporary 
manner  at  Pulo  Penang,  Trowbridge  sailed  in  her,  under 
jury-masts,  to  Madras,  where  he  was  urged  to  leave  her, 
because  of  her  dangerous  condition.  His  characteristic 
love  of  coping  with  difficulties  led  him  to  disregard  these 
warnings,  and  on.  the  12th  of  Januarv,  1807i  he  set  sail  for 
the  Cape  of  Good  Hope.  The  Blenheim  was  last  seen  on 
the  1st  of  February,  near  Madagascar,  in  a  violent  gale, 
and  exhibiting  signals  of  distress ;  and  nothing  was  ever 
discovered  respecting  the  fate  of  her  crew.  Trowbridge 
left  a  son  and  a  daughter^  the  former.  Sir  Edward  Thomas 
Trowbridge,  being  s3so  a  distinguished  naval  officer. 

(Debrett's  Baronetage  ;  James's  Naval  History  ;  Bren- 
ton's  Naval  Hutory,) 

TROY  (Tpotflr,  Tpoiiy,  Or  Tpota)  is  the  name  both  of  the 
country  in  which  the  city  of  Troy  was  situated  and  of  the 
city  itself.  The  country  of  Troy,  more  commonly  called 
TVoas,  formed  the  north-western  part  of  Mysia  m  Asia 
Minor.  In  afternages  this  tract  of  country  preserved  its 
name,  and  under  the  Romans  it  formed  a  separate  district 
of  Mysia.  It  was  bounded  on  the  west  and  nortb*west  by 
the  iBgean  Sea  and  the  Hellespont,  the  extent  of  its  coast 
being  from  the  promontory  of  tectum  on  the  south  to  the 
river  Rhodius,  which  falls  into  the  HellesJ)ont  beloW 
Abydos  on  the  north.  Its  eastern  bouhdaiy  was  a  ridg€ 
of  Mount  Ida,  extending  from  the  source  of  the  Rhodius 
to  the  searcoast  near  the  promontory  of  Lectum.  Strabo 
gives  a  much  greater  extent  to  the  TVoad;  making  it  reach 
to  the  river  ^sepus  on  the  east,  and  to  the  Cai'cus  on 
the  south  (xiii.,  p.  581-586) ;  but,  in  taking  this  vieW, 
Strabo  included  as  subjects  of  the  king  of  Troy  several 
states  which  were  only  his  allies.  (Homer,  Iltad^  ii., 
8^1,  &c.) 


'  The  inhabitants  of  the  Trod,d  were  most  probably  of 
Thraciari  origin.  (Strabo,  p.  590 ;  Diodorus,  v.  47-49  ; 
Herod.,  vii.  75.)  At  the  time  of  the  Trojan  war  they 
had  i^ached  a  higher  state  of  prosperity  and  civiliza- 
tion than  their  opponents  the  Achaeans.  There  seems 
however  to  have  been  no  considerable  town  in  the  district 
except  the  capital.  Ilium  or  Th)v.  The  cities  mentioned 
by  Homer  would  seem,  from  the  ease  with  which  they 
were  taken,  to  have  bfeen  nothing  more  than  villages  (//., 
ix.,  328,  &c.). 

The  whole  of  the  Tro6d  is  intersected  by  the  branches 
of  Mount  Ida  {KaS'daghi\  which,  on  account  of  the 
number  of  projections  tnrown  out  from  the  main  ridge, 
the  antieiits  compared  to  the  insect  called  centipede.  Two 
of  its  summits,  which  bore  special  names,  were  Cotylus 
and  Gargara.   (77.,  viii.  45,  &c.) 

The  following  were  the  principal  places  in  the  Troad  at 
the  time  of  Strabo.  Near  the  promontory  Lfectum,  in  a 
plain  called,  from  the  abundance  of  sAlt  in  it,  Halesium, 
were  the  villages  of  Hamaxitus  and  Chrysa.  At  the  latter, 
which  stood  on  the  coast,  was  the  temple  of  Apollo  Smin- 
theus  (J7.,  i.  37),  which  was  fetill  standing  in  the  time  of 
Pliny.  Scepsis  was  so  called  from  its  having  been  first 
built  oh  the  nighest  summit  of  Ida,  \vKence,  according  to 
Strabo,  it  was  rehioved  to  a  spot  60  stadia  lower  by  Sca^ 
mandrius,  the  son  of  Hector,  artd  Ascanius,  the  son  of 
iEneas.  Strabo  elsewhere  calls  Scepsis  a  colony  of  the 
Milesians.  This  Was  the  spot  where  Aristotle  and  Theo- 
phrastus  collected  a  library,  which,  after  passing  through 
several  hands,  and  suJBFering  much  damage,  was  removed 
bv  Sulla  to  Athens.  Alexandria  Tfoas,  on  the  coast,  a 
little  to  the  north  of  Chrysa,  was  founded  by  Antigonus, 
who  peopled  it  with  the  inhabitants  of  several  neighbour- 
ing places.  According  to  Suetonius,  Julius  Caesar  once 
thought  of  making  Alexandria  the  capital  of  the  Roman 
empire.  Herodes  Atticus  built  an  aqueduct,  by  which 
the  town  was  supplied  with  water  from  Mount  Ida.  The 
number  of  splendid  builoings  which  the  town  once  pos- 
sessed is  proved  by  its  ruins,  which  still  exist  at  Eski-stam- 
bul.  From  Alexandria  to  the  promontory  Sigeum  {Yen- 
ishehf)  the  coast  was  called  Achaiiim.  The  promontory 
of  Sigeum  formed  the  southern  side  of  the  entrance  to  the 
Hellespont,  and  near  it  was  a  town  of  the  same  name, 
which  the  Athenians  took  frpm  the  Mitylenaeans  (b.c.  606). 
This  contest  is  made  memorable  by  the  prowess  of  Pittacus, 
who  commanded  the  Mitylenaeans.  and  slew  in  single 
combat  Phiynon,  the  leader  of  the  Athenians,  and  by  me 
disaster  of  the  poet  Aicaeus,  who  left  his  shield  on  the 
field  of  battle.  (Herod.,  v.  95 ;  Strabo,  xiii.,  p.  600.)  Near 
^igeum  was  the  Achilleum,  a  mound  of  earth  supposed  to 
be  the  ffrave  of  Achilles,  and  honoured  as  such,  hy  Alex- 
ander tne  Great  and  Julius  Csssar.  Not  far  to  the  east  of 
Sigeum  was  R^oeteum,  and  near  it  the  i^antium,  or 
monument  of  the  Telamonian  Ajax.  The  coast  between 
Sigeum  and  Rhceteum  was,  according  to  Strabo,  the  naval 
station  of  the  Greeks  during  the  siege  of  Troy.  Here  is 
the  mouth  of  the  united  rivers  of  Simois  apd  Scamander 
or  Xanthus.  The  Simois  is  now  called  Mendere-Chai. 
The  principal  city  in  Troas  was  Troy,  in  antient  times 
more  commonly  called  Ilium  ('l\iov),  which  exercised  a 
kind  of  sovereignty  over  the  other  towns  of  the  country. 
Its  site,  which  has  oeen  the  subject  of  so  much  discussion 
in  modem  times,  is  placed,  according  to  the  investigations 
made  on  the  spot  by  Dr.  von  Eckenbrecher,  upon  the 
vyestern  branch  of  a  range  of  hills  extending  from  the 
river  Simois  into  the  plain  towards  the  river  Scamander. 
Its  citadel  lay  .on  the  south-eastern  side  of  the  city. 
Others,  as  Pococke,  Le  Chevalier,  Choiseul  Gouffier,  have 
traced  its  site  a  little  farther  north  in  the  modern  Turicish 
village  of  Bunar-Bashi :  others  again. have  denied  the  ex- 
istence of  antient  Troy  altogether,  or  have  declared  it  to 
be  a  useless  task  to  investigate  its  site,  since  it  was  totally 
destroyed  b^  the  Greeks,  and  abandoned  by  its  inhabitants. 
But  even  tlus  last  opinion  is  too  sweepings  aince,  although 
Troy  may  have  been  destroyed  by  the  Greeks,  Homer,  who 
cannot  have  been  mistaken  on  this  point,  dearly  suggests, 
and  is  borne  out  by  Strabo,  that,  after  the  calamity  that  befell 
Troy  in  the  reign  of  Priam,  it  continued,  at  least  for  some 
time,  to  be  ruled  over  by  the  iBneadae,  a  briuich  of  the 
house  of  Priam.  The  city  of  Troy  which  Xerxes  (Herod., 
vii.  42,  &c.)  and  afterwards  Alexander  the  Great  visited 
may  have  been  of  later  origin,  but  it  is  nevertheleas  attested 
that  it  was  built  on  the  site  of  the  antient  Troy.     This 
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town  appears  to  have  gradually  decayed  after  the  time  of 
Alexander,  and  a  new  town  of  the  same  name  was  built 
somewhat  below  the  spot  where  the  Simois  is  joined  by 
the  Scamander.  (Strab.,  xiii.,  p.  5970  In  the  times  of 
the  Romans  this  Troy  was  regarded  and  treated  as  the 
genuine  antient  Troy  from  which  they  derived  their 
descent. 

The  first  king  in  Troas  is  said  to  have  been  Teucer, 
whence  the  Trojans  are  also  called  T^ucrians.  Dardanus, 
one  of  the  neighbouring  chiefs^  married  a  daughter  of 
Teucer,  by  whom  he  had  two  sons,  11  us  and  Erichthonius. 
The  latter  became  the  father  of  Troa,  from  whom  the 
names  Troy  and  Troas  are  derived.  He  had  three  sons, 
one  of  whom,  Ilus,  founded  the  .town  of  Ilium  or  Troy, 
which  became  the  capital  of  the  country  of  Troas.  In  the 
reign  of  his  successor,  Laomedon,  the  city  was  said  to  have 
been  fortified  with  walls  by  the  assistance  of  Poseidon 
(Neptune)  and  Apollo.  Soon  after  this  Troy  was  taken 
by  Hercules,  but  was  restored  to  Priam,  the  son  of  Laome- 
don, who  reigned  for  a  long  time  in  peace  and  prosperity, 
until  his  kingdom  was  attacked  by  the  united  forces  of 
the  Greeks,  in  consequence  of  his  son  Paris  having  carried 
off  Helen,  the  wife  of  Menelaus,  Afker  a  siege  of  nine 
years  the  Greeks  took  and  destroyed  the  city  of  Troy. 
This  event  is  usually  placed  about  the  year  b.c.  H84. 
After  this  time  the  history  ef  Troy,  which  until  then  is 
thoroughly  mythical,  is  completely  lost  to  us,  although,  as 
we  indicated  above,  iJt  must  have  continued  for  a  con- 
siderable time  afterwards. 

The  most  important  among  the  remaining  towns  of  the 
Troad  were  Dardanus  (the  capital  of  ^neas),  Thebe,  and 
Thymbra. 

Upon  the  topography  of  Troy  and  its  neighbourhood 
we  need  not  mention  the  earlier  works  of  Pococke,  Le 
Chevalier,  Choiseul  Gouffier,  Spon,  Wood,  Wheeler,  and 
others.  Those  who  seek  more  complete  information  may 
consult  Leake,  Travels  in  Asia  MinoVy  c.  6 ;  Forchhammer 
in  the  Journal  of  the  Geographical  Society  of  Londpriy 
vol.  xii.»  whose  essay  is  accompanied  by  a  topographical 
survey  of  the  Plaiif  of  Troy  by  Captain  Graves,  T.  A.  B. 
Spratt,  and  other  ofloicers  of  the  Royal  British  Navy.  Von 
Eckenbrecher.  '  Ueber  die  Lage  dee  Homeri^chen  Ilion,  in 
the  Rheinisches  Museum  fur  Philologies  for  1842,  p.  1-49, 
with  two  maps,  one  representing  the  antient  and  another 
the  modern  condition  of  the  cpuntiy.  Compare  also  Strabo, 
xiii.,  at  the  beginning ;  Plin.,  H.  A^,  c.  30  or  33 ;  Mannert, 
Geographic  der  Griechen  utid  Romero  vi.  3-  p.  449,  &c. ; 
Georgii,  Alle  Geographies  i.  p.  113,  &c. 

Besides  the  celebrated  Tro^,  there  are  some  other  towns 
in  anti(}uity  which  bore  this  name.  I.  A  village  near 
Memphis  in  Egypt,  and  near  a  mountain  called  the  Trojan 
mount  (TpmKov  dpop ;  Strab.,  xvii.,  p.  809).  It  was  believed 
to  have  been  founded  by  the  Trojans  who  accompanied 
Menelaus.  2.  In  Latium,  on  the  spot  where  MneoA  and 
his  Trojans  landed  on  theiir  9xrival  in  Italy  (Dionys.  Hal., 
i.  53  ;  comp.  Stephanus  Byz.,  under  Tpo^a,  who  mentions 
some  more  places  of  the  same  name. 

TROY,  AMERICA.    [New  York.] 

TROY  WEIGHT.  Neither  the  etymology  nor  the 
time  of  introduction  of  this  denomination  is  well  known ; 
the  received  opinion  is  that  it  took  its  name  from  a  weight 
used  at  the  fair  of  Troves :  this  is  likely  enough,  since  we 
find  more  than  one  large  town,  the  weights  of  which 
became  standards:  thus  we  have  the  pound  of  Cologne, 
of  Toulouse,  and,  perhaps,  also  of  Troyes. 

That  there  was  a  very  old  English  standard  pound  of 
twelve  ounces  is  a  we)I  determined  fact ;  and  also  that 
this  pound  existed  long  before  the  name  Troy  was  given 
to  it  or  another.  There  was  also  the  merchants'  pound  of 
fifteen  ounces,  and  the  Tower  pound,  having  twelve 
ounces  of  its  own,  but  less  than  the  Troy  pound  by  three 
quarters  of  an  ounce.  Though  the  troy  pound  was  men- 
tioned as  a  known  weight  in  2  Henry  V.,  cap.  4  (a.d.  1414), 
and  2  Henry  VL,  cap.  13  (a.d.  1423),  the  term  troy  was 
not  applied  to  the  le^  standard  pound  till  12  Henry  VII. 
CA.D.  1495).  The  merchants'  pound  seems  to  have  been 
the  origin  of  Avsrdvpoxs  weight. 

The  troy  pound  has  continued  to  be  the  legal  standard 
down  to  the  present  time,  though  onh^  actu^ly  used  in 
weighing  precious  metals  and  stones,  and  apothecaries' 
drugs.  It  had  preeiael^r  the  same  limitation  of  use  in 
the  time  of  Fleta,  who  is  supposed  to  have  lived  in  the 
time  of  Edward  I.  There  is  no  dqubt  that  it  was  originally 


the  pouqd  of  silver,  the  pound  sterling,  and  there  is 
evidence  that  this  pound  was  sometimes  described  as 
divided  into  twenty  parts  called  sterling  shillings.  The 
famous  statute  of  Henry  I.  (a.d.  1266)  [Sterling]  makes 
a  standard  for  it  ftom  the  weight  of  ears  of  wheat. 

The  pound  troy  is  now  divided,  for  gold  and  silver,  into 
twelve  ounces,  each  ounce  into  twenty  pennyweights,  and 
each  penn^rweight  into  twenty*four  grains.  But  for 
medicines,  it  is  divided  into  twelve  ounces,  each  ounce 
into  eight  drams  or  drachms,  each  drachm  into  three 
scruples,  and  each  scruple  into  twentv  grains.  A  cubic 
foot  of  water  weighs  75*7374  pounds  troy.  [Weights 
AXD  Measures.] 

TROY,  FRANCIS  DE,  was  bom  in  1648,  and  was  the 
son  of  Nicholas  de  Troy,  under  whom  he  commenced  his 
studies,  but,  at  the  a^e  of  nineteen,  became  a  diisciple  of 
Nicholas  Loir  at  Pans.  At  the  beginning  of  his  career  as 
an  artist  he  painted  historical  subjects,  which  however  he 
partly  abandoned,  being  more  inclined  to  portrait :  but, 
on  being  appointed  professor  in  the  Academy,  he  had 
to  paint,  according  to  custom,  an  historical  picture,  and 
chose  for  his  subject  Mercury  and  Argusj  which  was  so 
highly  admired  that  he  immeaiately  received  commissions 
to  paint  several  both  sacred  and  profane  subjects,  among 
which  was  a  very  flne  picture  for  the  church  of  St.  Gen^ 
vidve.  He  likewise  painted  for  the  duke  of  Maine  a  grand 
picture  containing  fifty  figures  the  size  of  life,  representing 
iEneas  relating  to  Dido  and  her  court  the  history  of  his 
adventures. 

Louis  XIV.  sent  him  to  Munich  to  paint  the  portrait  of 
the  Princess  Anne  Maria  Christina,  who  was  to  be  married 
to  the  dauphin.  He  received  the  greatest  encomiums  for 
the  beautilul  colouring  and  the  delicate  finishing  of  this 
portrait,  and  especially  for  preserving  the  lively  and  intel- 
ligent expression  of  the  countenance.  Both  the  Fl(Nren- 
tine  and  French  writers  a^ree  in  commending  the  style  and 
colouring  of  De  Troy.    He  died  in  1730,  aged  85  years. 

(Pilkington,  Lives  of  the  Painters^  e<lited  by  Fuseli ; 
Bryan's  Dictionary  of  Painters  and  Engravers.) 

TROY,  JOHN  FRANCIS  DE,  bom  at  Paris  in  1676, 
was  instructed  in  his  art  by  his  father  Francis.  When 
he  had  made  considerable  progress,  he  went  to  Italy, 
and  having  studied  at  Pisa  and  Rome,  returned  to  Pans, 
where    he    acquired  ^reat  reputation    as    an    historical 

gainter,  so  that  Louis  XIV.  conferred  on  him  the  order  of 
t.  Michael,  and  afterwards  appointed  him  director  of  the 
French  academy  at  Rome  ;  a  station  which  he  filled  with 
great  honour,  setting  a  bright  example  to  the  young  stu- 
dents, not  only  by  his  own  industry  and  devotedness  to  his 
profession,  but  by  his  private  virtues.  He  died  in  1752,  at 
the  age  of  seventy-six  years. 

The  portraits  of  this  artist  and  of  his  father,  painted  by 
themselves,  are  placed  among  those  of  celebrated  painters 
in  the  Florence  Gallery. 

(Pilkington,  Lives  qf  the  Painter's,  edited  by  Fuseli ; 
Bryan's  Dictionary  of  Painters  and  Engravers.) 

f  ROYES,  a  city  in  France,  capital  of  the  department  of 
Aube,  86  miles  in  a  direct  line  south-east  of  Paris,  94  miles 
by  the  road  through  Provins  and  Nogent-«ur-Seine,  or  105 
miles  by  Melun  and  Sens ;  in  48°  18'  N.  lat.  and  4''  5'  £. 
long. 

Troyes  .was  known  to  the  antientsby  the  name  of  Augus- 
tobona  (*  Itinerarium  Antonini')  or  Augustohana  (A^yotxr- 
r4/3ova,  Ptolemy),  and  was  the  chief  town  of  the  Trecasses 
or  Tricasses,  a  Celtic  nation,  from  whom  it  took,  towards 
the  close  of  the  Romanperiod,  the  name  of  Tricasses,  TVe- 
easses,  Trecases,  or  Iricassse  (for  it  is  thus  variously 
written),  and  at  a  period  still  later  that  of  Trecse  (Gregory 
of  Tours),  from  the  oblique  cases  of  which  the  modern  name 
Troyes  has  been  derived.  It  was  plundered  by  the  Nor- 
mans A.D.  889,  and  in  the  feudal  period  was  the  capital  of 
the  important  county  of  Troyes  or  Champagne ;  the  manu- 
factures of  the  town  date  from  the  time  of  Thibaut  orThibaud 
IV.,  count  of  Champagne  (a.d.  1102  to  1152).  In  the  civil 
troubles  of  the  reign  of  Charles  VL,  Troyes  was  taken  by 
the  duke  of  Bourgogne  or  Burgundy,  a.d.  1415 ;  and  here, 
A.D.  1420,  the  mamage  of  Henry  v .  of  England  with  Ca- 
therine of  France,  daughter  of  Charles  VL,  was  concluded, 
and  the  treaty  arranged  by  which  Henry  was  appointed  to 
succeed  Charles  VL  on  the  throne.  Troyes  was  retaken 
from  the  English  by  Charles  VIL,  a.d.  1429. 

Troyes  is  on  the  left  bfink  of  the  Seine,  which  flows  on 
the  northern  and  eastern  sides  of  the  town :  it  is  surrounded 
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by  walls,  which,  thougfh  antient,  are  ia  tolerably  good  con- 
dition, and  is  entered  by  six  gates.  The  rampartB  are 
planted  with  trees,  and  there  are  other  trees  at  their  foot, 
so  that  the  town  is  surrounded  by  a  double  alley  of  trees : 
the  ditch  also  is  laid  out  as  a  garden.  There  are  five  fau- 
bourgs or  suburbs.  The  streets  are  irregularly  laid  out, 
and  are,  with  some  exceptions,  narrow  and  crooked ;  the 
houses,  many  of  which  are  of  wood,  are  genettilly  ill-built ; 
and  in  fact  the  town  has  undergone  comparatively  little 
alteration  for  the  last  four  centuries :  the  gables  towards 
the  streets  fire  built  of  wood  painted  or  plastered,  and  are 
frequently  adorned  with  coarse  carving,  and  have  dark 
penthouses  which  overhang  the  shops.  Vaysse  de  Villiers 
mentions  that  the  houses  built  in  modem  times,  with  a 
framework  of  timber  covered  with  plaster,  are  some  of 
them  so  light  that  they  are  built  and  kept  in  store ;  and 
removed  when  purchased  to  the  spot  where  the  purchaser 
desires  to  have  them  fixed ;  and  that  sometimes  they  are 
afterwards  removed  bodily.  The  neighbourhood  of  the 
town  is  pleasant. 

There  are  three  parish  churches,  namely,  the  Cathedral 
of  St.  Pierre,  St.  Jean,  and  La  Sainte  Madeleine ;  and  five 
succursal  churches,  or  chapels-of-ease,  namely,  St.  Nicolas, 
St.  Pantaloon.  St.  Remi,  St.  Urbain,  and  St.  Nizier.  The 
Cathedral  of  St.  Pierre  is  a  fine  specimen  of  Gothic  archi- 
tecture, though  not  eaual  to  some  other  of  the  French  cathe- 
drals in  si^e  :  the  height  and  width  of  the  nave,  the  beautiful 
coloured  windows,  in  good  preservation,  which  adorn  the  side 
aisles  of  the  nave,  especially  three  beautiful  rose  or  cir- 
cular windows,  and  the  handsome  pavement  of  the  choir, 
are  among  the  features  which  attract  the  greatest  notice. 
The  exterior  of  the  church  is  less  worthy  of  attention  than 
the  interior ;  the  plan  has  never  been  completed :  there 
were  to  have  been  two  western  towers,  but  one  only,  192 
French  feet,  or  about  205  English  feet  high,  has  been 
erected.  Tlie  church  of  St.  Jean  is  remarkable  for  the 
narrowness  of  the  nave :  it  contains  a  fine  tabernacle  (a 
shrine  placed  on  the  altar  to  contain  the  pyx),  sculptured 
by  Giraidon ;  and  a  fine  painting  of  the  baptism  of  Christ, 
by  Mignard.  The  church  of  St.  Remi  contains  a  figure  of 
Christ  in  bronze,  by  Giiardon,  regarded  as  one  of  the  finest 
works  of  that,  sculptor.  The  chiu'ches  of  La  Sainte  Made- 
leine and  St.  Urbain  are  considered  as  very  beautiful,  and 
St.  Nicolas  has  a  handsome  front.  All  the  churches  of 
Troves  are  more  or  leSs  rich  in  painted  windows :  those  of 
St.  Nizier  and  St.  Pantaloon  axe  in  black  and  white  ;  those 
of  La  Madeleine  are  equally  beautiful  for  colouring  and  for 
design.  Of  the  other  public  buildings,  the  Hdtel  Dieu,  or 
hospital,  is  a  handsome  building  of  the  last  century,  re- 
manuible  for  a  fine  iron  railing  which  separates  the  garden 
or  court  from  the  street :  the  Hotel  de  Ville,  or  town-hall, 
has  a  handsome  stone  front,  the  work  of  Mansard,  adorned 
with  columns  of  black  marble ;  the  gate  of  St.  Jacques  or  St. 
James,  fianked  by  two  towers  and  surmounted  by  a  light 
spire,  is  sometimes  ascribed  to  Caesar,  though  it  appears  to 
have  nothing  of  the  Roman  character  about  it.  There  are 
beside  these  the  theatre,  the  episcopal  palace,  the  wine- 
mart,  the  abattoirs  or  slaughter-nouses,  the  shambles,  and 
the  gaol  and  house  of  correction. 

The  population  of  the  commune  of  Troyes  in  1826  was 
25,587;  in  1831,  23,749  for  the  town,  or  39,143  for  the 
whole  commune ;  in  1836,  25,563.  The  manufactures  of 
Troyes  are  important,  and  are  promoted  by  the  distribution 
of  the  waters  of  the  Seine  through  the  town,  bj;  means  of 
numerous  canals  which  were  constructed  by  Thibaud  IV., 
count  of  Champagne,  in  the  12th  century :  the  chief  arti- 
cles made  are  cotton  and  woollen  yarn,  cotton  hose, 
printed  cottons,  dimities,  tapes,  and  other  cotton  goods  ; 
blankets,  flannel,  cloth,  and  other  woollen  goods ;  linens, 
printing  paper,  playing  cards,  chamois  and  other  leather, 
gloves,  leather  breeches,  hats,  wool-cards  and  combs, 
spinning-wheels,  knitting-needles,  agricultural  implements, 
furniture,  mu^caJ  strings,  leaden  utensils  and  vrares,  and 
whiting.  There  are  dye-houses,  bleach-grounds,  bleach- 
in^-houses  for  wax,  and  tan-mills.  The  weaving  and 
knitting  of  hosiery,  which  form  a  principal  branch  of  the 
manufacturing  industry  of  Troyes,  are  carried  on  by  the 
peasantry  in  the  rural  districts,  who  combine  thia  manufac- 
ture with  their  agricultural  pursuits.  The  condition  of  the 
workpeople,  whether  peasants  or  town  workmen,  has  much 
improved  since  the  Revolution :  they  now  obtain  better 
wages,  are  neatly  and  even  smartly  dressed,  and  eat  meat. 
There  are  five  fairs,  two  of  eight  days  each.    In  the  latter 


part  of  the  middle  ages  the  fairs  of  Troyes  were  of  great 
importance  ;  and  a  lar^e  portion  of  the  trade  of  France  with 
Germany  and  Switzerland  was  transacted  at  them.  The 
i^avigation  of  the  Seine  at  the  beginning  of  the  last  cen- 
tury commenced  at  Troyes ;  but  through  the  neglect  of  the 
works  needfiil  to  keep  up  the  navi^tion,  the  river  has  ceased 
to  be  navigable  above  M6ry,  which  is  many  miles  below 
Troyes.  In  1806  a  canal  to  follow  the  course  of  the  Seine, 
from  Troyes  to  the  junction  of  the  Aube,  was  commenced 
by  order  of  Napoleon ;  the  works  were  suspended  in  1814, 
but  recommenced  in  1826 ;  we  are  not  aware  what  pro- 
gress they  have  since  made.  Several  important  roads  con- 
verge at  Troyes. 

Troyes  is  the  seat  of  a  bishopric ,  the  diocese  compre- 
hends the  department  of  Aube  ;  the  bishop  is  a  suffragan 
of  the  archbishop  of  Sens  and  Auxerre.  Tnere  are  several 
fiscal  and  administrative  government  offices ;  a  tribunal  de 
pr6miSre  instance,  or  subordinate  court  of  justice ;  a  tri- 
bunal de  commerce,  or  commercial  court ;  three  justices  of 
the  peace,  with  their  respective  cantons  or  districts;  a 
chamber  of  commerce,  and  a  council  of  pnid*hommes ;  a 
prison  and  house  of  correction,  baths  and  a  theatre. 

Printing  was  established  at  Tiroyes  about  the  middle  of 
the  15th  century,  and  there  were  a  few  years  since  ^sa 
printing-offices.  The  public  library  contains  45,000  vo- 
lumes and  4000  manuscripts.  Tliere  are  a  society  of 
agriculture,  science,  arts,  and  literature ;  two  seminaries 
for  the  priesthood ;  a  high  school ;  a  free  school  for  draw- 
ing and  architecture  ;  and  a  mercantile  school.  There  are 
a  society  of  maternal  charity,  and  four  hospitals  or  asy- 
lums, including  one  for  the  aged  of  both  sexes  and  for 
poor  orphan  boys,  and  one  for  poor  orphan  girls.  Troyes 
was  the  native  place  of  Pope  Urban  IV.,  the  son  of  a  shoe- 
maker ;  of  Juvenal  des  Ursins,  an  historian  of  the  middle 
ages ;  of  the  brothers  Pierre  and  Francois  Pithou,  and  of 
Jean  Passerat,  all  three  distinguished  at  the  revival  of 
learning,  and  the  last  one  of  the  authors  of  *  Le  Satire 
M6nipp6e ;'  of  the  sculptor  Girardon,  and  the  painter 
Mignard.  The  arrondissement  of  Troy^  comprehended  in 
IK^  a  hundred  and  twenty-two  communes ;  the  population 
in  1831  was  87,431.  It  is  subdivided  into  nine  cantons  or 
districts,  each  undei'  a  justice  of  tlie  peace. 

(Malte-Brun,  Geographie  Universelle,  Dietionvaire 
Geographique  Universet ;  Dupin,  Forces  Productives  de 
la  France;  Ysysse  de  Villiers,  Itiniraire  Descriptt/de  ia 
France,) 

TRUCK  SYSTEM.  TRUCK  ACT.  Truck,  which 
means  exchange  or  barter,  has  come  to  be  appropriated  to 
signify  the  payment  of  wages  of  labour  in  goods,  and  not 
in  money.  By  the  truck-system  is  meant  this  mode  of 
paying  wafes,  together  with  the  maas  of  its  tendencies  and 
results.  The  Truck  Act,  1  &  2  Will.  IV.,  cc.  36,  37,  is  an 
act  passed  in  1831,  which,  repealing  all  the  previous  acts 
passed  for  the  same  purpose,  provided  anew  and  more 
stringently  for  the  prevention  of  paynient  of  wages  in  truck 
in  the  departments  of  industiy  tnerein  enumerated.  The 
wages  of  amcultural  labourers  and  domestic  sei-vants  are 
exempted  from  the  operation  of  the  act.  The  evidence 
published  in  the  Report  of  the  Select  Committee  of  the 
House  of  Commons  appointed  in  the  last  session  (1842) '  to 
inquire  into  the  operation  of  the  law  which  prohibits  the 
payment  of  wages  in  goods,  or  otherwise  than  in  the  cur- 
rent coin  of  the  realm,  and  into  the  alleged  violations  and 
defects  of  the  existing  enactments,'  shows  that,  notwith- 
standing the  Truck  Act,  the  truck-system  is  still  in  exten- 
sive operation  in  mills,  factories,  iron-works,  collieries,  and 
stone-ouarries  in  the  kingdom,  and  abundantly  illustrates 
the  evil  tendencies  of  the  system.  These  evil  tendencies 
will  be  found  also  ably  explained  in  the  debates  in  parlia- 
ment to  which  the  introduction  of  the  'truck  Act  gave  rise 
in  the  years  1830  and  1831,  and  especially  in  the  speeches 
of  Mr.  Littleton  (now  Lord  Hatherton),  the  author  of  the 
act,  Mr.  Herries,  and  Mr.  HuskisBon. 

It  is,to  be  observed,  in  the  outset,  that  the  chief  part  of 
the  evils  of  what  is  called  the  truck-system  is  incidentid, 
and  not  essential  to  the  payment  of  wases  in  trudk,  arising 
out  of  the  power  of  the  master  over  the  workman,  which 
enables  the  former  to  use  this  mode  of  paying  wages  to 
defraud  and  oppress  the  latter.  A  master  may  pay  the 
wages  of  his  workmen  wholly  or  in  part  in  truck,  in 
articles  of  food,  clothing,  &c.,  either  by  agreement,  or  with 
only  the  understood  consent  of  his  workmen ;  and  if  he 
supply  these  articles  at  prices  no  higher  than  those  at 
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"Which  they  are  to  be  procured  elsewhere,  and  study  to 
meet  the  various  wants  of  the  workmen  and  their  families, 
the  utmost  harm  that  can  result  is  the  loss  to  the  workmen 
of  the  moral  and  economical  lessons  which  the  disburse- 
ment by  themselves  of  weekly  money-wages  is  fitted  to 
supply,  and  the  interference  with  the  business  and  profits 
of  neighbouring  retail  shopkeepers ;  and  there  will  always 
in  such  cases  be  some  advantage  to  set  against  these,  so 
far  as  they  go,  evil  results.  Thus  if  some  workmen  would 
husband  money-wages  carefully,  and  cultivate  habits  of 
prudence,  others  would  probably  spend  recklessly  and  at 
the  alehouse  what  the  system  of  payment  adopted  by 
masters  such  as  we  are  speaking  of  effectually  devotes  to 
useful  and  proper  purposes ;  and  if  custom  is  thus  taken 
awavfix>m  neighbouring  tradesmen,  better  articles  are  pro- 
bably supplied  and  at  lower  prices,  by  masters  who  consult 
the  convenience  and  comfort  of  their  workmen,  and  who 
are  not  dependent,  as  tradesmen  are,  on  retail  profits.  There 
are  indeed  circumstances  under  which  the  truck-system, 
practised  by^wise  and  benevolent  masters,  is  a  great 
benefit,  without  alloy  of  evil.  Large  works  are  carried  on 
in  remote  districts  where  there  are  no  shops,  or  so  few, 
that  in  the  absence  of  sufficient  competition,  they  are  both 
bad  and  dear.  These  works  give  constant  employ  to  a 
large  number  of  workmen,  who  are  bom,  live,  and  die  on 
the  works :  the  master  of  the  works  supplies  them  from 
stores  of  his  own  with  necessaries  and  other  articles  at 
iivholesale  prices,  setting  what  Uiey  have  against  their 
wa^es:  he  provides  medical  attendance  and  schools  for 
their  children,  towards  which  he  stops  small  portions  of 
their  wages ;  and  establishes  benefit-clubs,  to  which  he 
makes  them  contribute  in  the  same  way :  here  no  trades- 
men are  injured,  and  the  workmen  are  greatly  benefited 
by  the  favourable  terms  on  which  they  obtain  commodities, 
and  by  all  the  other  benevolent  arrangements  of  the  master, 
which  fulfil  purposes  generally  sacrificed  where  the  track- 
system  is  adoj^ted.  Such  a  case  as  this  was  supplied  by  Sir 
John  Guest's  iron-works  at  Dowlas  in  Glamorganshire,  an 
interesting  account  of  which  is  contained  in  Mr.  Thomas 
Evans's  evidence  in  the  *  Report  on  Payment  of  Wages' 
(pp.  64-8).  The  truck-shop  formerly  kept  on  these  works 
was  discontinued  in  1831,  when  the  Track  Act  came  into 
operation.  Mr.  Evans  says : — *  They  used  to  buy  largely, 
to  keep  the  prices  regular,  and  in  one  year  they  lost  9000/. 
by  a  purchase  of  flour :  they  never  raised  the  price :  we 
were  then  in  an  isolated  place  upon  the  top  of  a  hill ;  now 
we  have  a  town  round  us.'  When  notice  was  given,  in 
1831,  of  the  discontinuance  of  the  shop,  'the  men  remon- 
strated, and  asked  us  to  continue  it,  m  order  to  regulate 
the  prices.'  The  other  arrangements  for  schools,  benefit- 
clubs,  and  medical  attendance  continue. 

But  it  is  clear  that  the  circumstances  of  remote  situation 
and  want  of  shops,  which  suggest  the  adoption  of  the 
track-system,  and  render  it  capable  of  being  used  with 
peculiar  advantage,  also  imply  a  want  of  competition  of 
employers  of  labour,  and  difficulty  for  the  workman  to  leave 
his  employer,  and  thus  increase  the  daneer  of  its  being 
used  to  the  detriment  of  the  workmen.    Where  the  track- 
system  acts  beneficially,  it  is  owing  entirely  to  the  justice 
and  benevolence  of  the  individual  track-masters.    On  th^ 
character  of  the  master  everything  depends.    In  the  hands 
of  masters  of  opposite  character,  and  under  circumstances, 
whether  of  scarcity  of  employment,  of  isolated  situation, 
or  of  combination  amon^  masters  in  the  same  business  or 
through  an  extensive  district,  which  place  the  workman 
more  or  less  at  the  mercy  of  his  emplover,  the  payment 
of  wages  in  track  may  be,  and  continually  has  been,  and 
is  still  extensively,  used  for  the  defrauding  and  oppressing 
of  workmen.     Masters  compel  workmen  to  taike  goods 
from  them,  which  are  supplied  at  a  higher  price  than  they 
might  be  procured  from  tradesmen ;  and  the  workmen  s 
wages  are  thus  actually  diminished  in  amount,  while  they 
are  still  estimated  at  the  same  money-rate.    They  compel 
the  workmen  to  take  articles  of  infenor  (quality,  or  more  of 
a  particular  article  than  they  desire,  which  leads  to  their 
depriving  themselves  of  otner  articles  that  would  render 
their  general  condition  more  comfortable ;  or  even  articles 
which  they  can  make  no  use  of  at  all,  and  are  obliged  to 
sell   again,  of  course  at  a  loss.    K  the  masters  do  not 
supply  every  article  needed  by  the  workmen,  and  the  latter 
have  still  to  go  to  shopkeepers  to  supply  these,  they  have 
little  or  no  money  for  the  purpose,  the  masters  always  taking 
care  to  stop  what  is  due  to  tnemselvcs  at  their  own  prices 
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out  of  wages ;  the  shopkeepers  are  less  likely  to  give  credit ; 
and  if  they  give  it,  they  stand  a  great  chance  of  not  being 
paid.  In  the  accounts  kept  between  masters  and  work- 
men, the  former  have  all  their  own  way,  and  the  latter  are 
cheated,  over  and  above  the  cheating  of  prices ;  settlements 
of  accounts  are  at  long  intervals,  and  the  workmen  never 
know  exactly  how  they  stand  in  their  masters'  books ;  some 
masters  make  it  an  object  to  have  the  workmen  always  in 
debt  to  themi  which  mcreases  their  hold  on  the  workmen. 
The  workman's  means  of  comfort  are  diminished,  his  con- 
dition and  his  character  are  deteriorated :  he  does  not  look 
beyond  the  track-shop,  and  his  wa^es  being  absorbed  by 
the  master,  he  has  no  means  of  making  provision  for  the 
future. 

These  are  the  evil  results  of  the  track  system,  and 
the  ways  in  which  iigury  is  done  by  it  to  workmen,  and  at 
the  same  time  to  other  masters  who  do  not  adopt  the 
track-system,  or  who  do  not  use  it  fraudulently,  and  who 
cannot  therefore  compete  in  prices  with  those  who  'do, 
and  to  shopkeepers  who  both  lose  their  customers,  in 
the  articles  of  chief  demand  among  the  poor,  and  have 
greater  difficulty  and  risk  in  respect  of  payment  for  those 
articles  for  which  workmen  still  need  to  resort  to  them. 
We  shall  select  a  few  instances  of  these  mal-practices  from 
the  Report  which  has  been  already  quoted,  premising  that 
what,  if  there  were  no  law  against  track,  would  be  uways 
done  directly  and  openly,  is  now  done  by  various  contriv- 
ances, such  as  tickets  negotiable  at  adjoining  shops,  which 
have  the  names  of  other  persons  over  the  doors,  for  the  pur- 
pose of  evading  the  act,  which  however  would  seem  to  be 
so  worded  as  to  be  capable  of  covering  almost  every  artifice 
instanced  in  this  Report.  At  the  same  time  track  is  prac- 
tised openly  and  without  attempt  at  evasion,  to  a  great  ex- 
tent ;  which  shows  that  the  provisions  of  the  act,  well  con- 
trived as  they  unquestionably  are,  are  not  eifectual. 

Three  witnesses,  one  of  whom  had  been  himself  a  victim 
of  this  injustice,  relate  the  following  transaction: — Fifty 
wool-combers,  in  the  employ  of  Messrs.  Turaer  and 
Mitchell,  Bradford,  were  coqipelled  on  one  occasion  to  take 
each  a  piece  of  worsted  stufP,  measuring  twenty-eight 
yards,  undyed,  for  which  each  was  charged  1/.  U.  It  was 
agreed  that  Is,  a  week  was  to  be  stopped  out  of  each 
man's  wases,  till  the  stuff  was  paid  for :  but  at  the  end  of 
three  weeKs,  each  of  them  was  set  to.a  piece  of  work  of  the 
value  of  7s.  Qd,^  which  was  all  put  against  each  mans 
debt ;  and  afterwards,  before  the  debts  were  cleared  off,  28, 
a  week  was  stopped  out  of  the  wages.  The  dyeing  and 
finishing  of  each  piece  of  stuff  cost  each  man  4f.  more, 
and  wimout  that,  it  was  neither  useable  nor  saleable. 
Jeremiah  Davidson,  one  of  the  men,  gives  evidence, 
*  I  wanted  to  sell  some  of  them  to  my  neighbours,  but 
nobody  would  buy  it  of  have  it :  it  cost  me  if.  U,  and  4f . 
for  dyeing,  making  1/.  5«.  the  28  yards ;  they  said  at  the 
dearest  place  they  could  go  to  they  could  get  it  at  8</.,  and 

it  stood  me  in  nearly  lid My  mistress  cut  it  up  for 

frocks  and  petticoats ;  I  had  some  of  them  before  in  the 
same  way  that  we  had  to  sell  to  live  upon  ;  we  had  not  a 
bite  or  a  tack  to  live  upon  while  we  were  working  this 
lather  of  wool  extra.'  (Report ^  pp.  23,  24.)  It  is  an  aggra- 
vation of  the  craelty  of  tnis  transaction  that  the  men  are 
prohibited  by  law  from  hawking  the  goods  thus  forced 
upon  them,  for  sale,  without  a  licence.  Davidson  had 
worked  for  these  masters  for  rather  more  than  two  years, 
and  during  the  whole  time  had  been  subject  to  this  prac- 
tice of  supplying  goods  and  stopping  wages  for  them. 

John  Fisher,  ^rorking  for  mjt.  Walker,  a  worsted  manu- 
&cturer  near  Bradford,  was  paid  his  wages  *  part  in  money, 
and  part  -of  it  in  potatoes  and  dirt. ....  I  durst  not  have 
any  objections  for  fear  of  losing  my  bit  of  work.  I  wanted 
to  take  three  stone  of  these  potatoes ;  he  says,  **  Oh,  three 
stone  will  be  nothing  at  all,  you  might  take  rather  more, 
it  will  only  be  settled  at  so  much  a  week,"  and  so 
like  he  put  down  half  a  load  for  me.'  A  fortnight 
alter,  his  master  wanted  him  to  take  more :  '  I  said,  '*  We 
have  had  a  sufficient  of  them,  and  have  been  obliged  to 
sell  eight  stone  of  them  for  2s,  Sd.  on  purpose  to  raise  a 
bit  of  flour,"  for  I  had  wife  and  child  very  bad  in  the  house 

at  that  present,  and  I  was  obliged  to  sell  them I 

had  to  sell  them  at  about  Z^d.  and  he  charged  5</.,  and 
when  it  was  put  down  to  me,  instead  of  having  seven  stone 
and  a  half,  I  nad  only  seven  stone.  It  was  snort  weight, 
and  in  that  half  load  there  was  19  lb.  nothing  but  dirt. ...  I 
wanted  to  take  them  the  first  time  by  my  two  hands,  thia 
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vray  (describing  it\  and  young  master  said,  <*  We  do  not 
allow  it  in  that  way ;  you  must  take  them  this  way."  I 
wanted  to  take  them  without  the  dirt,  and  he  gave  me  a 
shovel  and  said  I  must  take  them  up  with  that ;  and  there 
was  19  lbs.  of  dirt/  (Report,  pp.  15-17.)  Fisher  had  been 
in  the  workhouse  before  being  in  Mr.  Walker's  employ, 
owing  to  want  of  employment.  The  inability  to  get  work 
elsewhere  made  him  stay  with  Mr.  Walker. 

William  Morgan,  a  miner  and  collier  in  Monmouth- 
shire, relates  that  in  the  Abercan  works,  the  workmen 
select  what  goods  they  want,  and  get  an  order  on  another 
part  of  the  shop  for  the  money  to  pay  for  them.  *  We 
must  not  take  the  monev  away,  but  pay  it  all  back  there ; 
not  even  one  penny  to  nave  a  pennyworth  of  balm ;  and 
if  we  want  a  penny  or  two  to  pay  any  man  whatever,  we 
must  sell  some  of  these  things  and  lose,  a  penny  upon  the 
article :  if  we  want  a  quarter  of  potatoes  nrom  a  huckster, 

we  must  sell  some  of  the  articles I  have  been  forced 

to  buy  potatoes  with  shop  things,  and  pay  my  lodg- 
ings with  shop  things ;  and  I  was  not  looked  on  m 
my  lodgings,  because  I  had  no  money  to  pay  them.  I 
lodged  at  a  baker's  house,  and  I  was  obliged  to  bring  cur- 
rants to  him  to  pay  the  rent,  and  lose  Id,  in  the  pound.' 
(p.  108.)  We  select  the  following  cruel  example  of  the 
working  of  the  system  from  the  evidence  of  Mr.  Pritchard, 
clerk  and  cashier  in  iron-works  in  Monmouthshire  : — It  is 
the  case  of  a  workman  •  whose  child  died ;  he  could  get 
no  money ;  there  was  nothing  to  be  had  at  the  works ;  he 
asked  for  money  and  it  was  denied  him,  but  if  he  chose 
to  take  goods  out  of  the  shop  he  was  welcome  ;  that  was 
the  answer,  that  he  might  take  ^oods  out  of  the  shop,  and 
bury  his  child  ;  and  he  was  obliged  to  take  goods  up  and 
sell  them  in  order  to  bury  his  child.'  (p.  113.) 

Mr.  Shepherd,  a  grocer  and  dra]^er  in  the  island  of  Port- 
land, where  the  truck-system  is  umversal,  says  it  frequently 
happens  that  quarrymen  in  full  work  find  themselves  un- 
expectedly in  debt  to  their  employer,  when  they  have  a 
settlement  of  accounts,  according  to  the  custom  of  the 
place,  at  the  end  of  six  months.  He  mentions  an  instance 
of  a  man  who,  expecting  to  receive  5/.,  found  himself 
brought  in  10*.  in  debt.  (p.  115.)  The  Rev.  F.  D.  Perkins 
of  Sowe,  near  Coventry,  gives  the  following  evidence  : — 

*  ITiey  do  not  know  how  their  account  is  going  on,  and 
they  overrun  it,  sometimes  without  meaning  to  do  so ;  that 
is,  the  poor  people  cannot  read,  the  account  is  kept  by  the 
master,  and  the  workmen  have  books.  I  have  seen  these 
books,  purporting  to  be  a  list  of  the  articles  which  they 
have  had,  but  it  was  impossible  to  understand  it,  for  the 
accounts  are  kept  in  hieroglyphics.  I  have  said  to  a  man, 
"  How  does  your  account  stand  ?"  and  he  has  said,  "  I  do 
not  know."  "  What  does  this  mean  ?"  1  have  said :  "  I  do 
not  know."  ....  The  account  appears  to  be  kept  in  a  way 
that  the  master  can  alone  tell  wnat  it  means ;  the  men  are 
not  at  all  aware  of  what  they  are  spending.'    (p.  141.) 

The  following  are  instances  of  the  amount  of  profits 
realized  by  the  practice  of  truck.  Mr.  Oldfield,  clerk  to 
Messrs.  Stainton  and  Jones,  solicitors,  Chorley,  Lancashire, 
states  that '  the  whole  of  the  mill-owners  in  Chorley,  with 
the  exception  of  one  in  the  cotton-trade,  are  in  the  habit 
of  getting  something  like  50  per  cent,  out  of  the  shop.' 
(p.  84.)  Autey,  a  hosier,  at  Bradford,  estimates  the  profits 
made  by  the  truck-masters  about  Bradford  at  25  per  cent, 
on  the  goods  they  supply.  « I  will  give  you  the  instance 
of  a  person  living  three  miles  IVom  Shipley,  at  Idle  :  .  .  .  . 
she  can  purchase  goods  in  Idle  at  5«.  in  the  pound  less 
than  she  can  at  the  shop ;  when  she  has  to  take  them  out 
for  work,  she  pays  4d,  to  6rf.  per  stone  upon  flour.  Id.  per 
pound  upon  sugar,  2d,  per  pound  upon  tea  and  oatmeal, 
cheese,  bacon,  and  other  articles  in  the  same  ratio.*  T>yo 
miners  from  Monmouthshire  state  that  they  would  rather 
receive  15*.  a-weisk  in  money,  and  could  do  better  with  it 
than  their  present  nominal  wages  of  11,  paid  in  truck. 
(Evidence  of  W,  Morgan,  p.  108,  and  of  Howard,  p.  110.) 
Mr.  Shepherd,  of  Portland,  is  asked,  with  reference  to 
the  quarry-masters  of  that  island :  •  What  do  you  suppose 
the  profits  of  the  employer  to  be  per  cent,  on  the  supply 
of  the  articles? — I  should  say  from  15  to  20  per  cent.* 

*  Have  they  ever  run  as  high  as  25  or  30  per  cent.  ?— I 
cannot  say  that  j  I  think  they  do.'  (p.  116.)  Mr.  Shepheid 
produced  bills  m  which  Portland  quarrymen  are  charged 
60*.  and  65*.  for  a  sack  of  flour,  which  is  bought  at  Wey- 
mouth and  imported  into  Portland  for  49*. 

*  These  are  a  few  instances  selected  out  of  the  many  con- 


tained in  the  very  interesting  Report  of  the  Select  Com- 
mittee on  the  Payment  of  Wages  of  the  evils  of  the  truck- 
system.  The  reader  is  now  in  a  condition  to  compare  the 
evil  tendencies  of  the  payment  of  waves  in  truck  with  its 
tendencies  for  eood.  it  is  to  be  feared,  from  the  nature  of 
the  case,  that  the  number  of  masters  who  will  use  it  to  the 
injury  of  their  workmen  will  preponderate  greatly  over  the 
number  of  those  who  will  use  it  for  their  benefit ;  and  the 
results  realize  this  apprehension.  The  cases  in  wlucb,  with 
good  masters,  it  is  capable  of  being  turned  to  the  deeided 
advantage  of  the  workmen  are,  atter  all,  neeesBarily  very 
few  ;  and  in  these  cases  the  good  may  always  be  effected 
by  shops  kept  by  persons  other  than  the  master,  who  are 
brought  there  by  nim,  and  who  are  necessarily,  from  the 
custom  which  is  within  the  master's  control,  amenable  to 
his  influence.  Besides,  shops  will  l)e  found  ia  a  short  time 
where  they  are  wanted.  Generally,  where  the  mtem  is 
practised  even  by  good  masters,  there  will  be  disadvantage 
as  well  as  advantage.  Where  the  masters  who  pnctise  it 
are  not  benevolent  and  just,  the  evils  to  which  it  may  be 
turned  are  those  that  we  have  described  and  exemplified ; 
and  the  power  which  the  master  possesses  over  his  wiikmen, 
the  profit  which  he  may  make  by  using  truck  fhuiduiently 
and  oppressively,  and  the  abundance  of  labour  in  propor> 
tion  to  employment  which  ^nerally  exists  in  a  countiy 
considerably  advanced  in  civilization,  combine  to  produce 
extensive  evil  from  the  truck-system.  And  the  evil  always 
increases  with  the  increase  of  other  evils  which  fall  hardest 
on  the  labouring  classes, — with  a  crippled  tiade  and  de- 
clining ^manufactures,  which  at  the  same  time  that  they 
diminish  masteis'  profits  and  make  work  more  difficult  to 
be  obtained,  increase  the  inducement  to  the  master  to  re- 
sort to  the  truck-system,  and  diminish  tiie  power  of  the 
workman  to  withsund  it.  Thus  in  periods  of  distress, 
when  truck  prevails  most,  it  reacts  and  increases  the 
evils  of  the  distress,  aggravates  the  evils  of  the  condi- 
tion of  the  working-classes,  and  adds  to  their  disaffection. 
Excitement  against  the  truck-system  was  mingled  in  the 
Luddite  riots  of  1813;  and  there  is  evidence  in  the  Report 
to  which  we  have  so  frequently  referred  of  its  having  had  a 
share  in  the  late  riots  in  the  mining-districts  of  Monmouth- 
shire (Evidence  of  Phillips,  p.  76,  and  of  W.  Morgan, 
p.  110),  and  of  its  having  been  a  chief  cause  in  }Ht>ducing 
riots  among  the  nailers  of  Dudley  in  the  spring  of  the  pre- 
sent year  (1842).    (Evidence  of  Lewie,  p.  52.) 

We  have  no  hesitation  therefore  in  advocating  the  pro- 
hibition of  payment  of  wages  in  truck;  and  we  do  not 
think  that  much  benefit  would  be  derived  ih>m  a  plan 
recommended  by  one  or  two  witnesses  before  the  Com- 
mittee, in  Ueu  of  total  prohibition,  which  we  will  give  in 
the  words  of  one  of  them,  Mr.  James  Smith,  of  Deanston  : 
*  If  any  law  could  be  formed  to  have  it  done  by  licence,  so 
that  the  master  should  be  licensed  to  supply  the  people  by 
truck,  under  certain  regulations  as  to  the  mode  oy  which 
it  should  be  done*  and  that  it  should  be  brought  by  some 
simple  process  under  the  review  of  some  of  the  local  courts, 
either  the  sheriff  or  quarter-sessions,  or  the  ordinary  meet- 
ings of  justices,  it  would  be  very  beneficial'  (p.  71). 
(See  also  the  Evidence  of  Mr,  W,  Dtxon,  p.  80.)  The  good 
to  be  derived  under  certidn  circumstances  from  a  truck- 
shop  kept  by  the  master,  may,  as  we  have  already  ob- 
served, be  always  derived,  with  the  master's  aid,  from 
a  shop  kept  by  some  one  else ;  and  we  cannot  conceive  the 
possibility  of  a  licensing  system  which  would  be  proof 
against  all  the  means  of  evasion  to  which  truck-masters 
may  and  will  resort.  It  is  right  to  add  that  the  two  wit- 
nesses whom  we  have  quoted  are  both  from  Scotland, 
where  a  law  which  gives  tradesmen  a  power  of  arresting 
wa^es  in  the  hands  of  mssters  for  workmen's  debts,  and 
which  is  found  very  grievous  to  the  working-classes,  who 
are  encouraged  bv  tradesmen  to  contract  debts  and  then 
persecuted  with  this  law,  renders  the  truck-system  a  relief 
from  the  oppressions  of  tradesmen,  and  gives  it  a  peculiar 
and  local  value. 

There  have  always  however  been  found  persons  to  con- 
tend against  any  legislation  whatever  on  this  subject ;  and 
it  will  be  well  to  consider  briefly  the  argument  by  which 
the  opinion  of  such  persons  is  principally  supported. 

Legislation  against  truck  is  often  condemned  as  an  in- 
terference with  the  rate  of  wages,  which  is  governed  by 
certain  natural  laws,  and  which  the  legislature  cannot 
attempt  to  rejjulate  without  doing  mischief.  But  there  is 
an  obvious  distinction  between  the  rate  of  wages,  and 
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a  particular  mode  of  paying  wages  which  affords  facilities 
to  the  master  of  cheating  and  oppressing  his  workmen,  and 
enables  him  actually  to  lower  wages  while,  preserving 
them  at  the  same  money-rate,  he  does  not  appear  to  do  so. 
The  object  of  legblatinff  against  truck  is  not  to  interfere 
with  the  natural  laws  which  govern  the  rate  of  wages,  but 
to  protect  the  powerless  workman  against  the  master  who 
would  increase  his  own  profits  fraudulentiy  and  at  his  ex- 
pense, and  to  secure  to  nim  the  advantages  to  be  derived 
firom  the  regular  receipt  of  money-wages  and  the  manage- 
ment of  Ins  own  expenditure.    It  is  legislation,  not  to 
determine  the  contracts  which  shall  be'  made  between 
master  and  workman,  but  to  secure  the  latter  the  fulfil- 
ment of  the  contracts  by  the  payment  of  wages  in  full  and 
in  money.    This  distinction  was  forcibly  put  by  Mr.  Hus- 
kisson,  in  his  speech  on  Mr.  Littleton's  biD,  on  the  5th  of 
Juty,  1830,— one  of  his  last  speeches.    *  Why  should  the 
legislature  not  do  towards  the  poor  and  helpless  part  of 
the  community  what  it  had  ever  been  .the  policy  of  the 
law  to  do  towards  all  those  who  were  unable  to  protect 
themselves?    It  was  the  duty  of  every  state  to  ensure  the 
fulfilment  of  contracts,  in  the  sense  m  which  those  con- 
tracts were  made.    There  were  manv  instances  of  the 
legislature  doing  this,  as  well  as  instances  of  its  inter- 
ference for  the  protection  of  those  who  could  not  protect 
themselves,  or  who  perhaps  could  protect  themselves,  but 
were  induced  by  the  acts  of  others  to  make  improvident 
bargains.  What,  for  instance,  was  the  act  which  related  to 
the  lending  of  money  upon  annuities?    That  act  was 
passed,  not  for  the  protection  of  persons  who  were  obliged 
to  sell  their  labour  for  whatever  they  could  obtain  for  it, 
not  for  the  protection  of  the  most  helpless,  the  least 
informed,  the  most  friendless  part  of  society,  but  for  the 
protection  of  those  who  might  be  obliged,  from  circum- 
stances, to  have  recourse  to  money-lenders.    That  act 
provided  that  every  contract  should  be  void  unless  the 
payment,  contracted  for  in  money,  should  be  actually  paid 
in  money.    Why  then  should  we  not  extend  the  same 
protection  to  those  who  had  no  friend  to  guide  them,  and 
who  looked  up  to  the  legislature  as  their  shield  against  the 
extortion  of  those  who  regarded  only  their  own  advantage, 
and  never  thought  of  the  sufferings  and  affections  of  those 
whom  they  employed.'     (Huskiuon's  Speeches,  vol.  iii., 
p.  626.) 

The  followinff  is  a  summary  of  the  Truck  Act,  often 
known  as  Mr.  Littieton's  Act,  which  was  passed  in  1831. 
It  declares  all  contracts  for  hiring  of  the  artificers  after- 
wards enumerated,  by  which  wages  are  made  payable 
wholly  or  in  part  otherwise  than  in  the  current  coin  of  the 
realm,  or  which  contain  regulations  as  to  the  expenditure 
of  wages,  to  be  illegal,  null,  and  void.  All  payment  of 
wages  is  to  be  in  money  entire  ;  and  an)r  payment  of  wages 
in  goods  is  declared  illegal.  Wages  which  have  been  paid 
otherwise  than  in  the  current  coin  of  the  realm  are  made 
recoverable  ;  and  in  an  action  brought  for  the  recovery  of 
wages,  no  set-off  is  to  be  allowed  for  goods  given  in  pay- 
ment of  wages,  or  for  goods  sold  at  any  shop  in  which  the 
employer  has  an  interest.  Employers  are  denied  an  action 
in  return  against  artificers  for  eoods  which  have  been  sup- 
plied in  payment  of  wages.  If  workmen  or  their  wives 
or  children  become  chfU'geable  to  the  parish,  overseers 
may  recover  from  their  employers  wages  which  have  been 
earned  within  tiiree  months  previous,  and  have  not  been 
paid  in  money.  The  penalty  on  employers  making  the 
illegal  contracts  or  illegal  payments  of  wages,  to  be  for  the 
first  offence  a  sum  not  greater  than  10/.  nor  less  than  5/. ; 
for  the  second  a  sum  not  greater  than  20/.  nor  less  than 
10/. ;  and  the  third  offence  is  declared  a  misdemeanor ; 
and  the  employer  who  has  been  convicted,  to  be  punish- 
able by  fine  within  the  discretion  of  the  convicting  ma^s- 
trates,  but  not  in  a  sum  greater  than  100/.  The  convict- 
ing justices  are  empowered  to  award  a  portion  of  the 
penalty,  which  shaJl  never  exceed  20/.,  to  the  informer. 
The  penalties  may  be  sued  for  and  recovered  by  any  one 
before  two  justices  of  the  peace  having  jurisdiction  in  the 
county,  riding,  city,  or  place  within  which  the  offence  has 
been  committed.  No  justice  of  the  peace  being  engaged 
in  any  of  the  trades  or  manufactures  enumerated  in  the 
act,  or  the  father,  son,  or  brother  of  such  person,  shall  act 
as  a  justice  of  the  peace  under  this  act ;  and  provision  is 
made  for  county  magistrates  taking  the  place  of  borough 
magistrates  thus  disqualified.  Justices  are  empowered  to 
compel  attendance  of  witnesses.    Power  is  given  to  levy 


the  penalties  by  distress.    A  member  of  a  partnership  is 
not  liable  personallv  for  the  offence  of  his  partner,  but 
distress  may  be  made  on  the  partnership  property.    The 
19th  clause  thus  enumerates  the  artificers  to  wnom  the  act 
relates: — *  artificers  employed  in  or  about  the  making, 
casting,  converting,  or  manufacturing  of  iron  or  steel,  or 
any  pints,  branches,  or  processes  thereof,  or  in  or  about 
the  working  or  getting  of  stone,  salt,  or  clay ;  or  in  or 
about  the  making  or  preparing  of  salt,  bricks,  tiles,  or 
quarries ;  or  in  or  about  the  mScing  or  manufacturing  of 
any  kinds  of  nails,  chains,  rivets,  anvils,  vices,  spades, 
shovels,  screws,  keys,  locks,  bolts,  hinges,  or  any  other  ar- 
ticles or  hardwares  made  of  iron  or  steel,  or  of  iron  and  steel 
combined,  or  of  any  plated  articles  of  cutlery,  or  of  any 
goods  or  waxes  made  of  brass,  tin,  lead,  pewter,  or  other 
metal ;  or  of  any  japanned  goods  or  wares  whatsoever;  or 
in  or  about  the  making,  spinning,  throwing,  twisting, 
doubling,  winding,  weaving,  combing,  knitting,  bleach- 
ing, dyeing,  printing,  or  otherwise  preparing  of  any  wool- 
len, worsted,  yam,  stuff,  jersey,  linen,  fustian,  cloth,  serge, 
cotton,  leather,  fur,  hemp,  flax,  mohair,  or  silk  manufac- 
tures ;  or  in  or  about  any  manufactures  whatsoever  made 
of  the  said  last-mentioned  materials,  whether  the  same  be 
or  be  not  mixed  one  with  another,  or  in  or  about  the 
making  or  otherwise  preparing,  ornamenting,  or  finishing 
of  any  glass,  porcelain,  china,  or  earthenware  whatsoever ; 
or  any  parts,  branches,  or  processes  thereof,  or  any  mate- 
rials used  in  any  of  such  last-mentioned  trades  or  employ- 
ments ;  or  in  or  about  the  making  or  preparing  of  bone, 
thread,  silk,  or  cotton-lace,  or  of  lace  made  of  any  mixed 
materials.'    Domestic  servants  and  servants  in  husbandry 
are  exempted  from  the  act.    The  23rd  clause  declares  that 
nothing  in  the  act  shall  prevent  the  supplying  to  artificers 
of  medicine  or  medical  attendance,  of  fuel,  materials,  tools 
or  implements  to  be  used  in  his  trade  or  occupation  if  a 
miner ;  or  of  hay,  com,  or  other  provender  to  be  consumed 
by  any  horse  or  beast  of  burden,  or  the  letting  to  any  arti- 
ficer the  whole  or  part  of  any  tenement,  or  the  supplying 
of  victuals  dressed  under  the  roof  of  any  employer  and 
there  consumed ;  and  making  deduction  of  wages  on  any 
of  the  above  accounts,  or  on  account  of  money  advanced, 
'provided  always  that  such  stoppage  or  deduction  shall 
not  exceed  the  real  and  tme  value  of  such  fuel,  materials, 
tools,  implements,  hay,  com  and  provender,  and  shall  not 
be  in  any  case^made  from  the  wages  of  such  artificer  unless 
the  agreement  or  contract  for  sucn  stoppage  or  deduction 
shall  be  in  writing  and  signed  by  such  artificer.'     The  in- 
terpretation clause  (25th)  gives  a  most  extensive  meaning 
to  the  word  contract :     '  Any  agreement,  understanding, 
device,  contrivance,  collusion,  or  arrangement  whatsoever 
on  the  subject  of  wages,  whether  written  or  oral,  whether 
direct  or  indirect,  to  which  the  employer  and  artificer  are 
parties  or  are  assenting,  or  by  wnich  they  are  mutually 
bound  to  each  other,  or  whereby  either  of  them  shall  have 
endeavoured  to  impose  an  obligation  on  the  other.' 

Such  are  the  provisions  of  the  Track  Act.  Well  adapted, 
as  it  would  appear,  for  the  purpose  of  protecting  the  work- 
man against  this  species  of  oppression  by  his  master,  it  is 
yet  extensively  violated  and  evaded.  The  attention  which 
has  lately  been  called  to  this  subject  by  discussions  in  par- 
liament, and  by  the  Report  of  the  Committee  whose  inves- 
tigation of  this  subject  nas  been  the  first  ever  instituted  by 
the  legislature,  will  probably  have  the  effect  of  inducing 
the  government  to  appoint  in**pectors  to  secure  the  effec- 
tual carrying  out  of  tne  act. 

The  evidence  published  by  the  Select  Committee  on 
Payment  of  Wages  shows  that  the  track  system  is  practised 
extensively  in  the  cloth  manufactories  about  Bradford  in 
Yorkshire ;  in  the  mills  in  Lancashire,  especially  about 
Bury ;  in  the  nail-trade  at  and  about  Dudley  in  Stafford- 
shire, where  it  is  carried  on  principally  by  a  set  of  men 
called  factors  or  foggers,  who  are  middlemen  between  the 
nailers  and  the  nail-ironmongers  (see  the  interesting  evi- 
dence of  Mr.  Lewis,  pp.  51-64) ;  in  the  collieries  and  iron- 
works of  Monmouthshire  and  Glamorganshire ;  in  the  stone- 
quarries  of  the  Isle  of  Portland,  where  the  usual  time  for 
settlement  of  accounts  is  six  months,  and  sometimes  ac- 
counts are  not  settled  in  twelve  months  or  eighteen  months 
(see  the  valuable  evidence  of  Mr.  Shepherd,  np.  113-9^ ; 
and  in  the  agricultural  counties  of  Devon,  Dorset,  and 
Somerset,  among  the  farmers,  to  whom  the  present  act  does 
not  apply,  but  whom  there  does  not  appear  to  be  any 
proper  reason  for  excepting  from  legislation  against  track. 
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(See  the  evidence  of  the  Rev.  C.  E.  Walkey,  of  Laurence 
St.Clyst,  Devonshire.)  The  Rev.  W.  Ferguson,  of  Bicester, 
Oxfordshire,  gives  evidence  as  to  the  practice  prevailing 
in  his  neighbourhood  of  paying  the  agricultural  labourers 
at  public-nouses  in  which  the  farmers  have  an  interest,  on 
&iturday  nights,  and  often  even  on  Sunday  mornings. 
*  The  consequence  is  that  they  are  indirectly  compelled  to 
drink ;  theycannot  sit  in  the  public-house  doing  nothing ' 
(p.  106).  This  is  virtually  a  form  of  truck,  and  a  veiy  per- 
mcious  one.  The  viritness  adds :  *  It  is  one  of  the  finest 
agricultural  districts  in  England,  but  1  am  bold  to  say  that 
I  never  met  with  the  labouring  classes  in  such  a  state  df 
ignorance  and  immorality.  I  have  lived  several  years  at 
Newcastle-on-iyne,  where  manufactures  abouna,  but  I 
never  had  an  opportunity  of  seeing  anythine^  to  be  com- 
pared with  the  state  of  things  in  Oxfordshire'  (p.  167). 
The  truck  mtem  preyails  extensively  in  Scotland  both  in 
agricultural  and  manufacturing  districts. 

The  evidence  goes  to  show  that  in  Yorkshire  and  Lan- 
cashire, where  truck  is  practised,  it  is  chiefly  among  the 
smaller  manufacturers  and  in  the  villages ;  but  it  occurs 
also  in  large  towns  and  with  wealthy  firms.  The  factory 
in  which  the  instance  we  have  cited  of  the  cloth  goods 
forced  on  fifty  woolcombers  occurred  is  described  as  a 
large  concern.  In  Dudley  very  few  head  nail-ironmon- 
gers practise  it.  (Evidence  of  Mr.  Lewis,  p.  57.)  It  is 
practised  very  generally  in  large  iron-works  in  Monmouth- 
shire and  Glamorganshire.  The  evidence  shows  also  that 
the  practice  of  tmck  has  been  on  the  increase  during  the 
last  six  or  seven  years,  during  which  time  there  has  \^en  a 
steadily  increasing  dejpression  of  trade  and  manufactures. 
The  spread  of  truck  is  a  sign  of  a  depressed  condition 
of  trade  and  manufactures;  but  it  is  a  si^  which  has 
evil  effects  of  its  own,  and  which  it  is  nght  that  the 
state  should  interfere  to  get  rid  of.  It  makes  the  prevailing 
distress  fall  more  hardly  than  it  otherwise  would  on  the 
workman,  who  is  rofobea  to  relieve  the  master. 

TRUE.  (Astronomy.)  This  word  is  used  in  a  somewhat 
technical  sense.  Tne  place  which  a  star  or  planet 
appears  to  occupy  in  the  heavens  is  not  called  its  true 
place,  but  that  which  it  would  occupy  if  the  effects  of 
refraction,  parallax,  &c.,  were  removed,  that  is,  if  the  spec- 
tator saw  from  the  centre  of  the  earth,  and  without  the  light 
passing  through  any  refracting  medium. 

TRUFFLE.     [TuBERACBiE.] 

TRUMAN,  REV.  JOSEPH,  B.D.,  an  English  theolo- 
gical writer  of  the  seventeenth  century,  whose  works  have 
been  long  neglected  and  generally  forgotten,  and  of  whose 
personal  history  very  little  is  known,  was  bom  in  April, 
1631,  probably  at  Gedling  in  Nottinghamshire,  though 
another  account  says  at  l^toke  in  the  same  county.  His 
family  was  of  respectable  station,  and  his  father  appears  to 
have  at  one  time  filled  some  public  office.  He  himself, 
after  beginning  his  school  education  at  Gedling,  under  the 
minister  of  ttie  parish,  Mr.  Lawrence  Palmer,  who 
was  a  person  of  considerable  learning,  was  removed  to 
the  free  school  at  Nottingham,  and  thence  proceeded  to 
Cambridge,  where  he  was  admitted  a  pensioner  of  Clare 
Hall.  All  that  is  known  of  him  after  tnis  is,  that  having 
finished  his  studies  at  the  university  he  was  inducted  into 
the  living  of  Cromwell,  that  he  was  ejected  for  refusing  to 
read  the  Book  of  Common  Prayer  soon  after  the  passing  of 
the  Act  of  Uniformib^  (in  1662),  that  he  then  resided  for 
some  years  in  Mansfield,  and  that  he  died  after  a  short 
illness  in  the  house  of  a  friend  at  Sutton  in  Bedfordshire  on 
the  29th  of  July,  1671. 

Truman  is  the  author  of  three  small  theological  treatises  : 
•  The  Great  Propitiation,*  published  in  1669 ;  *  An  En- 
deavour to  correct  some  prevailing  opinions  contrary  to 
the  Doctrine  of  the  Church  of  England,'  in  1671 ;  and  «  A 
Discourse  of  Natural  and  Moral  Impoteney,*  the  same  year. 
All  these  performances  are  held  by  his  admirers  to  display 
extraordinary  powers  of  ratiocination;  but  the  last  is 
looked  upon  as  his  best  work.  A  new  edition  of  it, 
with  a  *  Biographical  Introduction  by  Henry  Rogers,*  was 
published  at  London,  in  small  octavo,  in  1834 ;  and,  what- 
ever may  be  thought  of  its  right  to  the  rank  claimed  for  it 
by  its  modem  editor,  it  certainly  deserved  to  be  rescued 
ftom  oblivion,  were  it  on]y  as  a  contribution  to  the  history 
of  English  metaphysical  theology.  It  is  described  by  Mr. 
Rogers  as  '  being  the  first  systematic  and  elaborate  attempt, 
not  so  much  to  establish  the  doctrine  of  man's  moral  in- 
ability (still  less  the  doctrine  of  moral  necessity  generally), 


as  to  illustrate  the'wide  distinction  between  that  and  me- 
tural  inability,  to  reconcile  the  former  with  the  idea  ot 
human  accountability,  and  to  vindicate  it  from  the  perni- 
cious consequences  which  some  of  its  advocates,  and  all  its 
opponents,  would  feign  [fain]  attach  to  it.' 

Truman  was  a'liaia  student,  and  vras  di8tin)|;mshe«I  lor 
his  profound  and  varied  learning.  One  of  his  fkvourite 
studies  was  £ng:lish  law :  he  is  fond  of  introducing  a  legal 
illustration  in  his  metaphysical  expositions  and  deductions. 
With  all  his  sharpness  of  intellect  however,  it  is  admitted 
that  he  had  very  little  perception  of  anything  out  of  the 
province  of  mere  logic.  Hb  style  is  singulariy  rugged 
and  inartificial,  to  the  extent  of  being  sometimes  nearly 
inexplicable  upon  any  syntactical  principle.  Tliougn 
puritanical  in  the  general  complexion  of  his  theology, 
Truman  is  said  to  have  regarded  many  of  the  points  upon 
which  his  party  took  their  stand  in  opposition  to  the  esta- 
blished church  as  sufficiently  insignificant ;  he  evinced  his 
conscientiousness  by  the  sacrifice  he  made  in  giving  up 
his  livings  rather  than  comply  with  all  the  demands  of  the 
law ;  but  after  he  thus  became  what  was  called  a  noncon- 
formist, although  when  opportunity  served  he  was  alwajrs 
ready  to  preach  to  those  of  his  own  way  of  thinking,  he 
conbnuea,  we  are  told,  usually  to  attend  the  services  o(  the 
establishment ;  nor  did  he  drop  his  intimacy  with  any  of 
his  old  friends  among  the  clergy!  Among  his  particular 
associates  are  mentioned,  besides  Baxter,  Stillingfleet  and 
Tillotson,  the  latter  of  whom  had  been  his  fellow-student 
at  Clare  Hall.  For  these  particulars  we  are  indebted  to 
the  memoir  of  Truman  by  Mr.  Rogers,  who  has  col- 
lected all  that  is  to  be  found  reepecbn^  him  in  Calamy  s 
*  Account  of  the  Ejected  Ministers ;'  Nelson's  *  Life  of 
Bishop  Bull ;'  and  other  sources  of  information. 

TRUMBULL,  SIR  WILLIAM,  a  diplomatist  and  states- 
man of  some  eminence,  and,  during  the  reign  of  William 
III.  for  some  time  secretary  of  state,  was  .bom  in  1^6,  at 
Easthampstead  in  Berkshire.  He  was  the  son  of  William 
Trumbull,  Esij.,  of  Eastham])stead,  who  represented  Berk- 
shire, in  parliament;  and  his  grandfather,  who  had  the 
same  names,  was  one  of  the  clerks  of  the  privy  council  in 
the  reign  of  James  I.,  and  envoy  to  the  court  of  Brussels 
from  that  king  and  from  Charles  I.  He  was  brought 
up  at  a  school  at  Oaldngham,  and  afterwards  went  to  St. 
John's  College,  Oxford,  but  afterwards  became  a  fellow  of 
AU  Souls'  College.  He  took  the  degree  of  LL.B.  in  1659, 
and  of  LL.D.  in  1667.  In  the  interval  between  these  two 
degrees  he  had  travelled  in  France  and  Italy.  After  taking 
the  degree  of  LL.D.  he  practised  as  an  advocate  in  Doctor  s 
Commons,  and  enjoyed  ah  extensive  practice.  In  1671  he 
was  appointed  chancellor  and  vicar-general  of  the  diocese 
of  Rochester,  and  in  1672  he  obtained  the  reversion  of  the 
clerkship  of  the  signet,  then  held  by  Sir  Philip  Warwick, 
which  came  to  him  on  the  death  of  the  latter  in  1682.  In 
1683  he  accompanied  Lord  Dartmouth  to  Tangier  in  the 
capacity  of  judge-advocate  of  the  fleet ;  and  on  his  return 
to  England  he  was  knighted,  and  in  November,  1685,  sent 
as  envoy  extra(Mtiinary  to  the  court  of  France. 

*  He  was  sent  envoy  to  Paris,'  says  Burnet,  *  on  Lord 
Preston's  being  recalled.  He  was  there  when  the  edict  of 
Nantes  was  repealed,  and  saw  the  violence  of  the  persecu- 
tion, and  acted  a  great  and  worthy  part  in  harbouring 
many,  in  covering  their  effects,  and  in  conveying  over 
their  jewels  and  plate  to  England,  which  disgusted  the 
court  of  France,  and  was  not  very  acceptable  to  the  court 
of  England,  though  it  was  not  then  thought  fit  to  disown 
or  recSl  him  for  it.  He  had  orders  to  put  in  memorials 
complaining  of  the  invasion  of  the  principality  of  Orange, 
which  he  did  in  so  high  a  strain,  that  the  last  of  them  was 
like  a  denunciation  of  war.'  Trumbull  was  recalled  from 
Paris  in  1686,  when  James  II.  had  thrown  off  the  mask 
from  his  designs  to  establish  popeiy  in  England  with  the 
aid  of  France ;  and  he  was  then  sent  by  James  II.  as  am- 
bassador extraordinary  to  the  Ottoman  Porte.  He  remained 
at  Constantinople  until  1691,  the  revolution  having  occurred 
while  he  was  there.  On  his  return  to  England  he  vras  ap- 
pointed a  lord  of  the  Treasuiy ;  and  in  May,  1695;  secretary 
of  state.  He  was  also  governor  of  the  l^irkey  Company. 
He  resided  the  secretaryship  of  state  in  December,  1697, 
and  retired  to  Easthampstead,  to  pass  the  remainder  of  his 
days  in  quiet.  At  the  time  of  his  withdrawal  from  public 
life,  he  represented  the  University  of  Oxford  in  parlia- 
ment. Lord  Hardwicke  says,  in  a  note  to  Burnet's  *  History 
of  his  Own  Times '  (vol.  iv.,  p.  366,  ed.  1833),  *  Secretary 
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Trumbull  reaigned  about  this  time  in  disgust  with  the  lords 
ot'  the  regeacy,  who,  he  said,  had  used  him  more  like  a 
footman  tnaa  a-secretary.'  A  similar  account  of  the  reason 
of  his  retirement  is  given  in  the  '  Shrewsbury  Correspond- 
ence.' 

Sir  WiUiam  Trumbull  occupies  a  place  in  literary  as  well 
as  political  history,  and  has  the  distinction  of  having  aided 
Diyden  with  his  counsel  while  he  was  engaged  in  trans- 
lating the  '  J&neidf  and  of  having  been  the  first  to  recom- 
mend to  Pope  the  translation  of  Homer.  Dryden  thus 
gracefully  mentions  him  in  his  '  Postscript  to  the  iEneis  :* 
*•  I  must  also  add,  that  if  the  last  iEneia  shine  among  its 
fellows,  it  is  owine  to  the  commands  of  Sir  W.  Trumbull, 
one  of  the  principu  secretaries  of  state,  who  recommended 
it  as  his  favourite  to  my  care,  and  for  his  sake  particularly 
I  have  made  it  mine ;  for  who  could  confess  weariness 
when  he  ei^oined. a  fresh  labour?  I  could  not  but  invoke 
the  assistance  of  a  muse  for  this  last  office : 

*  •*  Eztmnum  hunc  Arctlinn  — — ^— 

~— — Nflfcet  qitiii  carmina  Oallo."  * 

(DiTden't  fTarkt,  by  Soott,  voL  %r^  p.  ]M) 

Pope*s  father  lived  at  Binfield  in  Windsor  Forest,  in  the 
immediate    neighbourhood  of   Sir    William    Trumbuirs 

flace  at  Easthampstead ;  and  here,  as  is  well  known, 
^ope's  boyhood  and  commencing  manhood  were  passed. 
The  old  retired  statesman  and  the  young  poet  were  almost 
inseparable  companions :  they  read  the  Greek  and  Roman 
authors  together,  and  were  in  the  habit  of  riding  with  one 
another  three  or  four  times  a  week,  and  latterly  every  day. 
The  first  of  Pope's  pastorals  was  addressed  to  Sir  W.  Trum- 
bull : — 

'  Yoa  that,  too  win  for  pride,  too  good  for  pow'r,' 
Enjoy  tha  flory  to  be  f(reat  no  more. 
And  carrying  wiUi  you  all  (he  world  can  taoait. 
To  all  Um  world  Illustriously  are  lost !' 

When  Pope  went  to  London  in  1705,  he  corresponded 
with  Mhe  amiable  old  statesman.*  Some  of  pie  letters 
which  passed  between  them  are  jjrinted  in  Pope's  works 
(Roscoe's  edition,  vol.  viii.).  Pope  in  1709  published  some 
specimens  of  translations  from  Homer,  which  he  had  pre- 
viously communicated  in  manuscript  to  Sir  William  Trum- 
bull. The  latter  wrote  to  him  (April  9, 1708), '  I  am  con- 
firmed in  my  former  application  to  voii,  and  give  me 
leave  to  renew  it  upon  this  occasion,  that  you  would  pro- 
ceed in  translating  that  incomparable  poet,  to  make  nim 
speak  good  English,  to  dress  his  admirable  characters  in 
your  proper,  significant,  and  expressive  conceptions,  to 
make  nis  works  as  iisefVil  and  instructive  to  this  dec^ene- 
rate  age  as  he  was  to  our  friend  Horace,  when  he  read  him 
at  Praeneste : 

*  **  Qui  quid  sit  jralehmin,  qnid  tnrpe.  qnlii  utile,  qnid  non.*'  * 
(Ftope*s  fTorhf  Roseoe's  edition,  vol.  Tiii..  p.  5.) 

When  Pope  visited  Binfield  to  bid  it  adieu  before  tak- 
ing up  his  residence  at  Twickenham,  he  found  Sir  William 
TrumouU  dving,  and  parted  from  him,  as  he  wrote  to  his 
friend  Mr.  Blount, '  as  from  a  venerable  prophet,  foretelling 
with  lifted  hands  the  miseries  to  come,  from  which  he  is 
just  going  to  be  removed  himself."  Sir  William  Trumbull 
died  on  tne  14th  of  December,  1716,  aged  eighty  years. 

Burnet  says  of  him,  that '  he  was  the  eminentest  of  all 
our  civilians,  and  was  by  much  the  best  pleader  in  those 
coi^ls,  and  was  a  learned,  a  diligent,  and  a  virtuous  man.' 
Pope*s  character  of  him  in  his  *  Epitaph  on  Sir  William 
Trumbull '  is  well  known : — 


*  An  honest  eoartier.  yet  a  pstriAt  t 
Just  to  his  prince,  and  to  his  couo 


ttoo. 
B  country  true  : 
Fill'd  with  the  sense  or  sge,  the  fixe  of  youth.' 
A  soom  of  wTsngling .  yet  a  seal  for  troth ; 
A  Renevons  faith,  from  superstition  free ; 
A  love  to  peace,  a  hate  of  tyranny : 
Shieh  this  men  was.  who  now.  ftt>m  eatth  removed, 
At  length  e^|oys  the  liberty  he  loved.' 


TRUMBULL,  JOHN,  an  American  painter,  was  the  son 
of  the  governor  of  Connecticut  of  that  name.  He  took  an 
active  part  in  the  war  of  independence,  and  after  the  peace 
came  to  England,  with  a  view  of  perfecting  himself  as  a  pain- 
ter under  West,  in  order  to  cany  into  execution  a  favourite 
design  of  painting  a  series  of  pictures  of  the  principal  heroes 
and  events  of  the  Revolutionary  war.  He  completed  many 
of  these  pictures,  and  several  of  them  have  been  engraved. 
The  first  of  this  series  painted  by  Trumbull  was  the  Battle 
of  Bunker's  Hill,  in  which  General  Warren  was  killed :  it 


was  engraved  or  being  engraved  by  the  celebrated  J.  O. 
Muller  at  Stuttgart,'  in  1796.  The  death  of  General  Mont- 
gomery, another  of  the  series,  was  enmved  by  the  I>anish 
engraver  F.  Clemens,  in  London,  in  1798 :  it  is  considered 
Clemens*s  finest  plate.  G.  Ketterlinus,  at  St.  Petersburg, 
commenced  copies  of  both  these  plates,  but  their  completion 
was  interrupted  by  his  death  in  1803.  Valentine  Green  also 
scraped  in  mezzotint  a  picture  by  Trumbull  of  Washington 
standing  on  the  sea-shore,  with  a  black  in  the  background 
holding  his  horse ;  and  likewise  a  portrait  of  Washington. 
A  very  fine  standing  half-length  portrait  of  Washington 
was  engraved  by  J.  Cheesman,  after  Trumbull.  There  are 
other  plates  by  otiier  engravers  after  this  painter.  He  was 
still  living  in  1813.    (Meusel ;  Fiissli,  &c.) 

TRUMPET,  a  musical  instrument  of  the  highest  anti- 
quity, which,  under  different  names  and  forms,  has  been 
known  in  all  ages  that  have  left  any  records,  and  in  all 
countries,  however  remote  from  civilization.  Manage 
derives  the  word  from  mpofitot^  turbo^  a  shell,  and  this 
etymology  indicates  the  origin  of  the  instrument,  which 
still  appears  in  what  probably  was  its  pristine  shape  among 
many  barbarous  tribes  in  different  parts  of  tne  globe. 

[BUCCINA.] 

The  Trumpet  is  a  single  tube  eight  feet  long,  less  in 
diameter  than  the  horn,  doubled  up  in  a  parabolic  form, 
sounded  by  means  of  a  mouth-piece,  and  subject  to  the 
same  acoustical  laws  which  govern  all  instruments  of  this 
class.  [Horn.]  The  natural  scale  of  the  Trumpet,  as 
given  by  Karl  Bargans  (see  Hamumicon,  viii.  23),  is  as 
follows :— 


dE 


i 


t^^ 


a 


It 


f-f 


ftf 


f^^^ 


*  By  the  assistance  of  a  small  brass  tube,  called  the 
tuning-pipe,  or  shank,  by  which  the  tube  of  the  Trumpet 
is  lengthened,  the  above  number  of  notes  may  be  increased.' 
[Harmonics.] 

Music  for  the  Trumpet,  as  in  the  instance  of  the  horn,  is 
always  written  in  the  natural  key  of  c,  and  the  key  to 
which  the  instrument  is  to  l)e  adapted  is  pointed  out  by 
the  composer. 

TRUMPETER  (Ornithology),  the  vulgar  name  for 
Psophia  crepitans^  misprinted  Trophia  crepitans  in  the 
article  Aoami. 

Mr.'G.  R.  Gray  makes  the  PsophiruB  the  first  sub- 
family of  his  JraeicUp,  The  Pstmhtna,  in  Mr.  Gray's 
arrangement,  consist  >f  the  genera  Psophia  and  Qariama, 
and  immediately  precede  the  Gruina. 

Mr.  Swainson  placed  Piophia  under  the  Megapodintp. 
[Mboapodiida.] 

TRUNCATED,  cut  off,  or  abridged.  Thus  the  part  of 
a  cone  or  pyramid  which  remains  when  the  vertex  and 
parts  adjacent  are  separated  from  the  rest  by  a  plane 
section,  is  called  a  truncated  cone  or  pyramid. 

TRUNK  OF  TREES.    [Stbm.] 

TRURO,  a  parliamentary  borough  in  the  western  division 
of  the  hundred  of  Powder  in  Comw^l,  301  miles  west- 
south-west  of  the  General  Post-Office,  London ;  namely 
166  by  railway  to  Taunton,  and  from  thence  135  miles 
by  coach-road  through  CoUumpton,  Exeter,  Ashburton, 
I^ymouth,  Devonport,  Liskeard,  Bodmin,  and  St.  Austell. 

The  earliest  ascertained  mention  of  Truro  is  in  an  extant 
charter  of  Reginald,  earl  of  Cornwall,  about  a.d.  1175.  In 
this  charter  the  name  is  written  Triueru,  which  appears  to 
be  derived  from  two  Cornish  words,  *  tre,*  or  •  trei'  (*  three'), 
and  *  ru'  (a  *  street,'  or  •  way/),  and  is  interpreted  to  signify 
a  town  at  the  meeting  of  tnree  roads  or  ways.  In  a  later 
document,  a.d.  1262,  the  name  is  written  '  Treuru,'  and  in 
one  still  later  (a.d.  1369)  *  Tiuru.'  It  is  first  found  under 
the  form  Truro  in  the  reign  of  Heniy  VII.,  and  from  that 
time  almost  to  the  present  has  been  variously  written  lYuni 
and  Truro.  {Gent.  Mag,,  Nov.,  1838.)  Little  historical 
interest  attaches  to  this  town.  Its  market  is  held  by  pre- 
scription. In  A.D.  1540  an  act  was  passed  for  the  repair  of 
some  decayed  towns,  among  which  Truro  is  enumerated. 
In  the  years  following  this  act  the  town  so  far  revived,  that 
in  1574  it  is  recorded  to  have  been  one  of  the  most  neatly- 
built  places  in  the  western  part  of  Cornwall ;  and  it  has  in 
modem  times  very  much  increased.    The  old  municipa. 
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Dorouffh  comprehends  a  part  of  Kenwyn  pariah,  chiefly 
occupied  for  agricultural  purposes ;  and  the  whole  of  the 
parish  of  St.  Maiy,  which  is  almost  entirely  occupied  by 
houses.  This  latter  parish  had,  in  1831,  a  population  of 
2925,  and  an  area  of  190  acres.  The  town  however  had 
spread  beyond  the  municipal  boundary,  and  comprehended 
a  conwderable  proportion  of  the  houses  and  population  in 
the  parish  of  St.  cSement,  and  in  the  extra-municipal  part 
of  the  parish  of  Kenwyn :  St.  Clement's  parish  had  an  area 
of  3520  acres,  and  a  population  of  2885*;  Kenwyn  had  alto- 
gether 7370  acres,  with  a  population  of  8492 :  making;  a 
total  for  the  three  parishes  of  11,060  acres,  and  14302  in- 
habitants in  1831,  of  whom  8468  were  in  the  town  itself. 

The  town  of  Truro  is  situated  at  the  confluence  of  the 
Allen  and  Kenwyn  (two  small  rivers,  whose  junction  forms 
a  stream,  a  ftirlonif  wide,  flowing  into  the  Carrick  road) : 
it  occupies  the  point  of  land' between  the  rivers,  and  some 
portions  of  the  opposite  banks.  It  is  well  built :  the  streets 
are  partially  paved  and  lighted  under  an  act  obtained  a.d. 
1790,  and  including  in  its  operation  all  streets  and  passages 
in  the  old  borough  and  half  a  mile  beyond  its  boundary. 
St.  Mary's  Church  is  in  the  centre  of  the  town :  it  is  a 
handsome  building  of  perpendicular  character,  with  a  spire 
of  modem  erection.  Kenwyn  Church  is  within  the  municipal 
boundary,  but  stands  half  a  mile  north-west  of  the  town. 
There  is  a  chapel-of-ease  to  Kenwyn  in  the  town,  and  there 
are  several  places  of  worship  for  jProtestant  dissenters  and 
for  different  classes  of  Methodists.  There  are  assembly- 
rooms,  which  may  be  converted  into  a  theatre  ;  a  county 
library ;  a  literary  society,  called  the  Cornwall  Institution ; 
a  county  infirmary,  and  a  small  borough  gaol. 

The  trade  of  Truro  is  considerable ;  and  the  town  is  the 
residence  of  several  of  the  gentry  of  the  county,  and  is  in 
the  centre  of  an  important  mining-district.  Some  tin  is 
smelted,  and  tin  and  copper  are  exported ;  the  manufac- 
ture of  carpets  was  formerly  carried  on,  but  we  know  not 
whether  it  is  continued.  The  imports  are  iron,  coal,  and 
timber.  There  are  two  weekly  markets  (Wednesday  and 
Saturday),  both  well  supplied  with  meat  and  fish  and  other 
provisions ;  the  Wednesday  market  is  also  a  corn-market. 
There  are  four  yearly  cattle-fairs.  The  Easter  sessions  for 
the  county  are  held  at  Truro ;  and  the  court  of  the  Vice- 
Warden  of  the  Stannaries,  which  is  a  court  of  record,  is 
held  here  also.  Truro  is  one  of  the  coinage  towns  for  the 
coinage  of  the  tin) :  the  process  is  carried  on  only  here  and 
at  Penzance. 

The  borough  sent  members  to  parliament  in  the  reign  of 
Edwurl  I.  The  boundaries  of  the  borough  were  enlarged 
for  parliamentary  purposes  by  the  Boundary  Act,  con- 
siderable portions  both  of  St.  Clement's  and  Kenwyn 
parishes  being  added ;  and  these  enlarged  boundaries  have 
been  adopted  in  the  Municipal  Reform  Act  for  municipal 
purposes  also :  the  borough  thus  enlarged  is  by  the  same 
act  divided  fnto  two  wards,  and  has  six  aldermen  and 
eighteen  councillors,  with  a  commission  of  the  peace. 
The  number  of  parliamentar)r  electors,  in  1835-6,  was  656 ; 
in  1839-40,  it  was  644 :  showing  an  increase  of  88. 

The  living  of  St.  Mary  is  a  rectory  of  the  clear  yearly 
value  of  135/.,  with  a  glebe-house  ;  that  of  Kenwyn  is  a 
vicarage  (united  with  the  vicarage  of  St.  Kea),  of  the  clear 
yearly  value  of  703/.,  with  a  gle^be-house ;  and  that  of  St. 
Clement  is  a  vicarage,  the  yearly  value  of  which  is  not 
returned.  All  are  in  the  rural  deanery  of  Powdre,  in  the 
archdeaconry  of  Cornwall,  and  in  the  diocese  of  Exeter. 

There  were  in  the  three  parishes,  in  1835,  forty-nine  day- 
schools  of  all  kinds,  with  1674  scholars,  viz.  598  boys  and 
551  girls,  and  525  children  of  sex  not  stated ;  one  of  these 
schools,  with  45  children,  was  partly  supported  by  an  en- 
dowment and  an  allowance  from  the  Earl  of  Falmouth, 
and  one  appears  to  have  been  a  national  school.  There 
were  also  eleven  Sunday-schools,  containing  1027  scholars, 
viz.  522  boys  and  605  girls. 

(Lysons's  Magna  Britannica  ;  Parliamentary  Papers,) 

TRUSS.       fiftRMIA.] 

TRUSSING.  The  principle  of  trussing,  as  applied  to 
the  timber  fVamework  of  roofs,  is  explained  under  Roof, 
vol.  XX.,  pp.  144-147.  It  remains  to  notice  some  of  the 
methods  in  which  that  principle  is  applied  to  the  support 
or  strengthening  of  beams  or  girders,  which  may,  by  its 
judicious  application,  be  made  available  for  much  larger 
spans,  and  for  the  support  of  much  greater  weights,  than 
ample  beams  of  any  practicable  dimensions. 

liie  rods  or  bars  which  are  added  to  a  girder  for  the 


purpose  of  trussing  or  supporting  it  may  be  applied  in  two 
sets,  one  on  each  side  of^the  girder,  and  connected  toge- 
ther by  short  cross-pieces  at  the  necessary  points ;  or  the 
beam  or  g^er  itself  may  be  divided'  longitudinally  into 
two  halves,  or  fiitches^  separated  just  so  far  as*  to  admit  a 
single  truss  between  them,  and  held  in  the  right  position 
by  the  insertion  of  small  blocks.  In  trussed  giraers  formed 
in  the  latter  way  it  is  well  to  reverse  the  position  of  one 
of  the  flitches,  so  that  the  weaker  end  of  one  may  lie 
alongside  of  the  stronger  end  of  the  other.  One  of  the 
simplest  methods  of  trussing  girders  is  that  represented  in 
Fig,  1,  in  which  a  6  is  the  beam,  resting  upon  walls  or 
other  fixed  points  of  support  at  its  extremities,  and  c  d  and 
de  are  two  inclined  struts,  resembling  the  rafters  of  a  roof. 
These  abut,  at  their  lower  extanemities,  c  and  e,  upon  iron 
plates  inserted  in  the  timber ;  and  they  sustain  the  centre 
of  the  beam  by  means  of  a  king-holt,  df,  suspended  from 
their  apex,  and  passing  through  an  iron  plate  which  bears 
against  the  under  side  of  the  beam.  This  bplt  corresponds 
with  the  king-post  in  the  truss  of  a  roof,  and  the  lower 
part  of  the  beam,  between  c  and  «,  acts  the  part  of  a  tie- 
Deam. 


By  screwing  up  the  nut/,  on  the  lower  end  of  the  king- 
bolt, the  beam  is  cambered,  or  slightly  curved  upwards,  as 
shown  in  the  cut,  and  so  long  as  it  retains  this  curvature 
the  weight  laid  upon  it  must  eventually  press  upon  the 
trussing-bars,  being  transmitted  to  them  through  the  king- 
bolt. The  defects  of  this  mode  of  trussing  consist  in  the 
circumstance  that  the  beam  will  not,  so  long  as  it  retains 
the  cambered  form,  sustain  any  part  of  the  load,  but  will 
of  itself  throw  considerable  stram  on  the  truss ;  and  that 
the  lower  edge  of  the  beam,  although  required  to  be  in  a 
state  of  tension,  to  act  as  a  tie  connecting  the  abutments 
c  and  e,  is  really  in  a  state  of  compression,  because  it  forms 
the  inner  part  of  the  curve,  which  is  necessarily  shorter 
than  the  outer  line  formed  by  the  convex  top  of  the  beam. 
*  Notwithstanding  these  obvious  defects,*  observes  Mr. 
Ainger  in  a  communication  to  the  Society  of  Arts  {Trans- 
actions, vol.  xlviii.,  p.  101),  *  this  mode  of  trussing  conti- 
nued to  be  much  employed  till  about  the  year  1816,  when 
Mr.  Barlow,  among  other  valuable  experiments,  compared 
girders  trussed  on  the  principle  above  described  with  a 
plain  piece  of  timber  of  the  same  size,  and  found  the  latter 
to  be  on  the  average  not  considerably  weaker.*  These 
defects  are  remedied  by  connecting  the  lower  ends  of  the 
inclined  bars,  which  are,  though  not  very  properly,  called 
braces,  by  an  iron  rod  stretching  in  a  perfectly  straight 
line  from  c  to  e,  and  capable  of  being  brought  to  anvre- 
quired  degrea  of  tension  by  means  of  screws  or  keys.  This 
addition  makes  the  truss  perfect  in  principle,  its  strength 
being  limited  only  by  tnat  of  the  materials  employed, 
whicn  may  be  either  iron  alone,  or  iron  and  wood.  In  some 
cases  the  inclined  bars  are  not  continued  upwards  until 
they  meet  in  an  apex,  and  a  third  bar,  in  an  horizontal 
position,  is  placed  between  their  upper  ends.  This  hori- 
zontal piece  resembles  the  strainmg-sill  of  a  truncated 
roof  [Roof,  Pig.  11,  A],  and  the  vertical  bolts,  of  which 
two  are  used,  take  the  place  of  queen-posts. 

In  the  paper  by  Mr.  Ainger  above  referred  to,  it  is 
observed  that  trusses  on  the  above  principle  are  difficult 
and  somewhat  expensive  to  make  in  an  effectual  manner; 
and  a  more  economical  plan  is  described,  which,  though 
not  equally  efficient,  adds  very  greatly  to  the  strength  of 
the  timber.  The  description  is  mustrated  by  a  representar 
tion,  of  which  Fig,  2  is  a  copy,  of  a  girder  thirty-four  feet 
long,  used  to  support  a  leaden  flat,  and  which  had  been 
found  to  stand  without  sensible  alteration  for  two  years. 
The  beam  a  6  is  cambered  in  a  similar  degree  to  that 
shown  in  Fig,  1,  and  the  trussing  consists  of  a  series  of 
iron  rods,  a  c,  c  d,  and  d  b,  pulling  against  iron  plates  or 
abutments  notched  into  the  timber  at  a  and  6,  and  con- 
nected together  at  the  joints  c  and  d,  by  bolts  similar  to 
those  used  in  the  chains  of  a  suspension-bridge,  the  rods 
c  d  being  double,  and  embracing  the  ends  of  a  c  and  d  b 
between  them.    The  truss  forms,  in  fact,  a  suspension- 
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(Fig.  2.) 


bridge,  supporting  the  middle  of  the  beam  at  c  and  d 
by  means  of  small  blocks  inserted  between  it  and  the  con- 
necting-bolts. The  ends  of  the  truss,  a  and  b,  are  pre- 
vented from  approaching  each  other  by  the  upper  part  of 
the  beam,  which  should  therefore  be  in  a  state  of  compres- 
sion ;  and  in  order  that  it  may  be  so,  notwithstanding  the 
extension  of  the  fibres  by  tne  cambering  of  the  beam, 
notches  may  be  cut  about  one-third  through  the  substance 
of  the  wood,  as  at  e,  «,  e,  e,  e,  which,  after  the  curving  of 
the  beam,  are  filled  in  with  wedges  of  hard  wood  or  iron. 
The  upper  efl^e  of  the  beam  is  thus  enabled  effectually  to 
resist  the  tension  of  the  rods,  the  strength  of  which  forms 
the  only  limit  to  that  of  the  girder.  Several  varieties  of 
this  plan  of  suspension-trussing  are  given  in  Hebert's 
•  Engineer's  and  Mechanic*s  Encyclopaedia,'  vol.  i.,  pp. 
158-161.  It  may  be  applied,  like  the  former  system, 
either  to  single  girders  or  to  those  consisting  of  two 
flitches.  Ainger  gives  a  formula  for  calculating  the  size 
of  the  iron  trussing-rods,  which,  for  a  beam  thirty-four  feet 
long,  should  have  a  cross-section  of  rather  more  than  a 
square  inch  for  every  ton  weight  to  be  sustained  in  the 
centre  of  the  beam.  It  was  found  by  experiment  that  a 
fir  beam  eight  inches  square  and  twelve  feet  long  between 
the  supports,  strengthened  by  iron  rods  one  inch  square, 
applied  as  in  Fif,  2,  would  support  between  4000  and 
5000  pounds,  which  is  more  than  double  the  weight  it 
would  sustain  without  trussing.  A  girder  of  the  same 
dimensions,  trussed  with  iron  braces  on  the  principle  of 
Fig,  1,  but  with  the  addition  of  an  horizontal  tie-bar  one 
inch  square,  appeared  to  possess  no  greater  strength  to 
resist  fracture,  although  its  deflection  under  similar  loads 
was  less,  owing  to  the  iron  braces  being  less  compressible 
than  the  fir-wood,  which,  on  the  suspenaon  principle,  has 
to  resist  the  tension  of  the  rods. 

The  late  Mr,  George  Smart,  inventor  of  the  ingenious 
truss  called  the  •  bow-and-string  rafter'  [llooF,^?^'.  23],  in 
experiments  tried  to  ascertain  how  far  the  strength  of  a 
beam  is  increased  by  confining  its  ends,  so  as  to  prevent 
them  from  approaching  each  other  when  the  centre  is 
heavily  loaded,  found  that  a  lath  which,  when  simply  laid 
on  two  points  of  support,  broke  with  a  load  of  11  lbs. 
placed  in  the  middle,  would  sustain  270  lbs.  when  the  ends 
were  firmly  secured  by  wedges.  These  experiments  led 
him  to  the  construction  of  trussed  beams  of  unusual  light- 
ness, in  wrought-iron  as  well  as  in  wood.  In  1826  he  sub- 
mitted to  the  Society  of  Arts  a  wrought-iron  beam  adapted 
for  use  in  bridges,  roofs,  floors,  and  other  constructions  in 
which  stiffness,  strength,  and  lightness  are  required,  for 
the  invention  of  which  he  was  rewarded  with  their  silver 
Vulcan  medal.  This,  beam  or  girder  is  made  by  welding 
the  ends  of  an  arched  bar  of  wrought-iron  to  a  longer 
straight  bar,  and  then  turning  the  ends  of  the  straight  bar 
either  up  or  down,  as  may  be  most  convenient  for  fixing, 
according  to  the  particular  use  to  which  it  is  to  be  applied. 
Blocks  of  well-seasoned  wood  are  then  inserted  at  intervals 
between  the  arch  and  the  straight  bar,  to  prevent  buck- 
ling, and  the  whole  is  held  together  by  iron  straps  in- 
closing the  blocks  and  the  iron  bars.  Mr.  Smart  conceived 
that  wrought-iron  beams  made  in  this  way  would  support 
so  much  more  weight  than  those  of  cast-iron  of  similar 
dimensions,  that  thev  might  be  made  of  any  given  strength 
for  one-half  the  cost  of  cast-iron  girders;  and  he  refers  to 
the  application  of  such  a  beam  to  sustain  a  very  heavy 
mass  of  brickwork  over  a  gateway  leading  fVom  the 
Poultry,  under  circumstances  which  would  have  precluded 
the  use  of  timbei.  Very  light  timber  beams  were  made  b^ 
Mr.  Smart  upon  the  same  principle  ;  and  so  strong  was  his 
confidence  in  the  application  of  trussing  upon  an  extensive 
scale,  that  he  pubnshed  a  design  for  a  foot-bridge  of 
trussed  timber  to  cross  the  river  lliames  at  Hungerford  by 
a  single  span. 

Cast-iron  beams  are  frequently  trussed  with  wrought- 
iron  rods,  in  a  similar  manner  to  those  of  wood,  and  are 
applied  to  purposes  for  which  great  strength  is  required. 
The   brest-summers  used    over  large  shop-windows,  to 


sustain  the  front  wall  of  the  house,  are  often  made  in  this 
way ;  and  similar  girders  are  much  used  in  the  construc- 
tion of  railway  bridges.  The  bridge  which  supports  the 
London  and  Blackwall  Railway  across  the  street  called  the 
Minories  is  a  remarkable  example.  It  has  a  clear  span  of 
sixty-three  feet,  and  is  supported  by  six  massive  trussed 
beams,  weighing  about  fifteen  tons  each«  When  used  in 
floors  or  roofing,  timber  may  be  applied  on  each  side  of 
the  iron,  supported  by  ledges  formed  for  the  purpose,  to 
render  the  fitting  of  the  joists  and  other  timbers  easy. 
Smart  recommends  the  use  of  bridging  and  ceiling  joists 
formed  of  wide  hoop-iron  riveted  together,  with  a  slip  of 
poplar  between  them  to  hold  the  flooring  or  lath-nails ; 
and  he  observed  that  neither  fir  nor  oak  will,  when  thin, 
receive  nails  near  so  well  as  poplar,  without  splitting  :  in 
addition  to  which  he  says  that,  besides  being  very  durable 
if  kept  dry,  it  has  the  advantage  of  being  much  less 
combustible. 

Trussing  has  been  applied  with  advantage  to  the  raising 
of  sunken  floors,  and  the  repair  of  beams  which,  from 
ss-gging  or  from  the  ravages  of  dry-rot,  have  become 
dangerous.  In  the  forty-second  volume  of  the  *  Trans- 
actions'of  the  Society  of  Arts,  pp.  149-152,  is  an  account  of 
a  method  of  raising  a  sunken  floor,  which  had  been  success- 
fully practiced  by  Mr.  F.  Richman,  and  for  which  he  was 
rewarded  with  the  large  silver  medal  of  the  Society.  The 
floor  on  which  he  had  operated  had  sunk  in  the  middle  to 
the  extent  of  five  inches,  and  had  become  very  tremulous, 
in  consequence  of  the  removal  of  a  trussed  partition,  in 
order  to  throw  two  rooms  into  one.  The  ceiling  and 
cornice  of  the  room  below  being  valuable,  it  was  desirable 
to  apply  a  remedy  from  above,  which  was  accomplished 
by  removing  the  floor,  and  applying  to  each  side  of  the 
sagged  beam  a  cast-iron  arch,  of''^which  the  span  was  equal 
to  the  length,  and  the  height  or  spring  equal  to  the  depth, 
of  the  beam.  The  ends  or  abutments  of  these  arches  were 
united  by  tie-rods  of  wrought-iron.  Four  equidistant  holes 
were  then  cut  transversely  through  the  beam  near  its 
lower  edge,  and  in  each  of  these  was  placed  a  short  bar, 
having  an  eye  projecting  on  each  side  of  the  beam. 
Through  these  eyes  were  passed  vertical  bars  or  trussing- 
bolts,  which  rose  above  the  top  of  the  beam,  and  were 
there  connected  together  by  cross-pieces,  which  rested 
upon  blocks  attached  to  the  cast-iron  iwches.  By  screw- 
ing down  nuts  upon  the  upper  ends  of  these  bolts,  as  the 
arches  themselves  could  not  vield,  the  beam  was  compelled 
to  rise,  and  was  so  restored  to  its  original  straightness. 
The  cast-iron  arches  and  their  tie-rods  were  formed  of 
several  small  pieces,  so  that  they  might  be  very  con- 
veniently applied ;  but  for  the  method  of  accomplishing 
this,  and  for  other  matters  of  detail,  we  must  refer  to  Mr. 
Richman's  account,  which  is  illustrated  with  engravinos. 
In  the  same  volume  (pp.  153-164)  is  an  account  of  trie 
means  adopted  by  Mr.  Alflred  Ainger  for  supporting  the 
decayed  timbers  of  the  roof  of  the  church  of  St.  Mary 
Aldermary,  in  the  city  of  London,  by  means  of  cast- 
iron  trusses  or  cradles.  This  operation  was  performed 
under  circumstances  of  unusual  difficulty,  some  of  the 
beams  being  so  much  decayed  by  the  dry-rot  as  to  have 
lost  all  bearing  upon  the  walls.  The  ingenious  contri- 
vances adopted,  which  were  rewarded  by  the  Society  of 
Arts  with  their  large  gold  medal,  prevented  the  necessity 
for  destroying  a  richly-ornamented  ceiling,  the  restoration 
of  which  would  probably  have  cost  5000/. 

TRUST  AND  TRUSTEE.  A  trust,  which  is  in  fact 
only  a  new  name  given  to  a  use,  is  well  defined  by  Lord 
Coke  in  the  words  employed  by  him  for  the  definition  of 
the  latter  term,  viz. :  *  A  confidence  reposed  in  some  other, 
not  issuing  out  of  the  land,  but  as  a  thing  collateral,  an- 
nexed in  privity  to  the  estate  of  the  land,  and  to  the  person 
touching  the  land,  for  which  cestui  que  Use  has  no  remedy 
but  by  subpoena  in  Chancery.'  (Co.  litt.,  272  b.)  The 
explanation  of  the  terms  of  the  above  definition,  and  an 
account  of  the  origin  of  uses  and  trusts,  and  their  connec- 
tion vrith  each  other,  will  be  found  under  Uses.  The  pur- 
pose of  this  article  is  to  give  a  general  account  of  the 
nature,  constitution,  and  objects  of  trusts,  of  the  duties  and 
liabilities  of  trustees,  and  of  the  rights  and  estate  of  the 
cestui  que  trusts^  that  is,  of  the  pei-sons  beneficially  en- 
titled under  trusts. 

The  first  division  of  trusts  is  into  simple  and  special. 
The  simple  trust  corresponds  exactly  with  the  antient  use, 
and  is  where  property  is  simply  vested  in  on^  person  for 
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the  benefit  of  another,  the  terms  of  the  trust  not  beinf 
specified,  but  left  to  the  construction  of  law.  The  specifu 
trust,  on  the  other  hand,  is  where  property  is  vestea  in  a 
trustee  for  purposes  particularly  pointed  out,  and  where 
therefore  he  is  not  the  simple  depositaiy  of  the  estate,  but 
is  bound,  in  his  character  of  trustee,  to  the  active  per- 
formance of  certain  duties.  Special  trusts  are  further  sub- 
divided into  ministerial  and  discretionary ;  the  former  being 
such  as  require  for  their  performance  only  the  ordinary 
qualities  of  a  rational  agent,  the  latter  such  as  involve  the 
exercise  of  more  or  less  of  judgment  and  discretion. 

I.  Of  the  creation  of  trusts. 

1.  And,  first,  as  to  trusts  created  bv  the  act  of  a  party. 

A  declaration  of  a  trust  is  regarded  in  equity  as  a  eilt  or 
conveyance  of  property  to  the  pereons  who  are  the  <H)jects 
of  the  trust,  and  therefore  the  capacity  to  declare  a  trust  is 
limited  by  the  same  rules  as  the  power  of  disposing  of  pro- 
perty at  law.  Thus  persons  under  the  disabilities  of  cover- 
ture, infancy,  lunacy,  or  idiotcy  are  incapable  of  creating 
trusts  wherever  they  would  be  incapable  of  conveying  at 
law. 

Bv  the  common  law,  trusts  might  be  created  by  parole,  but 
by  the  seventh  section  of  the  Statute  of  Frauds  (29  Car.  II., 
c.  3)  it  was  enacted  that  *  all  declarations,  or  creations  of 
trusts  or  confidences  in  any  lands,  tenements,  or  heredita- 
ments, shall  be  manifested  and  proved  by  some  writing, 
signed  by  the  party  who  is  by  law  enabled  to  declare  sucii 
trust,  or  by  his  last  will  in  writing,  or  else  they  shall  be 
utterly  void  and  of  none  effect.'  The  words  *  lands,  tene- 
ments^ and  hereditaments'  in  this  clause  can  have  no  appli- 
cation to  personal  estate,  trusts  relating  to  which  are  there- 
fore not  affected  by  the  statute ;  but  they  comprise  chat- 
tels real  (3  Yes.,  696).  and  copyholds  (Amb.  151).  It  is 
to  be  observed  that  the  statute  does  not  require  trusts  to 
be  declared  in  writing,  but  only  to  be  manifested  and 
proved  by  writing ;  and  therefore,  though  the  language  of 
the  9th  section  as  to  giants  and  assignments  of  trusts  ren- 
ders it  probable  that  uie  intention  of  the  act  was  that  the 
declaration  itself  should  be  in  writing,  it  is  established 
that  the  statute  is  satisfied  if  the  trust  be  manifested  by 
any  subsequent  acknowledgment  on  the  part  of  the  trustee, 
however  informal  or  indirect,  as  by  a  letter  under  his  hand, 
his  answer  in  Chancery,  or  by  a  recital  in  a  deed,  &c. ;  and 
though  the  writing  itself  must  be  signed,  the  terms  of  the 
trust  may  be  collected  from  a  paper  not  signed,  provided 
it  can  be  clearly  connected  with  the  signed  writing.  (3  Yes., 
696 ;  2  Yem..  288 ;  2  P.  W.,  412.) 

The  enactments  of  the  Statute  of  Frauds  with  respect  to 
wills,  as  now  modified  by  I  Yict.,  c.  29,  also  indirectly  af- 
fect the  creation  of  trusts.  As  wills  must  be  executed  ac- 
cording to  certain  formalities,  it  follows  that  a  trust  of 
realty  or  personalty  cannot  be  created  by  will  without 
the  observance  of  the  proper  solemnities ;  and  it  has  been 
determined  that,  if  the  legieLl  estate  be  effectually  devised, 
but  the  declaration  of  trust  be  not  duly  attested,  the  devisee 
of  the  legal  estate  will  be  entitled  to  tne  beneficial  interest 
(3  Atk.,  141) ;  though  if  there  be  mala /ides  on  the  part  of 
the  devisee  or  legatee,  as  if  there  be  an  express  or  implied 
undertaking  to  execute  the  intent,  a  court  of  equity  will 
establish  the  trust  notwithstanding  the  statute.  (2  Vem., 
559.) 

A  trust  may  be  created  either  directiy,  by  express  de- 
claration, or  indirectly,  without  mention  of  a  trust  m  words, 
by  the  expression  of  an  intention,  which  the  court  of  equity 
will  execute  as  a  trust. 

In  direct  declarations  of  trust  technical  words  are  not 
necessary ;  but  it  is  established  as  a  general  rule  that,  where 
they  are  employed,  they  are  to  be  taken  in  their  le^  and 
tecnnical  sense.  A  distinction  however  is  made  m  this 
respect  between  what  are  csdled  trusts  executive,  in  which 
the  limitations  are  complete  and  final,  and  trusts  executory, 
in  which  the  expressed  limitations  are  not  intended  as 
complete  in  themselves,  but  only  as  directions  or  instruc- 
tions for  a  settlement  to  be  afterwards  executed.  To  the 
former  the  rule  is  strictiy  applic^le,  while  with  respect  to 
the  latter  a  court  of  equity  will  endeavour  to  execute  what 
appears  to  be  the  intention  of  the  parties,  notwithstanding 
the  use  of  inappropriate  technical  words ;  and  the  only  dii- 
ference  in  this  respect  between  executory  trusts  in  mar- 
riage articles  and  in  wills  is,  that  the  known  objects  and 
purposes  of  the  former  afford  a  clue  to  the  intention,  which 
m  tne  latter  can  in  general  he  collected  onJy  from  the  lan- 
guage of  the  instrument.    (Feame,  Coni,  Stem.,  94, 114.) 


When  the  owner,  or  the  person  otherwise  entitled  to  the 
disposition  of  property,  shows  an  intention  to  exercise  it  in 
favour  of  another,  the  court,  unless  where  there  is  a  want 
of  consideration,  will  execute  that  intention,  however  in- 
formally expressed.  Thus  when  a  person  has  contracted 
with  another  for  the  sale  of  his  estate,  he  becomes  thereby 
a  trustee  of  the  estate  for  the  purchaser ;  or  if  a  testator, 
without  expressly  devising  his  lands,  direct  them  to  be 
sold  for  payment  of  debts  and  legacies,  the  lands  will 
descend  to  the  heir  as  a  trustee  for  the  creditors  and 
legatees.  i 

Trustees  being  considered  merely  as  Jie  instmments 
through  which  a  trust  is  to  be  carried  into  execution,  the 
Court  of  Chancery  will  not  allow  a  trust  to  'fall  to  the 
ground  from  the  want  of  trustees,  or  their  refusal  to  act,  but 
will  appoint  proper  persons  to  administer  the  trust. 

In  general  all  persons  capable  of  acquiring  the  legal 
estate  in  property  are  capable  of  being  trustees,  and  are 
bound  by  the  trusts  declared  of  it ;  though  an  exception 
should  perhaps  be  made  with  respect  to  property  vested' in 
the  king,  against  whom  there  is  no  remedy  in  Chan- 
eery,  though  the  subject  might  sue  the  crown  by  prefer- 
ring a  petition  of  right.  (Hardres,  467;  1  Yes., 446.)  The 
fitness  of  a  person  for  the  office  of  trustee  however  depends 
on  his  capacity  to  discharge  the  discretionary  part  of  the 
trust,  and  to  join  in  the  requisite  assurances  relating  to  the 
property :  femes  covert  and  in&nts,  on  account  of  the  dis- 
abilities they  labour  under,  are  not  proper  persons  to  select 
for  the  office  of  trustees.  An  alien  may  discharge  the 
office  of  trustee  of  personal  chattels,  though  not  of  lands 
or  chattels  real,  as  he  could  not  sue  or  be  sued  ren>ecting 
such  property ;  besides  which,  the  legal  estate  of  tne  pHro- 
perty  so  conveyed  to  the  alien  wouM  vest,  on  inquintion 
found,  in  the  king.    (Gilb.  On  Uses,  43 ;  2  Mer.,  431.) 

The  manner  in  which  settiements  of  property  are  af- 
fected by  the  question  of  consideration  has  already  been 
explained.  [Sbttlbmbnt.]  When  a  trust  is  founded  on 
a  valuable  consideration,  it  will  of  course  be  carried  into 
execution,  whether  it  was  orinnally  well-created  or  not : 
but  where  the  trust  is  merely  voluntary,  the  Court  of 
Chancery  will  not  interfere  to  give  effect  to  an  imperfect 
instrument;  though  when  the  trust  is  originally  well- 
created  no  consideration  is  essential,  and  the  Court  will 
execute  it,  though  voluntary.    (18  Yes.,  99,  140.) 

The  objects  proposed  by  the  trust  must  be  conformable 
to  the  rules  of  law ;  for  nothing  will  be  permitted  to  be 
done  under  cover  of  a  trust  which  could  not  be  done  by  a 
direct  legal  conveyance.  Thus  the  rules  against  per- 
petuities, those  with  respect  to  restraints  on  alienation. 
Sec,  are  equally  applicable  to  trusts  and  to  legal  estates  ; 
and  if  a  trust  of  lands  be  declared  in  favour  of  an  alien,  the 
sovereign,  on  inquest  found,  will  be  entitied  to  the  trust  by 
forfeiture.   (Hardres,  495.) 

2.  As  to  trusts  created  by  operation  of  law. 

Trusts  of  this  kind  may  arise  in  three  ways :  1st.  Where 
the  trust  originally  derives  its  existence  from  operation  of 
law ;  2nd]y.  Where  a  trust  already  in  existence  is  revived 
by  operation  of  law,  as  against  a  plarticular  property ;  and, 
3rdly.  Where  a  trust  already  in  existence,  and  annexed  to 
a  particular  subject-matter,  arises  de  novo  by  operation  of 
law  as  against  a  particular  person. 

Trusts  of  the  first  kind  arise  either  where  an  estate 
is  purchased  in  the  name  of  one  person,  and  the  oonsidera* 
tion  is  paid  by  another,  in  which  case  a  trust  of  the  legal 
estate  arises  for  the  person  who  advances  the  purchaise- 
money ;  or  where,  upon  a  conveyance  or  will,  the  grantee, 
devisee,  or  legatee  is  intended  to  take  the  mere  legal  es- 
tate, and  the  beneficial  interest  is  left  whoUy  or  putially 
undisposed  of :  in  which  case  a  trust  of  so  much  of  the 
beneficial  interest  as  is  undisposed  of  results  to  the  settlor 
or  his  heir,  if  the  subject  be  real  estate,  and  if  it  be  personal 
estate,  to  himself  pr  his  personal  representative.  The  inten- 
tion to  exclude  the  person  to  whom  the  legal  estate  is  given 
from  the  beneficial  interest  may  either  be  pceaumed  from  the 
circumstances  or  actually  expressed  upon  the  instnimenl. 
Whenever,  upon  a  convevance  or  will,  a  trust  is  declared 
of  part  of  the  estate,  ana  no  mention  is  made  of  the  re- 
sidue, the  partial  declaration  is  considered  to  have  been 
the  sole  object  of  the  settlor,  and  the  remaining  interest 
results  to  mm  or  his  representative.  But  if  no  trust  be  ex* 
pressed  of  any  part  of  the  estate,  the  gruitee  or  devisee 
must,  in  the  absence  of  nutla  fides  on  his  part,  be  con- 
sidered as  beneficially  entitled  to  the  whole.    (2  Bro.  (7.  C«« 
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589 ;  1  Ath.,  448.)  No  {general  rule  can  be  laid  down  as  to 
when  a  gift  will  be  considered  as  beneficial  or  as  a  trust ; 
but  the  court  proceeds  in  each  case  upon  the  probable  in- 
tention of  the  settlor  as  derived  from  the  jo^enera]  scope  of 
the  instrument.  The  presumption  thus  ansing  may  oe  re- 
butted by  positive  parole  evidence  of  the  intention  of  the 
settlor.  (2  Vem.,  4,  53.)  Affain,  a  trust  results,  by  opera- 
tion of  law,  to  the  settlor  or  his  representative,  where  Uie 
intention  that  the  grantee,  devisee,  or  legatee  should  not 
take  beneficially  appears  upon  the  face  of  the  instrument ; 
as  when  the  gift  is  expressed  to  be  *  upon  trust,'  and  no 
trust  is  afterwards  declared,  or  upon  trusts  which  cannot  be 
carried  into  execution,  either  on  account  of  their  vague- 
ness or  as  being  against  law.  (18  Yes.,  254 ;  1  Brb., 
C.  6\,  503.)  The  only  exception  to  this  rule  is  in  the 
case  of  a  gift  either  by  deed  or  will  for  charitable  pur- 
poses, where,  if  the  objects  of  the  trust  are  not  speci- 
fied, or  do  not  exhaust  the  proceeds  of  the  property,  the 
court  does  not  admit  a  resulting  trust  to  the  settlor  or  his 
representative,  but  takes  upon  itself  to  execute  the  inten- 
tion cy-pres^  and  to  declare  the  purposes  to  which  the  fund 
shall  be  applied.  (4  Bro.,  C.  C,  102;  1  J.  &  W.,  319.) 
When  the  trust  results,  not  by  presumption  of  law,  but  by 
the  words  of  the  instrument,  parole  evidence  is  not  admis- 
sible to  defeat  it.  (17  Ves.,  442.)  On  the  application  of 
the  doctrine  of  resulting  trusts  to  devisees,  see  Will. 

A  trust  of  the  second  kind  arises  when  the  estate  is 
converted  by  the  trustee  from  one  species  of  property  to 
another,  either  in  pursuance  or  in  breach  of  his  duty.  If 
the  property  in  its  original  form  was  subject  to  a  trust,  the 
cestui  que  iru9t*s  interests  cannot  be  affected  by  any 
change  in  that  form.  Thus  where  trust-money  has  been 
laid  out  in  the  purchase  of  land,  and  where  the  rents  and 
profits  of  land  have  been  laid  out  in  the  purchase  of  stock, 
the  land  and  the  stock  have  been  held  bound  by  the  same 
equity  to  which  the  money  laid  out  in  the  purchase  was 
subject.  (8  Yes.,  46 ;  1  Atk.,  49.)  In  the  same  manner, 
if  a  trustee  or  other  person  invested  with  a  fiduciary  cha- 
racter obtain  a  renewal  of  a  lease  in  his  own  name  and  at 
his  own  expense,  the  trust  which  was  annexed  to  the  ori- 
ginal term  will  attach  upon  the  renewed  lease,  and  the 
trustee  will  be  entitled  only  to  the  amount  of  expense  in- 
curred.   (11  Yes.,  391 ;  1  Eden,  453.) 

The  third  kind  of  trust  by  operation  of  law  arises 
wherever  the  property  passes  from  the  trustee  into  the 
hands  of  a  person  who  takes  by  a  derivative  title.  The 
heir,  devisee,  or  personal  representative  of  a  deceased  trus- 
tee takes  the  property  in  the  same  character,  and  is  bound 
by  the  same  equity.  Where  the  trust  estate  has  passed  to 
a  stranger  by  conveyance,  if  he  be  a  volunteer,  that  is  to 
say,  if  tnere  was  no  proper  consideration  for  the  conveyance, 
he  will  be  bound  by  the  trust,  whether  he  had  notice  of  it 
or  not.  (2  P.  W.,  678.)  If  however  the  ^antee  was  the 
purchaser  of  the  estate  for  an  adequate  consideration,  then, 
if  he  took  with  notice  of  the  trust,  he  will  be  bound  by  it, 
in  the  same  manner  as  the  person  from  whom  he  purchased ; 
but  a  bond  fide  purchaser,  without  notice  of  me  trust,  is 
not  affected  by  it ;  and  his  title,  even  in  equity,  cannot  be 
impeached.    (15  Yes.,  350 ;  2  B.  &  B.,  318.) 

By  the  8th  section  of  the  Statute  of  Frauds  it  is  enacted 
that  *•  where  any  conveyance  shall  be  made  of  any  lands  or 
tenements  by  which  a  trust  or  confidence  shall  or  may 
arise  or  result  by  the  implication  or  construction  of  law,  or 
be  transferred  or  extinguished  by  act  or  operation  of  law, 
then  and  in  every  such  case  such  trust  or  confidence  shall 
be  of  the  like  force  and  effect  as  the  same  would  have 
been  if  that  statute  had  not  been  made,  anything  therein- 
tofore  contained  to  the  contrary  notwithstanding.*  This 
exception  appears  to  have  been  introduced  into  the  sta- 
tute in  order  that  the  extent  o^  the  enactment  might 
not  be  left  to  implication ;  for  as  resulting  trusts  depend, 
not  upon  the  instrument,  but  on  the  effect  of  a  rule  of  law, 
it  is  not  easy  to  see  how  they  could  be  affected  by  the  pre- 
vious enactment,  which  refers  to  trusts  created  by  the 
instrument. 

It  has  been  doubted  .whether,  where  a  purchase  was 
made  in  the  name  of  a  stranger,  and  the  payment  of  the 
consideration-money  by  the  real  purchaser  did  not  appear 
upon  the  instrument,  parole  evidence  could,  since  the  Sta- 
tute of  Frauds,  be  admitted  in  proof  of  the  fact ;  but  as 
tnists  b)r  operation  of  law  are  expressly  excepted  fit)m  the 
statute,  it  seems  clear  upon  principle  tnat  parole  evidence 
should  be  admissible,  and  probably  it  would  now  be  so 
P.  C.  No.  1592. 


held.    (10  Yes.,  517 ;  but  see  Sanders,  On  Uaes  and  Trusts, 
c.  3,  sec.  7,  div.  2.) 
II.  Of  the  estate  and  office  of  trustees. 
l.Df  their  estate. 

Whenever  a  trust  is  created,  it  is  a  general  rule  that 
a  legal  estate,  sufficient  for  the  purposes  of  the  trust,  shall, 
if  possible,  be  implied;  and  also  that  the  legal  estate 
limited  to  trustees  shall  not  be  construed  to  extend  beyond 
what  the  purposes  of  the  trust  require.  Thus  the  court 
has  in  many  cases  extended  the  estate,  so  as  to  make  it 
commensurate  with  the  objects  to  be  effected,  and  even 
supplied  the  estate  when  it  was  altogether  wanting.  ( 1  Yes., 
495.)  On  the  other  hand,  the  court  has  frequently  re- 
stricted the  estate  which  trustees  would  have  twcen  by  the 
wording  of  the  instrument.  (7  T.  R.,  433.)  But  these 
rules,  so  far  as  they  relate  to  devises,  must  now  be  con- 
sidered with  reference  to  the  1  Yict,  c.  26,  by  the  30th 
section  of  which  it  is  declared  that  where  any  red  estate, 
other  than  a  presentation  to  a  church,  is  devised  to  a 
trustee  or  executor,  such  devise  shall  be  construed  to  pass 
the  whole  estate  which  the  testator  had  power  to  dispose 
of  in  the  property,  unless  a  definite  term  of  years,  absolute 
or  determinable,  or  an  estate  of  freehold,  be  thereby  given 
to  him  expressly  or  by  implication. 

The  legal  estate  vested  in  a  trustee  has  in  general  the 
same  properties  and  incidents  as  if  the  trustee  were  the 
beneficial  owner.  Thus  it  is  liable  to  curtesy,  dower,  and 
free-bench,  and  at  the  common  law  it  was  subject  to  for- 
feiture to  the  king  and  escheat  to  the  lord ;  but  the  law  is 
now  altered  by  the  4  &  5  Wm.  lY.,  c.  23,  ss.  2  &  3, 
whereby,  when  a  person  dies  seised  of  land  as  trustee  or 
mortgagee,  without  an  heir,  the  Court  of  Chancery  may 
appoint  a  person  to  convey ;  and  it  is  declared  that  the 
devolution  of  such  estates  is  not  to  be  by  the  attainder  or 
conviction  of  the  trustee  or  mortgagee.  The  legal  estate 
in  the  property,  whether  real  or  personal,  may  be  conveyed 
or  assigned  by  the  trustee,  who  may  likewise  devise  or  be- 
queath it  by  his  will,  though  trust-estates  will  not  always 
pass  in  a  wiU  by  the  same  words  as  other  property,  and 
the  question  in  each  case  is  one  of  presumed  intention. 
(8  Ves.,  417.)  But  trust-estates,  whether  real  or  personal, 
do  not  vest  in  assignees  upon  the  bankruptcy  of  the  trustee 
(Willes,  402 ;  1  M.  &  S.,  517) ;  and  the  enactments  of  the 
Insolvent  Acts  (7  Geo.  lY.,  c.  57,  and  1  &  2  Yict.,  110) 
must,  it  seems,  be  governed  by  the  same  rule.  Judgments 
and  executions  for  debt  affect  trust  as  well  as  other  pro- 
perty, but  of  course  the  creditor  availing  himself  of  them 
becomes  himself  a  trustee  by  construction  of  equity.  (1  Bro., 
C.C.,278;  IP.  W.,  277.) 
2.  Of  the  general  properties  of  the  office  of  trustees. 
Acceptance  of  the  office  by  a  trustee  may  either  be  by 
express  declaration,  or  be  implied  from  his  proceeding 
to  perform  the  duties  of  it.  No  general  rule  can  be 
laid  down  as  to  what  particular  acts  will  constitute  an 
acceptance  of  the  office  by  a  trustee,  which  is  a  question 
to  be  determined  by  the  circumstances  of  the  particular 
case :  it  may  however  be  stated  generally  that  every  volun- 
tary interference  with  the  trust-estate  will  be  construed  as 
an  acceptance  of  the  trust ;  and  that  where  a  trustee  acts 
ambiguously,  he  will  not  be  allowed  afterwards  to  take 
advantage  of  the  doubt,  and  deny  that  he  acted  in  the  cha^ 
racter  of  trustee.    (2  Yes.,  i.  678 ;  1  Yes.,  562.) 

But  as  no  one  is  compellable  to  undertake  a  trust,  it  is 
in  the  power  of  the  person  appointed  a  trustee  to  renounce 
the  office  by  what  is  called  a  disclaimer,  which,  if  he 
intend  to  decline  the  office,  he  ought  to  execute  without 
delay.  A  disclaimer  ou^ht  to  be  made  by  deed,  and 
should  purport  to  be  a  disclaimer,  and  not  a  conveyance, 
which,  as  it  transmits  the  estate,  would,  strictly  speaking, 
imply  a  previous  acceptance  of  the  trust,  though  instru- 
ments of  t nis  kind  receive  a  liberal  construction.  (2  Swanst ., 
372 ;  2  M.  &  K.,  278.)  An  intention  to  disclaim  mdx  also  be 
inferred  from  the  conduct  of  the  trustee  (1  M.  &  K.,  195), 
though  it  would  be  very  imprudent  for  anyone  to  leave  the 
question  of  his  acceptance  or  renunciation  of  a  trust  to  be 
matter  of  construction.  As  to  what  amounts  to  a  dis- 
claimer of  the  estate  at  law,  which,  is  a  very  distinct  ques- 
tion from  the  disclaimer  of  the  office  in  equity,  see  Dis- 
claimer. The  effect  of  a  disclaimer  by  one  trustee  is  tn 
vest  all  the  powers  of  the  office  in  the  co-trustees  who 
accept  the  trust.    (5  Mad.,  435.) 

The  general  properiies  and  qualities  of  the  trustee's 
office  may  be  stated  under  the  following  heads : — 

YoL.  XXY^  T  , 
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(10  A  trustee  ^having  once  accepted  his  office  cannot 
afterwards  renounce  it.  The  only  modes  by  which  he  can 
be  released  are  a  decree  of  a  court  of  equity,  a  power  re- 
served on  the  instrument  creating  the  trust,  or  the  con- 
sent of  all  tiie  persons  beneficially  interested  in  the  estate. 
U  Sch.  and  Lef.,  245.) 

(2.)  The  office  of  trustee,  which  implies  personal  confi- 
dence, cannot  be  delegated  (2  Ves.,  640),  though  a  trustee 
may  sometimes  perform  a  mere  ministerial  duty  through 
an  attorney  or  proxy.    (1  Ves.,  413.) 

C3.)  When  there  are  several  trustees,  the  admmistration 
of  the  estate  is  vested  in  all ;  and  therefore  if  one  refuse 
to  act,  the  others  cannot  proceed  without  his  concurrence, 
and  the  Court  of  Chancery  must  take  upon  itself  the  ad- 
ministration of  the  trust.    (2  Eq,  Ca.  Ab,,  742.) 

(4.)  Where  one  of  several  trustees  dies,  the  joint  office 
may  be  exercised  by  the  survivors.  This  is  a  consequence 
of  the  general  maxim  of  law,  that  though  a  bare  authority 
given  to  several  determines  by  the  death  of  one,  if  the 
authority  be  coupled  with  an  interest  it  survives.  (Co. 
Litt.,  113  a,  181  b.) 

(5.)  One  trustee  is  not  liable  for  the  acts  of  his  co-trus- 
tee in  which  he  has  not  joined,  and  this  is  equally  true 
whether  there  is  a  proviso  to  that  effect  in  the  settlement 
or  not.  (Brid^.,  35 ;  18  Ves.,  254.)  And  even  if  a  trustee 
joins  in  a  receipt  for  money  required  for  the  purposes  of 
the  trust,  for  the  sake  of  conformity  only,  he  will  not 
thereby  become  responsible  for  the  application  of  it,  though 
it  will  be  upon  him  to  prove  that  his  co-trustee  was  the 
person  by  whom  the  money  was  received.  (11  Ves.,  324 ; 
1  Ed.,  1^.)  The  rule  is  different  with  respect  to  co-exe- 
cutors, each  of  whom  has  an  absolute  control  over  the 
property,  and  who  ore  therefore  under  no  obligation  to 
join  in  giving  receipts  (Amb.,  219 ;  3  Swanst.,  64) ;  though 
whenever  their  joining  together  in  doing  any  act  is  neces- 
sary, the  same  rule  applies  to  them  as  to  other  trustees. 
(7  Ves.,  197.)  But  if  a  trustee  allows  money  to  remain 
improperly  in  the  hands  of  his  co-trustee,  or  is  cognisant 
of  a  breacn  of  trust  committed  by  him,  and  takes  no  mea- 
sures to  protect  tiie  estate,  he  will  become  himself  respon- 
sible.   (11  Ves.,  319.) 

(6.)  Trustees  cannot  derive  any  private  advantage  from 
the  administration  of  the  trust,  and  therefore  all  profits 
made  by  the  trustee  in  the  management  of  the  trust  estate, 
in  whatever  manner,  belong  not  to  him,  but  to  the  cestui 
que  trust.    (2  M.  &  K.,  664.) 

III.  Of  the  duties  of  trustees. 

Trustees  of  personal  estate  are  bound  to  use  all  due 
diligence  in  getting  in  and  reducing  into  possession  all 
parts  of  the  trust  estate  that  may  happen  to  be  outstand- 
ing at  the  time  of  the  commencement  of  the  trust  (1  Mad., 
290),  and  in  providing  for  the  safe  custody  of  the  property. 
(1  Ed.,  148.)  They  are  also  bound,  where  trust-money 
cannot  be  applied  immediately,  to  invest  it  on  proper  se- 
curity, so  as  to  render  it  productive  to  the  cestui  que  trust. 
In  the  absence  of  any  specific  direction  as  to  investment  in 
the  trust-deed,  the  rule  is  that  the  trustees  ought  to  invest 
m  the  public  funds.  They  cannot  lend  on  personal  se- 
curity, or  invest  the  money  in  the  stock  of  any  company,  or 
on  mortgage,  without  express  authority.  (1  Cox,  25 ;  7 
Ves.,  150 ;  Jac,  234.)  And  even  where  they  are  em- 
powered to  lend  on  real  security,  they  should  not  ad- 
▼ance  more  than  two-thirds  of  the  value  of  the  estate. 
(M.  &  C,  8.) 

Where  a  trust-estate  consists  of  renewable  leaseholds,  it 
is  in  general  the  duty  of  the  trustee  to  provide  for  re- 
newals. If  there  be  an  express  trust  to  provide  for  the 
fines  out  of  the  rents  and  profits,  the  trustees  should  lay 
aside  a  proper  proportion  of  the  annual  income  for  the 
purpose.  (17  Ves.,  ^5.)  If  there  be  no  express  direction 
for  payment  of  the  fines,  the  estate  nieLY  be  chained  with 
the  amount  of  the  fine,  and  the  rule  of  the  court  is  that 
the  tenant  for  life  and*  remainder-man  must  apportion  the 
fine  between  them  according  to  the  value  of  their  re- 
spective interests.    (1  Bro.,  C.  C,  440  ;  9  Ves.,  660.) 

Trustees,  to  preserve  contingent  remainders,  are  bound, 
until  the  eldest  son  of  the  settiement  attains  twenty-one, 
not  to  do  any  act  to  destroy  the  contingent  remainders ; 
and  if  they  commit  a  breach  of  trust,  they  will  be  liable  to 
make  compensation  to  the  persons  claiming  as  purchasers 
under  the  settlement.  (^lEq.Ca.  Ab,,  385.)  After  the  eldest 
son  attained  twenty-one,  the  trustees,  to  preserve  contingent 
remainders,  were  formerly  considered  to  have  a  discretion 


in  joining  or  not  in  the  destruction  of  the  remainders ;  and 
it  was  a  question  whether  they  were  in  any  case  answer- 
able for  the  exercise  of  that  discretion  (IV.  &  B.,  492) ; 
but  the  law  upon  this  point  must  now  be  considered  with 
reference  to  the  3  &  4  Wm.  IV.,  c.  74,  under  which  a  bare 
trustee  cannot,  as  regards  settlements  made  mce  the  pass- 
ing of  the  act,  be  protector  in  any  case ;  and  with  respect 
to  settlements  maoe  before  tlie  passing  of  the  act,  though 
he  may  continue  protector,  he  is  not  answerable  in  that 
character  to  a  court  of  equity  for  the  exercise  of  his  dis- 
cretion. 

Trustees  for  sale,  whether  expressly  such  or  by  implica- 
tion, have,  in  the  absence  of  any  express  restriction  on  their 
powers,  the  right  to  use  all  reasonanle  discretion  as  to  the 
time  and  manner  of  effecting  a  sale.  They  cannot  be  com- 
pelled to  enter  into  any  other  covenant  than  that  against 
incumbrances  by  their  ovm  acts.  As  to  the  cases  in  which, 
in  the  absence  of  any  express  provision,  their  receipts 
will  be  discharges  to  a  purchaser,  see  Sngden,  Vend,  and 
Purch.y  c.  xi.,  s.  1.  The  general  rule  is,  that  a  trustee  for 
sale  cannot  become  the  purchaser  of  the  trust  property 
either  for  himself  or  as  a^ent  for  another ;  and  the  cestui  que 
trust  is  at  liberty  to  set  aside  any  such  purchase,  however  (air, 
and  though  no  advantage  should  have  been  gained  by  the 
trustee.  (3  Ves.,  750.)  Bui  a  trustee  is  not  UMoIutely  pro- 
hibited from  purchasing  from  the  cestui  que  trust  under 
certain  circumstances,  though  the  transaction  is  at  all  times 
one  of  great  difficulty,  and  looked  upon  with  great  sus- 
picion by  the  court.  (9  Ves.,  244.)  Upon  setting  aside  a 
purchase  by  a  trustee,  the  court  will  in  general  allow  for 
all  repairs  and  improvements  eifected  on  the  property.  (]  1 
Ves.,  226.)  The  cesiui  que  trust  will  not  be  entitled  to 
relief  unless  he  make  his  application  within  a  reasonable 
time ;  and  if  while  sui  juris,  and  with  full  knowledge  of  his 
lights  he  expressly  confirms  the  purchase,  he  will  not  be 
allowed  afterwards  to  set  it  aside.  (5  Ves.,  680 ;  12  Ves., 
365.) 

Charities  are  either  such  as  are  managed  by  individual 
trustees  or  established  by  charter  as  eleemosjmary  corpora- 
tions. Charitable  trusts  of  the  first  kind  are,  like  any 
other  trusts,  subject  in  all  respects  to  the  jurisdiction  of 
the  Court  of  Chancery ;  but  where  charities  are  established 
by  charter,  a  visitonal  power  over  the  governing  body 
arises  of  common  n^ht  in  the  founder  and  his  heirs,  unless 
where  he  has  specially  nominated  other  persons  to  that 
office.  The  Court  of  Chanceiy  has  nothing  to  do  with 
this  visitonal  power,  though  when  the  Idng  is  the 
visitor,  or  the  heir  of  the  founder  cannot  be  found,  or  is 
lunatic,  the  visitonal  power  is  exercised  by  the  chan- 
cellor as  keeper  of  the  great  seal.  The  court  of  equity 
however  assumes  a  juri«iiction  with  respect  to  the  admi- 
nistration  of  the  property  of  charitable  corporations,  the 
governing  bodies  of  which  are,  with  respect  to  their  ma- 
nagement of  such  property,  subject  and  accountable  to  the 
court.  It  is  the  general  duty  of  the  trustees  of  a  charity, 
whetiier  individuals  or  a  corporation,  to  confine  the  appli- 
cation of  the  fhnds  strictly  to  the  purposes  declared  by  the 
founder  or  donor ;  and  they  should  never  assume  the  re- 
sponsibility of  in  any  manner  overstepping  such  purposes, 
however  necessaiy  or  advisable  such  a  course  may  seem, 
vrithout  the  sanction  of  the  court ;  which,  though  it  cannot 
divert  the  charity  funds  into  a  totally  diiferent  channel 
without  the  authority  of  an  act  of  parliament,  has  some- 
times extended  the  application  of  them  to  purposes  beyond 
the  strict  intention,  but  closely  connected  with  it.  (3 
Russ.,  530.)  Trustees  of  charities  have  no  power  to  make 
an  absolute  disposition  of  the  charity  estates,  though  when 
it  appeared  to  be  for  the  advantaige  of  the  charity,  the 
court  has  sometimes  granted  them  authority  to  do  so.  (2 
Swanst.,  300.)  Nor  can  they  accomplish  the  same  end  in- 
directly by  granting  long  or  unreasonable  leases  (2  Kuss., 
306) ;  but  they  may  exercise  a  reasonable  discretion  in  the 
management  of  the  estates,  as  well  as  in  establishing  rules 
for  the  government  of  the  charity. 

IV.  Of  the  powers  of  trustees. 

The  powers  of  trustees  are  either  general  or  special. 
It  is  impossible  to  define  exactly  the  general  powers  of 
trustees,  the  extent  of  which  depends  in  each  case  upon 
the  particular  circumstances  of  the  trust-estate.  It  may 
however  be  laid  down  as  a  general  rule,  that  whatever  is 
compellable  by  suit  is  equal^  valid  if  done  by  the  trustee 
without  suit  (4  Ves.,  369) ;  though,  if  a  suit  has  already 
been  instituted  for  the  execution  of  the  trust,  whereby 
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the  management  is  taken  out  of  the  hands  of  the  trustee, 
he  ought  to  take  no  step  without  the  sanction  of  the 
court.  (10  Ves.,  104.)  As  to  the  different  kinds  of  special 
powera,  see  Uses.  Questions  frequently  arise  upon  powers 
given  to  trustees,  depending  upon  the  manner  in  which 
they  are  limited.  If  an  estate  be  limited  to  trustees  and 
their  heirs,  it  vests  absolutely  in  them  and  the  survivoi-s  or 
survivor  of  them ;  but  the  words  are  not  to  be  understood 
to  the  same  extent  in  the  limitation  of  a  mere  legal  power. 
The  power  is  not  assignable  or  devisable,  and  can  be 
exercised  only  so  long  as  the  circumstances  of  the  trust 
correspond  to  the  woids  of  the  limitation.  Thus  a  power 
to  executors  may  be  exercised  by  the  survivors  only  so 
long  as  the  plural  number  remains,  and  a  power  to  four 
trustees  and  the  survivors  of  them  cannot,  it  seems,  be 
exercised  by  a  single  survivor  :  but  a  power  given  to 
executoiB,  if  annexed  to  the  executorship,  will  continue  to 
the  single  survivor ;  and  so,  it  seems,  will  a  power  given  to 
trustees,  and  annexed  to  their  office,  as  where  an  estate  is 
vested  in  them,  and  a  power  is  conferred  relative  to  the 
trust.  This  construction  arises  from  the  ti'ust  being  coupled 
with  an  interest,  which  continues  in  the  survivor.  (Sugd., 
Powers,  c.  3,  §  2.)  And  inasmuch  as  a  power,  though  not 
coupled  with  an  estate,  is,  when  imperative,  considered 
as  a  trust,  and  will  equally  be  carried  into  execution  by  a 
court  of  equity,  it  may  be  concluded  that  a  power  of  this 
kind  may  also  be  executed  by  the  survivor. 

If  a  jpower  be  given  to  co-trustees,  and  one  of  them  dis- 
claim, it  seems  the  power  may  be  exercised  by  the  con- 
tinuing trustees  (4  V  es.,  97) ;  but  if  the  trustee  assigns 
the  estate,  the  power,  not  being  appendant  to  the  estate, 
will  not  become  thereby  transferred  to  the  grantee ;  nor, 
where  it  is  of  such  a  kind  as  that  it  may  be  exercised  by  a 
person  not  in  possession  of  the  estate,  will  the  assignment 
withdraw  it  from  the  grantor.   (Amb.,  309.) 

The  special  as  well  as  the  general  powers  of  trustees 
are  affected  by  the  institution  ot  a  suit,  so  that  they  cannot 
be  afterwards  exercised  without  the  sanction  of  the  court 

V.  Of  allowances  to  trustees. 

It  is  a  settled  rule  that  a  trustee  is  not  entitled  to  charge 
for  his  time  and  trouble  in  the  management  of  the  trust- 
estate,  whether  he  be  a  professional  person  or  not ;  and 
the  rule  applies  not  only  to  trustees  expressly,  nominated, 
but  to  all  persons  bearing  a  fiduciary  character,  such  as 
executors,  mortgagees,  receivers,  and  committees  of  lunatics' 
estates.  (10  Ves.,  103.)  Exceptions  to  this  rule  have  been 
admitted  in  the  cases  of  trustees  for  the  estates  of  absentees 
in  the  West  Indies  and  executors  in  India ;  but  the  rule 
against  such  allowances  to  trustees  is  only  a  general  one  in  the 
absence  of  express  directions  by  the  settlor  to  the  contrary, 
and  there  is  no  objection  to  a  trustee's  receiving  remunera- 
tion for  his  services,  or  to  his  being  allowed  to  make  profes- 
sional charges,  if  the  intention  of  the  settler  to  that  effect 
be  clearly  expressed.  (7  Ves.,  480 ;  3Beav.,338.)  A  trustee 
may  even  bargain  with  his  ceHuis  que  trust  for  an  allow- 
ance, though  bargains  of  this  kind  are  very  narrowly 
watched  by  the  court*  Trustees  not  being  allowed  to 
charge  for  their  own  trouble  may,  on  proper  occasions, 
and  where  the  business  of  the  trust  is  troublesome  or 
complicated,  call  in  the  assistance  of  agents  at  Uie  expense 
of  the  estate. 

A  trustee,  though  not  allowed  to  charge  for  his  trouble, 
is  entitled  to  all  his  expanses  out  of  podket ;  and  even  a 
specific  remuneration  given  by  the  settlor  to  the  trustees 
is  no  reason  for  their  not  receiving  an  allowance  for  ex- 
penses. (7  Ves.,  480.)  The  expenses  incurred  by  a  trustee 
in  the  management  of  the  trust-estate  are  considered  as  a 
charge  upon  the  estate,  to  the  satisfaction  of  which  the 
trustee  is  entitled  before  he  can  be  compelled  to  convey. 

The  general  rule  with  respect  to  the  costs  of  trustees 
incurred  in  legal  proceeding  is,  that  they  shall  be  allowed 
as  between  solicitor  and  client,  if  there  be  a  fund  under 
the  control  of  the  court  out  of  which  they  may  be  paid. 
(1  Swanst.,  201.)  But  this  rule  is  subject  to  numerous 
exceptions,  depending  upon  the  circumstances  of  the 
case,  and  the  propriety  or  otherwise  of  the  conduct  of  the 
trustee,  either  in  the  course  of  the  suit  itself  or  in  the 
matters  out  of  which  it  arose.  A  trustee  who  disclaims  by 
answer  in  chancery  is  entitled  to  costs  as  between  party 
and  party  only.    (2  M.  &  K.,  278.) 

VI.  Of  the  relinquishment  of  office  by  trustees.     . 

A  trustee  may  be  discharged  from  his  office  by  the  con- 
sent of  the  cestuis  que  trusty  but  for  this  purpose  the  con- 


sent of  all  must  be  obtained,  however  numerous  they  may 
be  ;  and  if  any  of  the  cestuis  que  trust  be  incompetent  to 
consent,  or  be  not  yet  in  esse,  as  in  the  case  of  a  limitation 
to  unborn  children,  no  complete  discharge  can  be  ob- 
tained. 

A  trustee  may  be  discharged  in  virtue  of  a  special  clause 
to  that  effect  contained  in  me  instrument  under  which  he 
is  trustee.  A  proviso  to  this  effect  is  usually  introduced 
into  settlements  combined  with  a  power  either  to  the 
cestui  que  trusty  or  to  the  co-trustees,  to  nominate  a  new 
trustee  in  the  event  of  any  of  the  number  happening 
to  die,  or  being  desirous  of  being  discharged  from,  or 
refusing  or  declining,  or  becoming  incapable  of  acting 
in  the  trusts.  The  transfer  of  the  trust  is  not  complete 
until  the  new  trustee  has  been  nominated  by  the  donee  of 
the  power,  and  a  conveyance  or  assignment  of  the  pro- 
perty has  been  executed.  When  the  trust-estate  consists 
of  funded  property,  a  transfer  of  it  is  effected  into  the 
names  of  the  continuing  and  new  trustees,  and  then  the 
appointment  by  the  donee  of  the  power,  and  a  declaration 
of  trust  by  the  old  and  new  tnistees,  is  made  by  one  deed. 
But  when  the  property  consists  of  any  chattels  real  or 
personal  other  fiian  stock,  two  deeds  ai'e  necessary,  one 
whereby  the  property  is  assigned  by  the  old  trustees  to  a 
provisional  trustee,  and  another,  generally  endorsed  on  the 
former,  whereby  the  provisional  Sustee  re-assiffns  it  to  the 
continuing  ana  new  trustees  upon  the  trusts  of  the  settle- 
ment. When  the  estate  is  freehold,  the  object  is  in  gene- 
ral effected  by  a  single  conveyance  operating  under  the 
statute  of  uses,  made  oy  the  old  trustees  to  the  use  of  the 
continuing  and  new  trustees  upon  the  tmsts  of  the  settle- 
ment. But  where  the  settlement  confere  powei-s  upon  the 
tmstees,  and  does  not  invest  them  with  the  fee-simple,  but 
only  with  some  particular  estate,  such  as  an  estate  to  pre- 
serve contingent  remainders,  though  the  meaning  of  the 
words  used  in  the  common  form  of  a  power  to  appoint 
new  trustees  plainly  is  that  every  new  trustee  should  have 
the  same  powers  as  the  old  trustee  had,  it  has  become 
usual  to  consider  it  essential  that  the  new  trustees  should 
have  a  seisin  to  serve  the  uses  in  the  name  manner  as  the 
old  trustees  had.  For  this  purpose  two  deeds  are  necessary : 
one  whereby  the  new  trustee  is  nominated,  the  whole  uses 
of  the  settlement  are  revoked,  under  a  power  supposed  to 
be  implied  for  that  purpose,  and  the  use  and  estate 
appointed  and  conveyea  to  a  stranger  in  fee ;  and  another 
(which  may  be  indorsed  on  the  former)  whereby  the 
stranger  re-conveys  to  the  uses  of  the  settlement.  Thus, 
whether  the  power  of  revocation  supposed  to  be  implied 
exists  or  not,  the  estates  are  effectually  vested  in  the  old 
and  new  trustees  by  the  actual  conveyance.  Powers  of 
appointing  new  trustees  are  strictly  constmed,  and  cannot 
be  properly  exercised  except  under  the  precise  circum- 
stances contemplated  in  the  power,  and  it  is  always  con- 
sidered that  the  original  number  of  trustees  ought  to 
be  maintained.  For  this  reason  it  would  be  improper 
to  appoint  one  trustee  to  do  the  duty  of  two  retiring 
trustees  (2  M  &  K.,  682) ;  and  where  there  is  a  direction 
that  upon  the  trustees  being  reduced  to  a  certain  number 
others  should  be  nominated  by  the  sui*vivors,  it  has  been 
determined  that  they  might  supply  vacancies  before  the 
numbers  were  so  far  reduced,  but  that  then  they  were 
compellable  to  do  so.     (5  Ves.,  825.) 

A  trustee  may  get  himself  discharged  from  his  office  at 
any  time  by  application  to  the  Court  of  Chancery,  by 
petition  if  there  oe  a  suit  already  pending,  and  if  not,  by 
bill.  (1  J.  &  W.,  251 ;  Lloyd  &  Gould,  22.)  A  new  trustee 
may  be  appointed  under  the  11  Geo.  IV.  &  1  Wm.  IV., 
c.  69,  8.  22,  Dy  petition  in  the  cases  mentioned  in  the  act, 
where  a  conveyance  or  transfer  could  not  otherwise  be 
obtained. 

VII.  Of  the  estate  and  rights  of  the  cestui  que  trust. 

1.  As  to  what  it  consists  of.  In  cases  of  the  simple  trust 
the  whole  rights  of  equitable  ownership  consist  in  the 
right  of  possession  and  the  right  of  disposition,  or,  fis  they 
are  technically  called,  the^iM^  habendi  and  jW  disponendt. 

The  equitable  owner  has  in  general  'a  right  to  the  pos- 
session of  tiie  estate,  but  where  there  are  several  parties 
interested  either  contemporaneously  or  in  succession,  it  is 
in  the  discretion  of  the  court  of  equity  to  determine 
whether  possession  ought  to  remain  with  tne  trustee  or  be 
given  up  to  the  cestui  que  trust.  The  right  of  possession 
of  the  cestui  que  trust  is  recognised  in  a  court  of  equity 
only,  for  at  law  the  trustee  is  considered  as  the  owner, 
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and  the  cestut  que  trust  as  tenant  at  will  only.  The 
trustee  as  tenant  of  the  legal  estate  may  recover  in  eject- 
ment IVom  his  own  cestui  que  trusty  who  has  no  defence  to 
the  action  at  law,  and  is  only  entitled  to  apply  for  an 
injunction  in  equity.  (8  T.  R.,  122;  1  B.  &  B.,  446.) 

Upon  the  ground  that  the  cestui  aue  trust  is  the  bene- 
ficial owner  of  the  estate,  he  is  entitled,  either  by  the  ex- 
press language  or  by  the  equitable  construction  of  statutes, 
to  various  privileges  connected  with  real  estate.  Thus  the 
2  Hen.  V.,  st.  2,  c.  3,  and  the  subsequent  statutes  relating 
to  persons  entitled  to  serve  as  jurors,  have  been  construed 
to  apply  to  the  cestui  que  trust,  and  not  to  the  trustee. 
By  7  &  8  Wm.  III.,  c.  25,  s.  7,  the  right  of  voting  as  a  free- 
holder of  a  county  was  conferred  on  the  cestui  q^Ae  trust,  if 
in  possession ;  and  by  the  2  Wm.  IV.,  c.  45,  s.  19,  the 
cestui  que  trust  of  copyholds  or  of  any  lands  whatever 
except  freehold,  of  the  required  yearly  value,  is  entitled  to 
vote  at  elections  of  members  of  parliament  whether  in 
possession  or  not.  So  also,  by  9  Anne,  c.  5,  an  equitable 
estate  forms  a  qualification  for  sitting  in  the  House  of 
Commons. 

The  cestui  que  trust  of  chattels  is  also  entitled  to  the  use 
and  possession  of  them  during  the  continuance  of  his  inte- 
rest ;  and  upon  this  ground  they  do  not,  upon  the  bank- 
ruptcy of  the  tenant  for  life,  fall  under  tne  rules  as  to 
goods  in  the  order  and  disposition  of  tlie  bankrupt  with  the 
consent  of  the  true  owner.  (19  Ves.,  491.) 

A  cestui  que  trust  who  is  entitled  to  the  whole  equitable 
interest  may,  in  virtue  of  the  jus  disponendi,  call  upon  the 
trustee  for  a  conveyance  of  the  estate.  But  he  has  no 
such  right  when  the  trustee  holds  upon  trust  for  the  bene- 
fit of  others,  or  even  when  he  is  entitled  to  the  whole 
usufructuary  interest,  but  the  continuance  of  the  estate 
in  the  trustee  is  necessary  to  answer  some  ulterior  purpose 
relating  to  the  trust,  such  as  to  preserve  contingent  re- 
mainders. (5  Mad.,  429.)  It  sometimes  happens  that  the 
cestui  que  trust  is  entitled  to  caJl  for  a  conveyance, 
but  from  the  disability  of  the  trustee,  or  from  some  other 
accidental  circumstance,  it  cannot  be  obtained  by  the 
ordinary  means.  Various  acts  have  at  different  times 
been  passed  to  remedy  this  inconvenience,  the  provisions 
of  which  have  been  extended  and  consolidated  under  the 
11  Geo.  IV.,  &  1  Wm.  IV.,  c.  60: 

In  cases  of  special  trust,  the  right  of  the  cestui  que  trust 
b  to  have  a  specific  execution  of  the  intention  of  the 
settlor  to  the  extent  of  that  cestui  que  trust's  interest.  If 
there  be  but  one  cestui  que  trust,  and  he  capable  of  con- 
sent, the  specific  execution  of  the  trust  may  be  departed 
from ;  and  so  where  there  are  several  cestuis  que  trust, 
who  all  agree ;  but  no  variation  can  be  made  so  as  to  affect 
the  interests  of  any  cestui  que  trust  without  his  consent. 

2.  Of  the  nature  and  properties  of  the  estate  of  the 
cestui  ^ue  trust. 

Equitable  interests  may  be  assigned,  and  the  assignee 
may,  like  the  original  cestui  que  trust,  compel  a  convey- 
ance from  the  trustee  by  bill  in  equity,  without  making 
the  assignor  a  party.     (3  Russ.,  583.) 

Femes  covert  entitled  to  equitable  interests  in  lands  and 
equitable  tenants  in  tail,  might,  before  the  Fines  and  Re- 
coveries Act  (3  &  4  Wm.  fV.,  c.  74),  have  passed  their 
equitable  estates  by  those  assurances,  and  may  now  do  so 
under  that  act  by  the  same  modes  of  assurance  and  with 
the  same  formalities  as  if  the  estates  were  legal. 

The  purchaser  of  an  equitable  interest  should  take  care 
to  inquire  of  the  trustee  whether  he  has  had  notice  of  any 
prior  incumbrance  upon  the  equity  of  the  vendor,  which 
will  give  the  purchaser  a  remedy  against  the  trustee  in  case 
of  his  misrepresentation  (10  Ves.,  470) ;  and  the  purchaser 
should  also,  upon  the  execution  of  the  conveyance,  give 
notice  to  the  trustee  of  his  own  equitable  title,  whereby 
he  will  secure  precedence  of  all  prior  incumbrances  who 
have  not  given  such  notice.    (3  Russ.,  30.) 

Equitable  interests  in  property  are  transmissible  by  de- 
vise, and  require  the  same  solemnities  as  legal  interests. 
(1  Vict.,  c.  26,  s.  3.)  Possession  or  receipt  of  the  rents 
and  profits  of  equitable  estates  is  considered  in  equity 
equivalent  to  seisin  at  law,  and  adverse  possession  of  the 
one  is  attended  with  the  same  effects  on  the  title  as  dis- 
seisin of  the  other.  .  (2  J.  &  W.,  1,  153.) 

A  trust  of  freeholds  or  copyholds  is  subject  to  the 
courtesy  of  the  husband,  but  was  until  lately  exempt  from 
dower  and  freebench  ;  now  however,  by  the  3  &  4  Wm. 
IV..  c.  105,  the  title  of  dower  attaches  upon  equitable  m 


the  same  manner  as  upon  legal  estates,  though  subject 
in  either  case  to  be  defeated  by  the  alienation,  devise, 
or  other  declaration  of  intention  on  the  part  of  the 
husband. 

The  effect  of  marriage  is  the  same  upon  equitable  ai 
upon  legal  interests,  and  therefoi'e  a  husband  may  assign 
the  trust  of  a  term  of  years  belonging  to  his  wife,  in  the 
same  manner  that  he  may  assign  her  chattels  real  at  law. 
(9  Ves.,  99.) 

Judgment  creditors  have,  by  the  Statute  of  Frauds,  sec. 
10,  execution  at  law  against  the  equitable  freehold  estate 
of  a  debtor  in  the  hands  of  his  trustee,  when  the  debtor 
has  the  whole  beneficial  interest ;  but  if  he  have  a  partial 
interest  only,  or  the  estate  be  not  freehold,  the  judgment 
creditor  has  no  execution  at  law,  but  he  may  in  a  court  of 
equity  obtain  the  same  satisfaction  out  of  the  beneficial 
interest  as  he  ^ould  be  entitled  to  at  law  out  of  a  legal 
estate.    (4  Mad.,  504.) 

The  equitable  interest  of  the  cestui  que  trust  in  lands  is 
liable  to  extents  from  the  crown;  and  though  not  for- 
feitable at  common  law  for  attainder  of  treason  or  felony, 
it  appears  to  be  clearly  within  the  scope  of  the  33  Hen. 
VIII.,  c.  20,  s.  2,  which  gives  the  same  effect  to  attainders 
by  common  law  or  statute  as  to  attainders  by  authority  of 
parliament,  but  it  is  not  subject  to  escheat.  (Hardres,  495 ; 
Freem.,  130.)  The  same  statute  appears  to  include  equities 
of  redemption.  Trusts  of  chattels,  whether  real  or  penonal, 
are  subject  to  forfeiture.    (Ibid.) 

The  estate  of  the  cestui  que  trust  is  governed  as  to 
descent  by  the  rules  of  the  common  law. 

Trusts  of  chattel  interests  were  always  considered  as 
assets  in  equity,  but  it  was  a  question  whether  a  trust  of  a 
freehold  was  assets  in  the  hands  of  the  heir  until  the  Sta- 
tute of  Frauds,  by  the  10th  section  of  which  a  trust  in  fee- 
simple  was  declared  to  be  assets  by  descent,  in  the  same 
manner  as  a  legal  estate.  The  enactment  however  applies 
to  simple  trusts  only,  and  not  to  special  tnists  or  equities 
of  redemption  (2  Atk.,  293)  ;  but  now,  by  the  3  &  4  Wm. 
IV.,  c.  104,  all  a  person's  estate  or  interest  in  lands,  tene- 
ments, or  hereditaihents,  corporeal  or  incorporeal,  or  other 
real  estate,  whether  *  freehold,  customarvhold,  or  copyhold* 
(which  words  apply  equally  to  legal  and  equitable  estates), 
are  made  assets  for  the  payment  of  debts  as  well  by  simple 
contract  as  on  specialty.  Trusts  of  chattel  interests  will 
be  legal  assets  in  the  hands  of  the  executor.  (Mod.,  858 ; 
4  Ves.,  541.)  Simple  trusts  of  real  estate  are  made  legal 
assets  by  the  above-mentioned  section  of  the  Statute  of 
Frauds ;  and  it  seems  that  complicated  trusts  and  equities 
of  redemption,  which  are  not  within  the  statute,  will  be 
considered  legal  assets  as  to  specialty  creditors  by  analogy 
to  law.  (2  Ch.  Rep,,  143.)  It  appears  that  under  the 
3  &  4  Wm.  IV.,  c.  104,  real  estates  are,  with  respect  to 
simple  contract  debts,  to  be  taken  as  equitable  assets,  but 
that  the  act  does  not  alter  the  mode  of  administration  of 
trusts  of  chattels  nor  of  equitable  freehold  interests,  in  so 
far  as  they  were  assets  before  the  act. 

3.  It  is  a  maxim  of  equity  that  a  trust  shall  not  fail  for 
want  of  a  trustee.  If  the  intention  of  the  settlor  be  clear, 
but  he  has  omitted  to  name  a  trustee,  or  the  trustee  dies 
or  becomes  incapable  of  taking  the  estate,  the  trust 
attaches  upon  the  person  on  whom  the  legal  estate  has 
devolved.  (Wilm.,  21,  22.)  When  powers  given  to  trus- 
tees are  not  discretionaiy,  but  imperative,  they  are,  as 
above  mentioned,  considered  as  trusts,  and  the  court  will 
protect  the  cestui  que  trust  from  the  failure  or  neglect  of 
the  donee  of  the  power.  Where  the  discretion  of  the 
trustee  was  to  be  governed  by  a  rule  which  the  court  can 
applv,  it  will  do  so ;  but  where  there  is  no  rule  or  measure 
by  which  the  discretion  of  the  trustee  was  to  be  governed, 
the  court  executes  the  power  in  the  manner  whidi  appears 
most  reasonable,  and  m  general  proceeds  upon  the  prin- 
ciple that  equality  is  equity.  (2  Ed.,  332;  Eq,  Ca.  Ab., 
194.)  Where  a  discretion  is  given  to  the  trustee  in  respect 
of  the  objects  to  whom  an  appointment  is  to  be  made, 
questions  sometimes  arise,  when  the  power  comes  to  be 
executed  by  the  court,  as  to  the  objects  to  be  included  and 
the  mode  of  distribution.  When  the  power  is  in  favour  of 
*  relations,'  the  court,  except  under  particular  circum- 
stances, appoints  to  relations  within  the  statute  of  distribu- 
tions, when  it  seems  that  the  distribution  will  be  made 
per  capita,  and  not  per  stirpes  (1  Bit).,  C  C,  33) ;  and 
tlie  words  *  next  of  kin '  occurring  in  such  a  power  are 
settled  to  mean  *  nearest  of  kin/  to  the  exclusion  of  tlios* 


Digitized  by 


Google 


T  R  U 


325 


T  S  C 


ytho  would   take    by  representation  under  the  statute. 
(2  M.  &  K.,  780.) 

4.  The  cestui  que  trust  is  entitled  to  have  the  adminis- 
tration of  the  trust-estate  plaped  in  proper  hands.  Thus 
the  court  will  dismiss  a  trustee  upon  its  being  shown, 
upon  application  by  bill  to  the  Court  of  Chancery,  that 
he  has  acted  improperly,  or  has  become  incapable 
of  executing  his  omce  (4  Ves.,  592 ;  5  Ves.,  707) ;  and 
where  the  original  number  of  trustees  has  been  diminished, 
the  cestui  que  trust  ma^  have  the  vacancies  supplied. 
(5  Ves.,  772.)  The  cestui  que  trust'  may  also  file  a  bill 
against  his  trustee,  either  for  the  purpose  of  compel Img 
him  to  the  execution  of  an  act  of  duty,  or  to  restrain  him 
from  doing  any  act  not  within  the  scope  of  the  trust,  or 
which  would  be  prejudicial  to  the  estate.  (1  Bro.,  C,  C, 
177;  6  Mad.,  10.) 

5.  If  a  trustee  aliens  the  trust-estate,  the  cestt$i  que 
trust  may  follow  the  estate  into  the  hands  of  any  person 
who  has  acquired  it,  whether  he  had  notice  of  the  trust  or 
not ;  and  even  into  the  hands  of  a  purchaser  for  valuable 
consideration,  if  he  had  notice  at  the  time  of  his  purchase. 
As  to  the  limit  of  time  and  extent  within  which  the  cestui 
que  trust  may  institute  proceedings  for  the  recovery  of  his 
estate,  see  Statutes  of  LiMrrATiON. 

In  case  of  a  breach  of  duty  by  the  trustee,  the  cestui 
que  trust  has  also  a  remedy  again.5t  him  personalty  by  way 
of  compensation.  The  amount  of  the  loss  is  considered  as 
a  simple  contract  debt  against  the  estate  of  the  trustee, 
and  payment  of  it  may  be  enforced  in  the  same  manner  as 
for  any  other  similar  debt.  The  circumstance  of  the 
trustee  having  derived  advantage  or  not  from  the  breach 
of  trust,  makes  no  difference  as  to  his  liability.  Where 
trustees  are  jointly  implicated,  it  was  formerly  thought 
that  the  cestui  que  trust  might  proceed  against  any  of 
them  singly ;  but  the  contrary  has  since  been  settled. 
(8  Sim.,  219.)  But  the  cestui  que  trust  will  not  be  en- 
titled to  any  remedy  against  his  trustee,  if  he  himself,  being 
under  no  legal  incapacity,  has  concurred  in  the  breach  of 
trust,  or  subsequently  acquiesced  in  it,  or  a  fortiori  if  he  has 
executed  a  formal  release  to  the  trustee.     (3  Swanst.,  64.) 

In  cases  of  breach  of  trust  by  trustees  of  charities,  the 
ordinary  mode  of  redress  is  by  way  of  information  in  Chan- 
cery, in  the  name  of  the  attorney-general,  in  which  some 
other  person  must  be  joined  as  relator  to  be  answerable 
for  costs.  By  the  52  Geo.  III.,  c.  101,  commonly  called 
Sir  Samuel  R^miUy's  Act,  a  summary  remedy  is  pro- 
vided in  cases  of  abuse  of  charitable  trusts,  enabling  the 
parties  to  proceed  by  petition.  The  11  Geo.  IV.  and 
1  Wm.  IV.,  c.  60,  extends  to  all  cases  in  which  the  court  is 
authorised  to  make  summary  orders  in  cases  of  charities 
(sect.  21).  The  Statutes  of  Limitation  do  not  apply  to 
charities,  and  therefore  there  is  no  limit  to  the  extent  to 
which  an  account  may  be  carried  back  against  trustees 
of  charities,  except  such  as  have  been  established  by  the 
practice  of  the  Court  of  Chanceiy  on  {^rounds  of  convenience 
or  otherwise  ;  but  where  the  misapplication  of  charity  funds 
has  been  unintentional,  it  is  settled  that  the  account  will  not 
be  carried  back  beyond  the  filing  of  the  information,  or  of 
notice  to  the  trustees  of  the  intention  to  dispute  the  appli- 
cation.   (Jac.  448 ;  2  Russ.,  45.) 

VIII.  There  are  two  rules  of  equity  with  respect  to  trust- 
estates  which  are  of  very  general  application.  The  first  is, 
that  what  the  settlor  has  directed  to  be  done  shall  be  con- 
sidered as  done ;  so  that  it  shall  not  be  in  the  power  of 
trustees,  by  neglecting  the  performance  of  their  duty,  to 
affect  in  any  way  the  interests  of  the  cestuis  que  trust. 
Thus  where  money  is  directed  to  be  laid  out  in  land,  or 
land  is  directed  to  be  sold,  equity  will  consider  the  con- 
version to  have  taken  place,  and  deal  with  the  property 
accordingly.  This  constructive  conversion  however  sub- 
sists only  until  a  cestui  que  trusty  competent  both  from 
interest  and  personal  capacity  to  elect,  declares  his  inten- 
tion as  to  the  character  in  which  he  will  take  the  pro- 
perty.    [Election.] 

The  second  rule,  which  is  almost  a  consequence  of 
the  first,  is,  that  no  act  of  the  trustee  shall  alter  the 
nature  of  the  cestui  que  trust* s  estate.  This  rule,  of 
course,  is  to  be  understood  only  of  acts  not  authorised 
by  the  trust ; .  and  with  respect  to  cestuis  que-  trust, 
who  are  sui  juris  is  universal,  but  is  subject  to  some  ex- 
ceptions with  respect  to  trust-estates  belonging  to  lunatics. 
The  coiurt,  tbougn  it  will  not  in  general  alter  the  condition 
of  the  lunatic's  property  to  the  prejudice  of  his  represen- 


tatives, will  not  refuse  to  do  so  if  it  appear  to  be  clearly 
for  the  benefit  of  the  lunatic  himself.  (2  Ves.,  jun.  72.) 
It  was  former]}r  thought  that  the  court  might  exercise 
a  similar  discretion  witn  respect  to  the  estates  of  infants, 
but  it  is  now  settled  otherwise.     (10  Ves.,  122.) 

(Sanders,  On  Uses  and  Trusts;  Lewin's  Imw  qf  Trusts 
and  Trustees,) 

TRUXILLO.     [Peru.] 

TRYPHIGDCRUS  ijTpvfiMupoc),  a  Greek  grammarian 
and  a  poet,  who  was  a  native  of  Egypt,  and  appears  to 
have  lived  in  the  sixth  century  of  our  sera,  about  tne  reign 
of  the  emperor  Anastasius.*  Particulars  about  his  life 
are  not  known.  We  possess  by  him  an  epic  poem  of 
681  verses,  on  the  destruction  of  Troy,  which  bears  the 
title  'IXi'oi;  fiXw<rtc  (Excidium  Trojse).  The  narrative  of  this 
poem  is  exceedingly  dull,  and  so  much  like  a  mere  chro- 
nicle of  events,  that  some  critics  have  thought  the  work 
to  be  only  a  sketch  or  outline  drawn  up  by  the  author  with 
the  intention  of  working;  it  out  into  a  longer  poem.  But 
there  is  no  reason  for  thinking  that  the  author  was  capable 
of  doing  much  better  things.  This  poem  was  first  pub- 
lished, together  with  the  works  of  Q.  Smymaeus  and 
Coluthus,  b^  Aldus,  at  Venice,  without  date.  The  best 
modem  editions  are  those  of  J.  Merrick,  Oxford,  1741, 8vo., 
which  contains  a  Latin  translation  in  verse,  by  N.  Frisch- 
linus,  and  notes  by  various  commentators ;  of  Th.  North- 
more,  London,  1791,  8vo. ;  and,  lastly,  that  of  F.  A.  Wer- 
nicke, Leipzig,  1819,  8vo.  This  is  the  best  critical  edition, 
and  contains  most  of  the  notes  of  former  editors. 

Besides  this  poem,  which  is  the  only  work  of  Tryphio- 
dorus  now  extant,  he  wrote  various  others,  such  as  on  the 
*  Battle  of  Marathon '  {UapaBuvtaKo),  on  the  *  Story  of  Hip- 
podameia,'  and  on  the  *  Sufferings  of  Odysseus.'  This  last 
poem,  which  is  called  'OBvcfreta  XtivoypdfAfAaro^,  is  a  strange 
specimen  of  the  low  state  of  poetical  taste  at  that  time. 
The  author,  according  to  Eustathius  (Ad  Ckiysss.,  p.  1^9), 
contrived  to  compose  this  poem  without  making  use  of  the 
letter  s,    (Compare  Suidas,  s,  v.  Tpv^i6dwpoc.) 

TSCHERKASK,  OLD  (Staraia  Tscherkalzk),ihe  former 
capital  of  the  country  of  the  Don  Cossacks,  is  situated  in 
47*  27'  N.  lat.  and  SO*'  58'  E.  long.,  in  a  larj;e  but  very 
low  island  formed  hy  the  Don  and  the  Aksai  (a  branch 
of  the  Don),  over  which  there  are  floating  bridges.  It  is 
traversed  by  canals,  and  consists  of  an  irregular  mass  of 
houses.  On  both  sides  of  the  canals  there  are  wooden 
houses  built  on  piles.  The  town  is  subject  to  frequent 
inundations,  and  in  spring  the  communication  between 
the  houses  must  be  by  boats,  the  ground-floor  being 
generally  under  water  from  April  to  June :  the  marshes 
and  pools  that  Temain  during  the  summer  occasion  many 
diseases.  It  is  probable  that  this  otherwise  ineligible 
situation  was  chosen  from  the  difficulty  of  approaching  it 
at  a  time  when  the  country  was  constantly  exposed  to  the 
sudden  attacks  of  the  Tartars.  The  town  is  surrounded 
with  a  stpong  rampart.  Of  the  six  churches  the  largest 
has  a  great  treasure  of  jewels,  gold,  and  silver  taken  in 
war.  According  to  Clarke,  there  were,  when  he  visited  it, 
16,000  inhabitants,  a]m(^  all  Cossacks,  and  some  Tartars, 
Greeks,  and  Armenians.  In  consequence  of  the  many 
disadvantages  of  this  site,  it  Was  resolved,  towards  the  com- 
mencement of  this  century,  to  remove  to  another  spot.  It 
appears  that  a  beginning  was  made  in  1805,  out  the 
Cossacks  were  so  unwilling  to  leave  the  old  town,  that  it 
was  not  till  after  the  peace  of  1814  that  much  was  done 
towards  the  building  of  the  new  place. 

TSCHERKASK,  NEW  (Novo),  is  situated  at  the  distance 
of  about  four  miles  from  the  old  town,  on  a  dry  elevated  spot. 
Cannabich  states  that,  in  1836,  the  building  had  not  made 
so  much  progress  as  might  be  expected,  the  Cossacks  still 
preferring  the  old  town,  but  that  it  had  already  1721  houses 
(of  which  217  were  of  stone)  one  story  high,  broad  regular 
streets,  and  11,327  inhabitants,  and  was  the  residence  of 
the  Ataman,  and  the  seat  of  the  government  offices. 
Among  the  public  buildings  there  are  a  gymnasium  and 
eight  churches;  one  of  them,  which  is  very  large,  was 
built  in  honour  of  the  memory  of  Platofl^,  the  celebrated 
Hetman  (or  Ataman)  of  the  (;ossacks.  As  all  the  public 
offices,  the  schools,  hospitals,  are  removed  to  the  new  town, 
the  population  of  the  old  town  gradually  decreases.  Tlie 
chief  trade  is  with  Taganrog,  to  which  place  flsh,  caviar, 
and  wine  are  exported. 

(Hassel,  Handbueh;  Cannabich,  Lehrbuch;  Stein,  Levi" 
con*  J 


Digitized  by 


Google 


T  S  C 


326 


T  S  C 


TSCHERNIGOW.    [Czbrnigow.] 

TSCHIRNHAUSEN,  EHRENFRIED  WALTHER 
VON,  a  celebrated  German  mathematician  and  philoso- 
pher of  the  seventeenth  century,  was  descended  from  a 
noble  family,  and  born  at  Kieslingswald  in  Upper  Lusatia, 
April  13,  1661.  Having  received  in  his  father^s  house  the 
elements  of  a  scientific  education,  and  evinced  consider- 
able inclination  for  mathematical  pursuits,  he  was  sent  at 
seventeen  years  of  age  to  the  university  of  Leyden  in  order 
to  complete  his  studies.  Here  he  became  intimately 
acquainted  with  the  Baron  de  Niewland,  who,  being 
appointed  to  the  command  of  a  regiment  in  the  war 
which,  in  1&72,  broke  out  between  France  and  Holland, 
induced  the  young  Tschimhausen  to  accompany  him  as  a 
volunteer.  After  serving  eighteen  months  m  the  Dutch 
army,  his  father  recommended  him  to  travel,  and  he  spent 
several  years  in  visiting  England,  France,  Sicily,  and  Italy, 
returning  to  Kieslingswald  through  Germany,  where  he 
passed  some  time  at  the  court  of  the  emperor  Leopold. 
During  his  absence  from  home  he  found  means  to  collect 
much  information  respecting  the  subjects  of  natural  philo- 
sophy, and  it  appeal's  to  have  been  then  that  he  investi- 
gated the  nature  of  the  curves  which  are  called  caustics, 
and  which  have  since  borne  his  name.     [Caustic.] 

Dr.  Barrow,  in  his  optical  lectures,  had  previously  de- 
scribed the  manner  in  which  the  rays  of  light  cross  each 
other  near  the  focus  of  a  reflecting  mirror,  but  M.  Tschim- 
hausen was  the  first  who  discovered  the  curve  to  which 
the  reflected  rays  are  tangents.  In  a  paper  which  was 
read  before  the  Academic  des  Sciences  at  Paris  in  1682, 
he  showed  that  the  caustic  formed  by  parallel  rays  when 
reflected  from  the  concave  surface  of  a  hemisphere  is  an 
epicycloid,  but  he  fell  into  a  mistake  in  determining  the 
relation  between  its  abscissae  and  ordinates.  The  proper- 
ties of  this  curve  were  afterwards  accurately  investigated 
by  MM.  De  la  Hire  and  Bernoulli. 

On  his  return  to  his  native  place  he  formed  the  project 
of  making  burning  lenses  ot  great  dimensions,  but  there 
being  at  that  time  m  Saxony  no  establishment  for  execut- 
ing works  of  magnitude  in  glass,  Tschimhausen  obtained 
from  the  elector  permission  to  form  one,  and,  this  succeed- 
ing, two  others  were  soon  afterwards  founded.  The  first 
lens  which  he  cast  and  ground  was  of  the  kind  called 
double  convex.  It  was  more  than  one  foot  in  diameter, 
and  its  focal  length  was  32  feet.  He  appears  to  have  used 
it  as  a  telescope,  for  he  states  that,  without  either  a  tube 
or  an  eye-glass,  he  had  seen  through  it  the  whole  of  a 
town  at  the  distance  of  about  a  mile  and  a  half  (about  seven 
English  miles).  Nearly  at  the  same  time  he  made  a 
double-convex  burning-glass,  3  feet  in  diameter  and  12 
feet  in  focal  length,  which  weighed  160  pounds.  The 
diameter  of  the  sun's  image  in  its  focus  was  about  1^  inch, 
and  by  means  of  a  small  lens  placed  between  the  former 
and  the  focus  the  diameter  of  that  image  was  reduced  to 
about  two-thirds  of  an  inch.  The  effects  produced  by 
this  mirror  are  stated  in  the  '  M6moires  de  TAcadfimie ' 
(1699),  and  from  the  account  it  appears  that  it  was  capable 
of  buming^  wood  when  green,  and  even  when  wet ;  it 
melted  thm  plates  of  iron,  and  vitrified  slate  and  earthen- 
ware. This  mirror  was  purchased  by  the  duke  of  Orleans, 
then  regent,  and  given  to  the  Academy.  Tschimhausen 
afterwards  made  a  similar  lens,  which  he  presented  to  the 
emperor  Leopold,  and  this  prince  in  return  would  have 
created  him  a  baron  of  the  empire.  The  philosopher 
however  declined  the  honour,  accepting  only  a  portrait  of 
the  emperor  and  a  chain  of  gold.  lie  Siso  made  a  concave 
mirror  of  thin  copper,  about  4J  feet  in  diameter  and  12 
feet  in  focal  lengtn,  and  the  effects  produced  by  it,  which 
were  similar  to  those  produced  by  the  glass  lens,  are  de- 
scribed in  the  •  Acta  Emditomm,'  Lips.,  1687.  It  is  stated 
that  the  rays  of  the  moon,  being  concentrated  by  the  lens 
or  by  the  mirror,  Uiough  they  produced  a  brilliant  image, 
^ve  no  sensible  degree  of  heat ;  and  the  like  circumstance 
is  related  of  the  lunar  rays  when  concentrated  by  the 
great  lens  which  was  executed  in  1802  by  Mr.  Parker  in 
London. 

The  principles  of  the  infinitesimal  calculus  were,  in  the 
time  of  Tschimhausen,  not  generally  admitted  among 
mathematicians,  and  the  Saxon  philosopher  was  one  who 
gave  the  preference  to  the  more  elementary  processes  of 
the  antient  geometry  in  researches  relating  to  the  proper- 
ties of  curves.  Entertaining  the  opinion  that  the  most 
simple  methods  are  the  most  coiTect,  he  concluded  that 


the  modem  analysis  might  be  dispensed  with ;  and  in  1701 
he  read  in  Paris,  at  a  meeting  of  the  Academy,  a  *  M6moire  * 
containing  mles  for  finding  the  tangents  to  certain  curves, 
together  with  investigations  of  their  rectifications  and 
quadratures,  agreeably  to  the  method  followed  by  the 
antients  ;  that  is,  without  the  consideration  of  infinitesimal 
quantities.  At  the  commencement  of  the  following  year 
he  read  a  second  *  M6moire '  on  the  like  subjects,  with 
relation  to  those  curves  which  are  called  mechanical,  and 
in  this  he  affirms  that  the  process  which  he  used  was  appli- 
cable to  curves  of  all  kinds.  The  process  excited  some 
notice  at  the  time,  and  the  observations  made  on  it  by 
Bemoulli,  L'Hdpital,  and  other  mathematicians  wiU  be 
found  among  the  M^moires  which  have  been  inserted  in 
the  volumes  published  by  the  Academy,  but  it  now  pos- 
sesses only  an  historical  interest. 

In  1686  and  1687  Tschimhausen  published  at  Amsterdam 
two  philosophical  works,  of  which  the  first  is  entitled 
*Meaicina  Corporis,'  and  in  this  rales  are  delivered  for 
preserving  health.  The  other  is  called  *  Medicina  Mentis/ 
It  contains  a  development  of  the  perceptions  of  pleasure 
and  pain  in  the  mind,  and  of  extemaJ  objects  by  means  of 
the  senses,  but  it  constitutes  chiefly  a  course  of  lo^c  for 
persons  engaged  in  the  study  of  the  mathematical  sciences. 
In  this  work  Tschimhausen  mentions  the  properties  of  a 
curve  line  which  has  since  home  his  name.  It  is  formed 
by  dividing  the  quadrantal  arc  of  a  circle,  and  the  radius 
pasfflng  through  one  of  its  extremities,  into  a  like  number 
of  ec|ual  parts,  and  drawing  lines  through  the  points  of 
division  in  each  respectively,  pai-allel  to  one  another. 
The  {loints  of  intersection  are  in  the  curve  line.  For  its 
equation,  see  Quadoatrix. 

Tschimhausen  rendered  considerable  service  to  his 
country  by  the  discovery  of  a  method  of  making  porcelain 
similar  to  that  which  is  obtained  from  China,  l^om  this 
discovery  arose  the  manufacture  of  the  Saxon  porcelain. 

He  died  in  October,  1708,  and  was  buried  with  pomp  at 
one  of  his  own  estates  in  Saxony,  the  king  of  Poland 
(Augustus),  from  respect  to  his  memory,  defraying  the 
expenses  of  the  funeral. 

TSCHUDI,  GILLES  (in  Latin  Aegidius  Tschudus  or 
T8chudius)y  is  regarded  as  the  father  of  Swiss  history.  He 
was  bom  in  1505,  in  the  town  of  Glams,  where  his  family, 
which  ranked  among  the  nobility  of  the  canton,  had  been 
long  established.  One  of  his  early  instmctors  was  Zwin- 
glius,  afterwards  the  eminent  reformer;  and  at  a  later 
date  he  studied  at  Basle  under  Glareanus,  the  poet  and 
scholar  of  Erasmus.  Having  accompanied  Glareanus  to 
Paris,  he  remained  in  that  city  till  1530,  when  he  returned 
home  ;  and  the  rest  of  his  life,  with  tlie  exception  of  the 
space  from  1541  to  1549,  when  he  is  stated  to  have 
been  employed  in  the  service  of  France  (but  in  what 
capacity  is  not  explained),  was  spent  in  filling  the  suc- 
cessive offices  of  the  magistracy  in  his  native  state,  of 
which  he  rose  to  be  Lan(£unmann,  or  governor,  in  1558. 
Tschudi  employed  the  authority  of  his  station  and  his  per- 
sonal influence  in  moderating  the  heats  excited  among  his 
countrymen  by  the  religious  contentions  of  the  time,  but 
remained  himself  a  member  of  the  Roman  Catholic  church 
till  his  death  in  1572.  He  is  the  author  of  numerous  works, 
the  greater  part  of  which  however  still  remain  in  manuscript. 
In  1538  (not  1530,  as  stated  in  the  'Biographic  Uni- 
verselle')  appeared,  in  a  small  quarto  volume,  at  Basle,  a 
geographical  account  of  Switzerland  in  Latin,  by  Tschudi, 
under  the  title  of  *  Aegidii  Tschudi  Claronensis,  viri  apud 
Helvetios  clarissimi,  de  prisca  ac  vera  Alpina  Rhaetia,  cum 
caetero  Alpinamm  gentium  tractu,  nobilis  ac  eradita  ex 
optimis  ^uibusque  ac  probatissimis  autoribus  Descriptio.* 
But  this  is  only  a  translation  of  Tschudi*s  work,  which  was 
probably  written  in  German,  and  which  does  not  appear 
to  have  ever  been  printed.  The  translator  was  Sebastian 
Miinster,  who  dedicates  his  performance  to  Tschudi  him- 
self in  a  very  encomiastic  address,  at  the  end  of  which  he 
seems  to  intimate  that  he  was  then  a  very  young  man 
(*  notius  est  hodie  in  orbe  Munsteri  nomen,  quam  ut  ob 
meam  infantiam  k  studiosis  veniam  jpetere  anxie  con- 
tendam*).  Perhaps  this  was  a  son  of  Sebastian  Miinster, 
the  celebrated  Hebraist,  who  himself  was  nearly  fifty  by 
this  time.  A  second  edition  of  the  book  appeared,  also  in 
quarto  and  at  Basle,  in  1560,  in  the  title  of  which  (other- 
wise somewhat  varied)  we  have  a  peculiar  spelling  of  tlie 
author's  name — *antore  Aegidio  Schudo  Claronense*(*Jc). 
Appended  to  this  edition  is  a  table  of  latitudes  and  iongi- 
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luJes,  by  the  learned  Conrad  Lycosthenes,  of  Ruffach  (Ru- 
beaquensis).  Another  work  of  Tschudi's,  which  the  *  Bio- 
graphie  Universelle  *  says  was  published  in  his  lifetime, 
but  not  by  himself,  is  described  as  *  Cartes  de  la  Suisse, 
1560  and  1595 ;'  being,  we  suppose^  an  Atlas  of  Swituer- 
land,  but  where  published,  or  m  what  form  or  language, 
does  not  appear.  For  an  account  or  list  of  Tschudi's  nu- 
merous writings  still  remaining  in  manuscript,  and  dis- 
persed in  the  fibraries  of  Zurich,  St.  Crall,  Glarus,  &c,,  we 
must  ref^r  to  his  article,  by  Ust^ri,  in  the  *  Biographic 
Universelle,'  which  professes  to  be  compiled  from  a  Ger- 
man Memoir  of  Tschudi,  by  Ildephonse  Fuchs,  published 
at  St.  Grail,  in  2  vols.  8vo.,  in  1805.  It  is  however  impos- 
sible to  make  out  from  that  article  in  what  language  some 
of  them  are  composed.  The  most  important  work  of 
Tschudi's  that  has  been  printed  is  his  Chronicle  of  Switz- 
erland from  A.D.  1000  to  1470,  which  waA  published  at 
Basle,  in  2  vols,  folio,  in  1734  and  1736,  by  Dr.  Johann 
RudolfF  Iselin  (not  J.  B.  Dselin,  as  in  •  Biog.  Univ.').  under 
the  title  of  *  Aegidii  Tschudii,  gewesenen  Landammanns  zu 
Glarus,  Chronicon  Helveticum.'  This  work,  which  is  in 
German,  enjoys  the  highest  reputation  and  authority  as  one 
of  the  main  foundations  of  Swiss  history.  A  sequel,  coming 
down  to  1564,  is  said  to  be  extant  in  MS.  Another  treatise 
of  Tschudi's,  which  the  *  Biographic  Universelle  *  calls  his 
classic  work,  is  said  to  have  been  published  at  Constance 
in  1758,  by  Jacques  GaHati,  under  the  title  of  *  Description 
de  I'ancienne  Gallia  Comata,'  but  in  what  language  it  is 
written  is  not  stated.  We  doubt  if  this  be  anything  more 
than  a  French  translation  of  his  Description  of  Switzer- 
land, already  mentioned. 

TSCHUGU JEW  is  a  large  town  in  the  government  of 
Slobode-Ukraine,  situated  m  50°  11'  N.  lat.  and  36**  45' 
E.  long.,  at  the  junction  of  the  Tschugewka  with  the 
Donez.  It  is  a  Cossack  town,  which  is  under  its  own 
military  administration,  and  is  the  seat  of  a  regiment  of 
Hulans  called  by  its  name.  The  place  is  surrounded  bv 
ramparts  and  a  moat,  and  has  in  it  seven  churches,  a  school, 
and  other  public  institutions.  There  are  at  least  10,000 
inhabitants,  some  of  whom  are  converted  Calmucks  or 
their  descendants.  They  are  much  employed  in  tanning, 
in  the  manufacture  of  cordage,  saddlery,  of  girdles  of 
camels'-hair  and  saddle-girths  of  hemp,  and  have  a  con- 
siderable trade  hy  land.  The  adjacent  country  produces 
abundance  of  fruit  and  wine.  The  annual  fairs  are  much 
frequented. 

(Hassel,  Handbuch ;  Cannabich,  Lekrhuck ;  Stein,  Geo- 
graphisches  Lexicon,) 

TSHOOKTSHES.     [Siberia.] 

TSHUDES.     [Russian  Empire.] 

TUAM,  a  city  in  Ireland,  partly  m  the  barony  of  Dun- 
more,  partly  in  that  of  Clare,  in  the  county  of  Gralway, 
126  miles  west  oi  Dublin,  by  the  road  through  Leixlip, 
Kinnegad,  Athlone,  Ballinasloe,  and  Castle  Blakeney,  in 
SS'*  30'  N.  lat.  and  8°  45'  W.  long.  An  abbey  is  said  to 
have  been  founded  here  as  early  as  the  year  487,  under  the 
invocation  of  the  Virgin  ;  and  this  abbey  is  further  said  to 
have  been  made  a  cathedral  by  St.  Jarlath  early  in  the 
sixth  century:  this  latter  statement  would  be  liable  to  some 
doubt,  as  there  occurs  mention  of  three  'abbots*  of  Tuam 
after  St.  Jarlath's  death,  two  of  them  as  late  as  the  latter 
end  of  the  ninth  century,  were  it  not  that  in  the  antient 
Irish  records  the  title  of  abbot  is  repeatedly  given  to  bishops 
or  archbishops.  Mention  of  a  bishop  of  Tuam  about  the 
close  of  the  eighth  century  occurs  in  ttie  Irish  writers.  The 
first  archbishop  who  received  the  pall  from  Rome  was 
Edan  O'Hoisin  or  Aeda-Va-Deisin,  who  rebuilt  the  cathe- 
dral in  the  middle  of  the  twelfth  century ;  but  some  of  his 
predecessors  are  called  by  the  Irish  writers  archbishops  of 
Connaught.  <  A  little  before  the  rebuilding  of  the  cathedral 
by  Edan,  a  priory,  dedicated  to  St.  John  the  Baptist,  was 
established  nere  by  Tirdelvac  O'Conor,  king  of  Ireland ; 
but  to  what  order  it  belonged  is  not  ascertained.  An  abbey 
for  Premonstratensian  or  White  Canons,  dedicated  to  the 
Holy  Trinity,  was  founded  by  one  of  the  De  Burgh  or  De 
Burgo  family,  either  in  the  reign  of  John  or  the  early  part 
of  the  reign  of  Henry  III.  In  the  twelfth  century  a  cutle 
was  erected  here  by  Roderic  0*Conor,  king  of  Ireland,  of 
which  (or  more  probably  of  a  similar  building  of  later  date) 
there  are  some  slight  remains.  In  a.d.  1244,  Tuam  with 
all  its  churclies  was  destroyed  by  fire  ;  and  in  a.d.  1356  it 
was  plundered  and  set  on  fire  by  Charles  Oge,  or  Young 
Charles,  son  of  William  de  Burgo. 


The  parish  of  Tuam  has  an  area  of  13,799  acres :  its 
greatest  length  is  seven  miles,  its  greatest  breadth  four : 
tile  population  in  1831  was  14,219,  of  whom  6883  were  in 
the  town.  The  parish  extends  into  the  two  baronies  ot 
Clare  and  Dunmorc,  and  the  half  barony  of  Ballymoe,  but 
the  town  is  wholly  in  Dunmore  and  Clare,  chiefly  in  the 
latter.  It  occupies  a  low  flat  site  on  both  sides  of  the  river 
Harrow  (a  small  affluent  of  the  river  Clare,  which  flows  by 
Lough  Corrib  into  Gralway  Bay),  and  consists  of  several 
streets,  the  principal  of  which  meet  in  the  market-place  in 
the  centre  of  the  town.  The  streets  are  not  lighted,  flagged, 
or  watched.  The  houses  are  for  the  most  part  neatly  built, 
and  some  of  them  are  large  and  handsome.  The  cathedin], 
which  is  also  the  parish-church,  is  on  the  west  side  of  the 
town :  it  retains  some  portions  of  antient  Norman  archi- 
tecture. It  is  a  small  building,  capable  of  accommodating 
about  four  hundred  persons.  Not  far  from  the  cathe- 
dral arc  the  remains  of  an  old  church,  and  there  are  ves- 
tiges of  others  in  different  parts  of  the  town.  The  Roman 
Catholic  cathedral  is  on  the  east  side  of  the  town,  and  is  a 
handsome  cross  church  of  richly  ornamented  Grothic  archi- 
tecture :  at  the  west  end  is  a  lofty  tower,  under  which  is  the 
principal  entrance,  formed  by  an  elegant  pointed  arch  with 
rich  mouldings :  at  the  east  end  is  a  lofty  oriel  window 
with  stained  glass.  This  cathedral  is  quite  of  modern  erec- 
tion :  we  are  not  aware  whether  it  is  yet  finished :  it  is 
one  of  the  richest  ecclesiastical  structures  in  the  island. 
There  are  a  Roman  Catholic  chapel,  and  a  Roman  Catholic 
college  for  the  education  of  young  men  for  the  priesthood, 
and  also  for  general  education,  founded  a.d.  1814,  by  Dr. 
Kelly,  the  late  Catholic  archbishop  of  Tuam.  There  is  also 
a  presentation  nunnery.  The  plan  of  Tuam,  given  by  the 
Municipal  Boundary  Commissioners,  marks  the  site  of  St. 
Mary*s  abbey,  but  what  remains  of  the  building  exist  we 
are  not  aware.  The  bishop  (of  the  Anglican  church)  has 
a  palace  and  handsome  grounds  close  to  the  town ;  and 
there  are  a  barrack  for  the  military,  one  for  the  police,  a 
neat  market-house,  a  small  bridewell  or  gaol,  and  a  court- 
house, in  which  general  sessions  for  the  borough  were  a  few 
VBars  since  held  twice  in  the  year,  and  petty  sessions  weekly. 
The  business  of  the  town  consists  in  the  supply  of  the  neigh- 
bouring districts  with  various  articles  for  the  home  trade 
obtained  from  Dublin  or  from  the  port  of  Galway.  Malting 
and  brewing  are  carried  on :  there  are  some  flour-mills  and 
a  tannery.  Some  coarse  linens  are  made.  There  are  two 
weekly  markets  and  five  yearly  flairs.  The  quantity  of 
grain  sold  yearly  in  the  market  of  Tuam,bn  the  average  of 
the  ten  years  from  1826  to  1835,  both  inclusive,  was  468 
tons  of  wheat,  364  tons  of  barjey,  and  2340  tons  of  oats. 

The  inhabitants  of  Tuam  were  incorporated  by  charter 
of  James  I.,  a.d.  1613 ;  but  the  corporation  has  been  dis- 
solved by  the  late  act  3  &  4  Victoria,  c.  108.  The  borough 
returned  two  members  to  the  Irish  parliament,  but  was 
disfranchised  at  the  union. 

The  parish  of  Tuam  is  a  vicarage  at  the  head  of  an 
ecclesiastical  union  comprising  six  contig^uous  parishes  in 
the  counties  of  Galway  and  Mayo,  forming  a  district  of 
about  55  square  miles,  with  a  population  of  nearly  28,000  in 
1831,  and  nearly  30,000  in  1834,  of  whom  about  500  belonged 
to  the  establisned  church,  the  rest  were  Roman  Catholics. 
There  are  two  churches  in  the  union  (including  the  cathe- 
dral) and  one  chapel-of-eaK.  There  are  eight  Roman 
Catholic  chapels  in  the  union,  without  (we  oelieve)  in- 
cluding the  cathedral.  The  net  yearly  value  of  the  bene- 
fice is  about  626/.,  with  a  glebe-house. 

The  parish  contained,  according  to  the  *  Report  of  the 
Commissioners  of  Public  Instruction*  {Pari,  Papers,  1835, 
vol.  xxxiv.),  the  Roman  Catholic  college  and  twenty-seven 
day-schools  of  all  sorts.  The  Roman  Catholic  college  had 
six  professors,  and  contained  129  students,  of  whom  95 
were  boarded  in  the  establishment :  the  instruction  com- 
prehended clflAsics,  mathematics,  and  theology.  Of  the 
schools,  two  were  private  boaxding-schools,  one  was  the  free 
model-school  of  tne  Tuam  Diocesan  Education  Society^ 
with  79  pupils ;  three  were  free-schools  in  connection  with 
the  National  Board  of  Education*,  with  an  aggregate  num 
ber  of  365  children :  the  rest  were  private  day-schools  or 
hedire— schools . 

TUAM,  DIOCESE  OF.  Abrief  notice  of  the  establish- 
ment of  this  bishopric  and  its  erection  into  an  archbishop- 
ric is  given  in  the  preceding  article.  The  diocese  was 
augmented  in  the  earlier  part  of  the  fourteenth  century 
by  the  incorporation,  of  the  diocese  of  Enaghdune,  to  which 
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the  archbishopa  of  Tuam  had  laid  claim  many  years  before. 
In  the  middle  of  the  sixteenth  century  it  was  further  aug- 
mented by  the  incorporation  of  the  bishopric  of  Magio  or 
Mageo  (now  Mayo).  Ware  supposes  this  incorporation 
to  have  taken  place  a.d.  1210,  but  Usher  and  Harris  (in 
his  edition  of  Ware)  bring  it  down  to  a.d.  1559.  The 
diocese  of  Ardagh,  in  the  province  of  Armagh,  was 
annexed  to  Tuam,  but  not  incorporated,  a.d.  1741 ;  and 
the  united  dioceses  of  Killala  and  Achonry  [Killala]  were 
annexed  to  the  diocese  of  Tuam,  a.d.  1835.  In  1839  the 
see  was  reduced  from  its  archiepiscopal  rank  and  its  pro- 
vince united  to  that  of  Armagh.  Tnese  last  two  changes 
were  made  by  virtue  of  the  act  3  &  4  William  IV.,  c.  37. 

The  diocese  of  Tuam,  including  the  old  dioceses  of 
Magio  or  Mayo,  and  Enaghdune,  comprehends  the  greater 
part  of  the  county  of  Gal  way,  a  considerable  portion  of 
Mayo,  and  a  small  part  of  Roscommon.  It  is  bounded  on 
the  west  and  south  by  the  Atlantic,  on  the  south-east  by 
the  bishoprics  of  Kilmacduagh  and  Clonfert,  on  the  east 
by  the  bisnopric  of  Elphin,  on  the  north-east  by  that  of 
Achonry,  and  on  the  north  by  that  of  Killala.  There  is  a 
small  detached  portion  east  of  the  main  part  of  the  diocese, 
surrounded  by  the  bishoprics  of  Clonfert,  Elphin,  and 
Meath.  The  dimensions  of  the  diocese  of  Tuam  are  given 
by  Dr.  Beaufort  at  GO  Irish  or  77  English  miles  for  the 
length,  and  50  Irish  or  63  English  miles  for  the  breadth. 
The  area,  number  of  parishes,  benefices,  and  churches, 
are  given  by  the  same  author,  as  follows : — 

Irish  Acres.  PorUhes.     BeneficM.    Churcbat. 

Galway       .    675,250  49  11  12 

Mayo     .     .     424,700  37  10  11 

Roscommon      a5,700  3  3  1 


1,135,660  S9  24  24 

This  area  is  equal  to  1,824,487  acres,  or  2850  square 
miles  English  measure. 

The  '  Report  of  the  Commissionen  of  Public  Instruction' 
(Pari.  Papers,  1835,  vol.  xxxiii.)  gives  90  parishes,  form- 
ing 34  benefices  (viz.  15  sinele  parishes  and  19  unions), 
and  having  31  churches,  and  18  other  places  of  worship 
of  the  establishment.  There  were  at  the  same  time  134 
places  of  worship  for  Roman  Catholics  and  10  for  Pro- 
testant dissenters.  The  population  of  the  diocese  in  1834 
was  nearly  480,000,  of  whom  only  about  one  in  fifty 
belonged  to  the  established  church.  The  remainder  were 
almost  exclusively  Roman  Catholics,  the  number  of  Pro- 
testant dissenters  of  every  denomination  being  little  more 
than  400.  The  gross  yearly  revenue  of  the  archbishop  was 
returned  in  1833  at  8206/.  3*.  9^,  viz.  5020/.  1*.  3Jrf.  for 
the  revenues  of  the  see,  and  8186/.  2*.  6Arf.  for  annexed 
preferments;  the  net  revenue  was  6996/.  9*.  OJrf.,  viz. 
4018/.  17*.  9id.  for  the  see,  and  2977/.  11*.  3rf.  for  the 
preferments.  The  chapter  consists  of  a  dean,  a  provost, 
an  archdeacon,  and  eight  prebendaries.  There  is  one  vicar 
choral  whose  office  is  a  corporation  in  itself.  The  gicss 
yearly  income  of  the  vicar-choral  was  returned  at 
197/.  0*.  7id,  The  dean  and  chapter  had  no  corporate 
revenues  divisible  among  the  members :  the  gross  income 
of  the  *  economy  estates'  for  the  payment  of  salaries  to 
the  organist,  &c.  was  174/.  10*.  lOd.  « 

The  number  of  schools  in  the  diocese,  by  the  *  Report  of 
the  Commissioners  of  Public  Instruction  *  (Pari.  Papers, 
1835,  vol.  xxxiv.),  was  453,  viz.  308  wholly  supported  by 
payments  from  the  pupils,  and  145  supported  wholly  or  in 
part  by  endowment  or  subscription :  51  of  these  were  in 
connection  with  the  National  Board,  16  in  connection  with 
the  London  Hibernian  Society,  7  with  the  Kildare-Street 
Society,  2  with  Erasmus  Smith's  fund,  and  1  with  the 
Association  for  Discountenancing  Vice. 

The  number  of  children  on  the  books  of  370  of  these 
schools  was  24,743,  viz.  16,247  boys,  8020  girls,  and  476 
children  of  sex  not  stated.  No  lists  were  given  from  the 
remaining  83  schools,  but  the  number  of  children  was 
estimated  at  5561,  giving  an  estimated  total  of  30,304. 
These  computations  give  one  school  to  every  1055  of  the 
population  (computed  at  478,021),  and  make  the  children 
under  instruction  amount  to  ^  per  cent,  of  the  total 
population.  This  is  below  the  proportion  in  the  other 
dioceses  of  the  province,  except  Killala,  and  below  all  the 
other  dioceses  of  Ireland,  except  Emly,  Cloyne,  Ardfert 
and  Aghadoe,  Limerick,  Killaloe  and  Kilfenora. 

In  the  Roman  Catholic  division  of  Ireland  the  diocese 
of  Tuam  has  been  lately  diminished  by  the  erection  of  the 


new  diocese  of  Galway,  which  took  place  on  the  dissolution 
of  the  Roman  Catholic  wardenship  of  Galway  in  1831. 

Ilie  archbishop  of  Tuam  had  for  his  sufi&agans  the 
bishops  of  Clonfert  and  Kilmacduagh,  of  Elphin,  and  of 
Killala  and  Achonry. 

(Ware's  History  and  Antiquities  of  Ireland^  translated 
and  improved  by  Harris ;  Archdall's  Monasticon  Hibemi- 
cum;  Beaufort's  Memoir  of  a  Map  of  Ireland;  Lewis s 
Topographical  Dictionary  of  Ireland;  Dublin  Almanac; 
Parliamentary  Papers.) 

TUARIKS.     [Sahara.] 

TUBASTIiEA.    [Madrkphyllijka.] 

TUBASTRiEA.    [Madrkphylluea.] 

TUBBUS.    [Persia.] 

TUBE.  The  surface  of  a  tube  is  generally  a  cylinder, 
but  this  word  may  be  made  use  of  in  mathematics.  When 
a  tube  is  bent,  there  is  no  distinct  geometrical  name  for  its 
surface,  but  the  following  definition  mig[ht  do  very  well  : 
let  a  surface  be  called  a  tube  when  it  is  formed  by  a 
circle  which  moves  with  its  centre  upon  a  given  curve, 
and  its  plane  alwavs  perpendicular  to  the  tangent  of  thai 
curve.  This  would  include  the  straight  tube,  or  common 
circular  cylinder,  and  every  species  of  bent  tube. 

TUBE.  EUSTACHIAN.    [Ear.] 

TUBER,  in  systematic  botany.    [Tuberacejb.] 

TUBER,  in  structural  botany.     [Stem.] 

TUBERA'CEiS,  a  section  of  the  suborder  Gasteromj* 
cetes,  of  the  natural  order  of  Fungi.  It  is  known  by  its 
sporan^a  being  membranaceous  and  scattered  on  a 
serpentine  vein*Iike  hymenium,  and  included  in  a  concrete 
uterus.  The  sporidia  are  at  first  pulpy.  This  section  in- 
cludes the  genus  Tuber,  the  common  truffle,  and  Rhizo- 
pogon,  the  white  truffle.  The  species  of  these  genera  are 
not  numerous,  and  are  found  very  generally  diffused 
throughout  the  temperate  parts  of  the  world,  and  growing 
buried  beneath  the  soil. 

The  ^enus  Tuber  has  a  closed  uterus  marbled  internally 
with  veins,  the  sporangia  are  pedicillate  and  confined  to 
the  veins. 

T.  cibarium,  the    common  Truffle,   is  known  by  its 
surface  being  warty  and  of  a  black  colour.    It  is  found 
buried  in  the  soil  of  woods,  especially  beech-woods,  some* 
times  at  the  depth  of  10  or  12  inches  or  more.     It  is  a 
native  of  Europe  and  is  also  found  in  Japan  and  the  East 
Indies.    It  grows  abundantly  in  some  parts  of  England. 
This  is  one  of  the  few  species  of  the  natural  order  Fungi 
that  is  used  as  an  article  of  diet.    For  this  purpose  they 
appear  to  have  been  used  by  the  Greeks  and  Romans :  the 
latter  especially  considered  them  a  delicacy.    It  may  be 
however  a  question  as  to  whether  the  Itoman  tuber  is 
really  the  common  truffle.    There  can  however  be  no 
doubt  that  it  had  a  similar  form,  origin,  and  use.    The 
truffle  when  gathered  for  eating  is  about  the  size  of  a  large 
walnut,  and  has  a  very  peculiar  smell.    The  flavour  is  not 
remarkable,  and  reseinbles  in  some  measure  that  of  the 
mushroom  and  morel.  Its  reputation  however  as  an  article 
of  diet  does  not  depend  so  much  on  its  flavour  as  its 
supposed  aphrodisiac  virtues.    That  this  supposition  is  f  me 
may  perhaps  be  questioned,  but  it  is  deserving  of  notice 
that  tney  are  not  very  digestible,  and  that  they  are  supposed 
to  possess  this  quality  in  common  with  cheese,  chestnuts, 
and  other  indigestible  substances.    When  eaten  they  are 
either  cooked  with  various  sauces,  and  served  up  with 
other  dishes,  or  sliced  and  pared,  and  eaten  with  oil,  salt, 
and  pepper.    As  the  truffle  exists  underground  and  cannot 
be  easily  cultivated,  there  would  be  some  difficulty  in  pro- 
curing it  were  it  not  for  its  powerful  scent.    This  attracts 
many  animals  to  the  spot  where  they  grow,  especially  pigs, 
whicn  are  vciy  fond  of  eating  them;  hence  the  tniffle 
is  sometimes  called  swine-bread,  and  pigs  used  to  be 
employed  for  hunting  truffles.    Dogs  however  have  the 
same  perception  of  the  odour  of  these  fungi,  and,  being 
more  easily  trained,  are  employed  to  scent  them,  and  some- 
times to  scratch  them  out  of  the  earth.    *  Nees  von  Esen- 
beck,'  says  Mr.  Berkeley,  *  relates  an  instance  of  a  poor 
crippled  boy  who  could  detect  truffles  with  a  certainty 
superior  even  to  that  of  the  best  dogs,  and  so  earned  a 
livelihood.'     Attempts  have    firequently   been   made  to 
cultivate  them,  but  without  much  success.    Mr.  Berkeley 
relates  that  Bomholz  had  succeeded  in  reproducing  them. 
The  chief  part  of  the  truffles  found  in  the  English  markets, 
are  brought  from  France  and  Italy,  where  they  are  more 
abundant  tluui  in  this  country,  and  where  hunting  them  is 
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pursued  by  some  persons  as  an  occupation.  In  warm 
moist  weather  truffles  may  be  found  all  the  year  round, 
but  they  are  most  abundant  in  August  and  September. 
When  the  air  is  loaded  with  moisture  before  a  thunder- 
storm, their  odour  is  very  perceptible,  and  they  have  hence 
obtained  the  name  of  thunder- roots.  The  tmffle  is  sub- 
ject to  the  attacks  of  many  insects :  a  species  of  Leiodes 
deposits  its  ova  in  it,  which  in  the  pupa  state  feed  upon 
the  substance  of  the  truffle ;  in  this  state  they  are  called 
truffle-worms. 

T.  moschatum.  Musk-scented  Truffle,  has  a  roundish, 
smooth,  bTackish  appearance,  and  is  a  much  rarer  plant 
than  the  last.  It  has  been  found  in  Great  Britain,  and 
is  characterised  by  the  musky  odour  which  it  gives  out. 

The  genus  Rhizopogon  has  a  sessile  uterus,  bursting 
irregularly  and  marbled  internally  with  anastomozing 
veins  and  sessile  sporangia.  The  /?.  alpiis  of  Bulliara 
is  the  Tuber  albus  of  older  botanists,  and  is  called  white 
truffle,  and  by  some  writers,  from  its  Greek  appellation. 
Root-beard.  The  plant  is  round,  rather  rugged,  at  first 
white  and  then  reddish  brown,  and  slightly  fibrillose  at  its 
base.  It  is  found  on  sandy  ground  in  woods,  but  is  a  rare 
plant.  It  diffei-s  from  the  common  truffle  in  not  being 
buried  entirely  in  the  earth :  a  part  of  its  globular  uterus 
appears  above  the  surface. 

TUBERCULARI'NI,  a  tribe  of  plants  belonging  to  the 
suborder  Coniomycetes,  of  the  order  Fungi.  The  species 
are  characterised  by  their  sporidia  being  glued  together 
and  forming  an  erumpent  disc.  It  includes  the  genera 
Tuberculana  and  Fusarium.  All  the  species  are  found 
on  dead  and  decaying  sticks  and  branches,  and  trunks 
of  trees,  and  on  the  decaying  stems  of  various  herbs.  The 
Tuberoularia  vulgaris  is  a  very  common  fungus,  and  is 
found  on  dead  branches,  especially  those  of  the  currant 
tree,  in  the  autumn  of  the  year.  It  forms  upon  these 
branches  little  scarlet  or  rose-coloured  jMitches  which  are 
frequently  very  conspicuous.  The  Fusarium  roseum 
forms  smaller  red  patches  than  the  last,  and  is  found 
on  the  stems  of  decaying  herbaceous  plants,  as  those  of  the 
bean,  tulip,  Jerusalem  artichoke,  &c. 

TUBEROSE.       [POLYANTHBS  TUBEROSA.] 

TUBICINELLA.  [Cirripeda,  vol.  vii.,  p.  210; 
Whales.] 

TUBI'COLiE.  The  Tubicoles  of  Cuvier,  commonly 
called  by  the  French  Pinceaux  de  Mer^  form  the  first  order 
of  his  Annelids. 

The  Tubicoles  have  brancliise  in  the  form  of  plumes,  or 
of  small  arborizations,  attached  tg  the  head  or  on  the  an- 
terior part  of  the  body,  and  nearly  all  inhabit  tubes. 

Of  those  which  inhabit  tubes,  some  form  a  calcareous, 
homogeneous  one,  resulting  probably  from  their  transuda- 
tion, like  the  shells  of  the  moilusca,  but  they  do  not  adhere 
to  it  by  means  of  muscles :  others  construct  a  tube  by  ag- 
glutinating grains  of  sand,  fragments  of  shells,  or  particles 
of  sand  by  means  of  a  membrane  which  they  dioubtlese 
transude  also :  there  are  others  again  whose  tube  is  en- 
tirely membranous  or  homy.   (Regne  AnimaL) 

To  the  first  category  belongs  the  genus 
Serpula. 

The  species  of  this  genus  are  the  Tuyaux  de  Mer  of  the 
French,  and  their  twisting  calcareous  tubes  cover  stones, 
shells,  and  other  submarine  'bodies.  The  section  of  these 
tubes  is  sometimes  round  and  sometimes  angular,  accord- 
ing to  the  species. 

Cuvier  describes  the  animal  as  having  a  body  composed 
of  a  great  number  of  segments ;  its  anterior  part  enlarged 
into  a  disk,  armed  on  each  side  with  many  bundles  of 
stiff  bristle-like  appendages,  and  on  each  side  of  the  mouth 
a  plume  of  branchiae  in  the  form  of  a  fan,  ordinarily  tinted 
with  vivid  colours.  At  the  base  of  each  plume  is  a  fleshy 
filament ;  and  one  of  the  two,  that  to  the  right  or  left  in- 
differently, is  always  prolonged  and  dilated  at  its  extremity 
into  a  disk  of  different  configuration,  which  serves  as  an 
operculum,  and  closes  the  aperture  of  the  tube  when  the 
animal  retires  within  it.  Cuvier  further  observes  that  the 
most  common  species  having  this  disk  in  the  form  of  a 
fUnnel^,  some  naturalists  have  mistaken  it  for  a  proboscis : 
but  it  is  not  pierced ;  and  the  other  species  have  it  more  or 
less  of  a  club-shape. 

Tho  number  of  species  of  Serpula  (Lam.)  admitted  into 

the  last  edition  of  A?iirnaux  sans  Vertebres,  is  sixty  recent 

and  fossil ;  and  M.  Milne  Edwards  adds  many  more  at  the 

end  of  the  genus :  but  he  observes  that  very  Uttle  is  known 
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of  the  specific  differences  presented  by  these  animals,  and 
that  many  of  the  living  and  all  of  the  fossil  species  are 
characterised  in  a  very  doubtful  manner.  The  fossils  are 
said  to  be  found  in  the  tertiary,  green-sand,  chalk  (environs 
of  Miinster  and  Maastricht),  has,  and  oolite  beds,  &c.  Mr. 
Lea  describes  a  species,  Serpula  ornatay  from  the  tertiary 
of  Alabama  (Claiborne  beds). 

Dr.  Fitton  records  fourteen  named  species  and  two  un- 
certain species  from  the  strata  below  the  chalk,  ranging 
from  the  upper  gi-een-sand  to  the  Kimmeiid^e  clay. 

Mr.  Murchison  notices  Serpulites  and  Spnorbis  in  the 
Silurian  rocks,  Serpulites  longissimus  in  the  upper  -^ud- 
low  rock,  and  Spirorbis  tenuis  in  the  lower  Lud&ow  rock, 
and  in  the  Wenlock  limestone.  (See  Mr.  MacLeay's  paper, 
post,  p.  330.) 

Mr.  Murchison  also  records  the  presence  of  Sei'pula  (Ser- 
pula omphalo'idesy  Goldf.)  in  the  Devonian  rocks  of  Rus- 
sia. (See  his  forthcoming  work,  on  the  *  Geology  of  Rus- 
sia in  Europe  and  the  Ural  Mountains.*) 

Example,  Serpula  cantor tuplicata.  The  tubes  of  this 
Serpula  are  round,  twisted,  and  about  three  lines  in  dia- 
meter. Its  operculum  is  funnel-shaped,  and  its  branchiae 
are  often  of  a  beautiful  red,  or  variegated  with  yellow  and 
violet.  It  quickly  covers  vases,  bottles,  or  other  objects 
thrown  into  the  sea. 

Locality. — ^The  Mediterranean  and  European  seas. 


Serpula  contor tuplicata. 

In  other  species  (ffenus  Galeolaria,  liam.)  the  operculum 
is  flat  and  beset  with  points. 

Cuvier  notices  another  species  from  the  Antilles  (fifer- 
pula  gigantea,  Pallas),  which  lives  among  the  madrepores, 
and  whose  tube  is  often  surrounded  by  their  masses.  Its 
branchice  ai*e  rolled  into  a  spiral  form  when  they  re-enter ; 
and  its  operculum  is  armed  with  two  small  branched  horns, 
like  the  antlers  of  a  stag.  This  species  is  the  Terebella 
bic.ornisy  *Abildg.  Berl.  Schr.*  ix.  iii.  4 ;  Actinia,  ot  Animal 
Flower,  Home,  *Lect.  on  Comp.  Anat.'  ii.  pi.  1.  Upon  this 
spiral  rolling  up  of  the  branchiae  Savigny  established  his 
subdivision  of  Cymospire  Serpulce,  from  which  M.  de 
Blainville  afterwai-ds  established  a  genus. 

The  genus  Spirorbis,  Lam.,  consists  of  those  Serpulce 
whose  branchial  filaments  are  much  less  numerous,  only 
three  or  four  on  each  side  :  their  tube  is  rolled  up  into 
a  tolerably  regular  spiral,  and  they  are  ordinarily  very 
small. 

Sabella. 

The  species  of  this  genus  have  the  same  body  and  the 
same  fan-shaped  branchiae  as  the  Serpulcs ;  but  their  two 
fleshy  filaments  adhering  to  the  branchiae  each  terminate 
in  a  point,  and  do  not  form  an  operculum :  they  are  •  even 
sometimes  absent.  The  tube  of  the  Sabell<e  appears,  most 
frequently,  to  be  composed  of  grains  of  sand,  of  clay,  or 
very  fine  mud,  and  is  rarely  calcareous.    The  known  spc* 
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cies  are  rather  large,  and  Cuvier  notices  their  branchial 
plumes  as  being  of  admirable  delicacy  and  brilliancy. 

Example,  Stibella  protula,  Cuv.  (Proiula  Rudolphii, 
Risso).  This  beautiful  and  large  species,  with  a  calcareous 
tube  like  that  of  the  Serpulcer^dA  the  branchiae  of  a  rich 
orange. 

Terebella. 

The  Terebellee,  like  the  greater  part  of  the  Sabellcp,  in- 
habit a  factitious  tube ;  but  it  is  composed  of  grains  of 
sand  and  fragments  of  shells :  their  body,  moreover,  hiw 
much  fewer  rings,  and  their  head  is  differently  ornamented. 
Numerous  filiform  tentacles,  susceptible  of  much  exten- 
sion, surround  their  mouth,  and  on  their  neck  are  arbo- 
rescent, not  fan-shaped  bianchiaj. 

Example,  Terebella  conchilega. 
Amphitrite. 

Cuvier  remarks  that  the  species  of  this  genus  are  easily 
known  by  straw-like  processes  ranged  in  a  pectinated  form, 
or  in  that  of  a  crown,  in  one  or  more  rows,  where  they  pro- 
bably serve  for  defence,  or  perhaps  as  means  of  creeping  or 
collecting  the  materials  for  their  tube.  Around  the  mouth 
are  very  numerous  tentacles,  and  on  the  commencement 
of  the  back  on  each  side  are  branchiae  in  the  form  of  a 

comb.  ,   ^,      n      . 

Cuvier's  genus  Amphitrite  comprehends  the  Pecttnarue 
of  Lamarck,  the  Amphicibnes  of  Savigny,  the  Chrysodons 
of  OUen,  the  Cistenes  of  Leach,  the  Sabellariec  of  La- 
marck, the  Hermelles  of  Savigny,  and  the  genus  Pherusa 
of  De  Blainville. 

Siphohtoma  (Otto). 

The  species  of  this  genus,  which  Cuvier  suspects  should 
be  referred  to  this  order,  have  on  each  articulation  aljovo 
a  bundle  of  fine  bristles ;  below,  a  simple  bristle  ;  and,  at 
the  anterior  extremity,  two  packets  of  strong  and  golden- 
coloured  bristles.  Under  these  bristles  is  the  mouth,  pre- 
ceded by  a  sucker,  surrounded  by  many  soft  filaments, 
which  Cuvier  thinks  may  be  branchia»,  and  accompanied 
by  two  fleshy  tentacles.  The  knotted  medullaiy  chord 
may  be  seen  throudi  the  skin  of  the  belly.  The  Siphosio- 
muta  live  burrowed  in  the  sand. 

Examples,  Siphostoma  dtplochaitos,  Oken  ;  Siph,  unci- 
nata,  Aud.  et  Edw.  *  Littoral  de  France,  Annel.'  pi.  ix.,  f.  1. 

Cuvier  closes  his  Tuhicoles  with  Dentalium. 

The  following  situations  have  been  noticed  as  frequented 
by  these  annelids : — 

Serpula  (including  Vcrmilia  and  Galeolaria,  Lam.)  may 
be  said  to  be,  generally,  littoi-al,  attached  to  rocks,  stones, 
shells,  crustaceans,  corals,  and  other  marine  bodies. 

Spirorbis  is  found  on  sea-weed,  shells,  &c.,  and  ncariy 
in  the  same  situations. 

Sabclla  occurs  on  the  coasts,  on  shells,  &c„  and  gene- 
rally in  shallow  water. 

Terebella  liaunts  nearly  the  same  localities. 

Here  we  would  call  Atention  to  Mr.  W.  S.  MacLeay's 
valuable  *Note  on  the  Aunelida,*  in  Mr.  Murchisons 
•  Silurian  System,'  part  ii. 

Mr.  MacLeay  commences  by  observing  that  the  Annelids 
differ  from  the  true  Annulom  m  being  hermaphrodite,  and 
in  general  red-blooded;  and  with  regard  to  this  part  of 
their  organization,  he  remarks  that  M.  Milne  Edwards  is 
said  in  the  public  journals  to  have  discovered  that  some 
Annelida  are  not  provided  with  red  blood ;  but  the  distin- 
guished Savigny,  he  adds,  stated  the  same  fact  so  long  ago 
as  the  year  1823,  for  in  his  *  Systfime  des  Annelides  *  he 
places  Clepsine  amon^  his  Hirudhiies:  nay,  even  Cuvier, 
who  first  distinctly  pomted  out  the  group  under  the  name 
of  vers  d  sang  rouge^  has  said  that  their  blood  is  only  ge- 
nerally red. 

Mr.  MacLeay  describes  them  further  as  soft  vermiform 
animals'  of  an  articulated  structure,  and  which  form  the 
knmediatc  connection  between  such  Vertebrata  as  Amphi- 
oxus  and  My  line,  and  such  Annulosa  as  Porocephalus 
and  other  white-blooded  Fermes  which  have  the  sexes 
distinct.  Althouj^h  hermaphrodites,  many  of  them,  he 
»ays,  require  a  reciprocal  coitus. 

The  following  division  of  the  Annelida  is  proposed  by 
Mr.  MacLeay : — 

Normal  Group.  Annelida* 

INercidiua,        AuimaU  fVce,  having  a  UUtinct 
head  provided  xvith  either  eyes 
or  antmuiM.  or  boUi. 
Sori>uUaa.  Animals  iiedenULr>'.  and  having 

no  head,  provided  with  cyw 


Apoda. 

])ody  wiihottt  feet  or  a/ 
di»tlacl"     "  * 


'  Lambrieiua.  Animals  \vitliout  eye*  or  2^« 
tenns.  Body  ext*maU>  ^- .: 
gcrous  for  loeumotion.  Aiu- 
cuUlion  indiitllni3t. 
Nemertina.  Animals  aquatic,  irithout  r-.n 
or  aiitennR.  Body  tt-n  — 
ternnlly  aetigaioas.  Artiuu.. 
tion  indistinct. 

IHiradina.  Animals  piwided  (general  ly  «,  i; 

e>es  but  ooi  vitti  autr..i.f 
Body  not  externally  ^4--i.>. 
ous.    Articulation  di9tl...c:. 

Nereidina.  MacLeay. 
These  Mr.  MacLeay  considers  to  be  the  moiit  perfect  i.i 
their  structure  of  all  Annelida^  as  they  possew  numerous 
organs  and  have  a  distinct  head,  which  is  generally  pi^- 
vided  with  eyes  and  an  antennae.  '  Some  of  them/  sa;.  > 
Mr.  MacLeay  in  continuation,  *  after  the  manner  of  Serf  -  - 
Una,  inhabit  tubes,  which  tubes  are  membranaceous,  and 
formed  oy  a  transudation  from  their  body ;  but,  in  j^cnci^^ , 
the  Nereidina  are  naked,  and  they  are  always  agile  anima.>, 
freely  moving  about  in  search  of  their  prey.  Amtotle 
calls  them  £coXo9rcv^pa(  BaKaaoitu  jrapavXrimcu  rtf  tictt  ra*c 
Xiptratouc  (lib.  ii.,  c.  121  J*;  and  it  is  true  that  they  arc  won- 
derfully like  Centipedes.  Tlie  fossil  impreaaons  in  the 
Llampeter  rocks  are  too  indii^tinct  to  enable  us  to  deter- 
mine veiy  accurately  the  genera  and  species  of  Nereidm  i 
which  there  occur,  more  particularly  as  the  generic  charac- 
ters in  this  group  depend  on  such  minute  ditftinctions  l- 
aie  afforded  by  a  study  of  the  mouth,  antennsB,  and  e>i*.v' 

Genus  Nereites,  Closely  approacliing  Savigny 's  geuu^ 
Lycoris  in  its  external  appeai*ance,  only  the  segments  of 
the  body  are  here  perhaps  more  slender  and  in  pi-oportiun 
longer  tnan  usual.     CMacLeay.) 

Of  this  genus  Mr.  MacLeay  notices  two  species,  >iz. 
Nereites  Cambrensis,  Murch.,  and  Nereiies  Sedgttichr, 
Murch.,  figured  in  nl.  27,  fig.  1,  2,  of  the  Silurian  Sy4fiefn ; 
and  he  says  of  the  latter,  that  tlie  wonii  had  evidently,  bt- 
fore  coiling,  with  difficulty  trailed  itself  along  in  the  mu. 
in  a  wav  >vluch  any  one  accustomed  to  collect  these  Annt- 
lida  will  at  once  recognise. 

Genus  Myrianiies.  Body  linear,  very  narrow,  and  formeJ 
of  very  numerous  segments  with  indistinct  feet  and  she* 
cirri.    (MacLeay.) 

Example,  Myrianites  MacLcaii,  Murch.  (Silur.  Sy^t.. 
pi.  27,  fig.  3.) 

I\L'.  MacLeay  remarks  tliat  the  softness  of  the  textuie  c  i 
the  Ibrci^oing  three  species  of  Annelida  and  the  perfectic».T 
of  the  impression  in  fig.  1,  make  it  very  remarkable,  tlu.. 
if  articulated  feet  existed  in  the  Trilobitcs,  some  vesti>rf:i 
of  them,  even  although*  membranaceous,  should  not  lia\f 
come  down  to  us  more  perfect  than  those  figured  by  Goltl- 
fuss ;  and  he  refere  to  Ann»  Science  Nut,,  vol.  xv.,  pi.  2. 
fig.  8,  and  to  his  own  paper  on  these  crustaceans,  for  which 
see  the  ailicle  TaiLounKs. 

Serpulina,  I^IacLeay. 

These,  says  Mr.  MacLeay,  are  sedentary  animals,  without 
eyes  or  antenuBB.  They  live  in  tubes,  which  are  either  a 
natiu-al  transudation  of  their  body  and  either  membranace- 
ous or  calcareous,  or  their  tubes  are  semifactitious,  bei.^ 
then  composed  of  an  agglutination  of  particles  of  sand  or 
other  small  substances.  The  calcareous  nature  of  the  tuhc 
in  some  Serpulina  is,  Mr.  MacLeay  observes,  vejT  advan- 
tageous for  their  preservation,  and  has  thua  enabled  us  to 
see  tlmt  such  animals  occurred  frequently  in  the  Upper 
Silurian  Rocks. 

Genus  Serpuliies. 

Example,  Serpulites  longisaimiiSy  Murch.  iSilur.  ^U., 
pi.  5,  fig.  1.) 

Nemertina,  MacLeay. 

*  The  Nemertina,'  says  Mr.  MacLeay, '  are  white-blooded 
worms,  Uke  some  of  the  Hirudina  or  Leeches.  In  this 
group  however  the  character  of  articulation  becomes  more 
indistinct.  Rudolfi  has  placed  Gordius  aioo^  with  Nemer- 
tes  {Ent.  Syst,i>  572) ;  and  if  Gordius  goes  into  the  erroup 
of  Nemertina^  it  is  possible  that  Filaria  may  also.  Ncmei  - 
tes  Borlasii  is  a  long  black  sea- worm,  which  is  said  to 
suck  testaceous  Mollusca,  The  articulationB  of  its  body 
become  visible  when  it  is  contracted.  If  the  long  vermi- 
form impression  in  the  Cambrian  rocks  of  Llampeter  be- 
long to  organic  substances,  it  can  only  be  referred  to  some 
animal  between  Gordius  and  Nemertes^  although  probably 

*  '  Sea  ScolopeodrM  closely  rcsmnbling  in  form  th«  tprrMtrial  Soolopeodna.* 
We  liA>c  ffiveu  ibe  chanter  iw  qtt«(«ii,  Uat  we  find  it  in  Uie  '  Hist.  Aaia.'  lib. 
li.,c.l4(Parb,4toO.. 
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nearer  the  former  genu* :  as  yet  however  Gordii  are  only 
known  in  fresh-water,  whereas  this  fossil  production,  if  it 
belong  to  the  animal  kingdom,  was  evidently,  like  Nemer- 
tes^  a  native  of  the  sea.' 

Genus  Nemertites  9  Animal  marine,  with  the  linear  body 
of  a  Gordius  or  Filaria,    (MacLeay.) 

Example,  Nemertites  OllivantiU  Murch.  {Silur.  Syst., 
pi.  27,  fig.  4.) 

TUBICO'LIDiE.  The  TubicoUes  of  Lamarck  form  the 
first  division  of  his  Cone hi/c res  Crass ip^des ;  and  he  com- 
mences his  Conchi/era  with  Aspkroillum,  and  terminates 
them  with  Lingula,  the  last  genus,  according  to  him,  of 
the  Brachiopoda. 

Lamarck  observes  that  the  Tubicolidce  are  undoubtedly 
conchifers,  but  of  such  great  singularity,  that  some  among 
them  have  been  referred  to  other  classes  by  modem  natu* 
ralists ;  and  he  adds  that  it  is  singular  to  find  a  bivalve 
shell  inclosed  in  a  testaceous  tube,  and  still  more  singular 
to  see  it  incrusted  in  or  built  into  the  wall  of  that  tube, 
and  concurring  to  complete  such  wall. 

The  singularity  of  the  Tubicolid^e^  as  well  as  that  of  the 
Pkolad€s,nBM,  he  further  remarks,  caused  a  misconception 
of  the  real  essentials  of  the  shells  which  belong  to  the 
family,  namely,  two  similar,  equal,  regular  valves,  articu- 
lated by  a  hinge.  As  in  the  shells  of  the  Tubicolidce, 
there  are  some  which  have  accessory  pieces  apart  from 
their  valves ;  so,  as  one  sec<  in  the  Pholad^s,  some  natu- 
ralists have  taken  them  for  multivalve  shells,  a  notion 
which  has  ^ven  rise  to  very  odd  associations. 

But,  continues  Lamarck,  the  doubts  relative  to  the  classi- 
fication of  the  Tubicolidre  and  to  those  similarities  which 
they  exhibit  to  the  Pholades  are  evidently  dissipated  by 
the  transitional  characters  which  connect  Aspf*rgillum 
with  Clavagella,  these  last  to  the  Fistulancp,  and  after- 
wards to  the  Teredines,  which  themselves  approach  the 
Pholades. 

Finally,  Lamarck  points  out  that  the  animals  of  this 
family  are  borers,  burrowing  in  stone,  wood,  and  even  in 
thick  shells;  but  some,  nevertheless,  live  in  the  sand. 

The  following  six  genera  are  arranged  by  Lamarck 
under  this  family, — Asperoiliatm,  Clavagella,  Fistu- 
LANA,  Septaria,  Trredina,  Rud  Tkredo. 

We  here  subjoin  figures  of  the  more  remarkable  forms 
o^  Aspergillum. 


Aifergillum  JoTairan. 
a,  the  valves  incrusted  in  the  tube;  b,  fhmt  vWw  of  <te  dbk. 

Locality. — East  Indian  Ocean. 

M.  Deshayes,  in  the  last  edition  of  the  *  Animaux  sans 
VertSbres,'  remarks  that  the  establishment  of  thia  family 
by  I^marck  is  a  proof  of  the  profound  sagacity  of  that 
zoologist,  and  that  he  knew  how,  at  a  time  when  they 
were  rejected,  jnstly  to  divine  the  p<Mnta  of  Telationship 


which  undoubtedly  connect  the  different  erenera  of  this 
family.  At  the  same  time  M.  Deshayes  obsei-vcs  that  it 
has  long  appeared  to  him  possible  to  ameliorate  the  family 
by  simplifvmg  it.  The  genera  Aspcrgillum,  Clavagella, 
and  Fistuiana  alone,  he  thinks,  ought  to  form  it ;  whilst 
the  three  others,  Septaria,  Teredina,  and  Teredo,  bear  the 
greatest  analogy  to  Pholas  in  general  characters:  the 
shells  have  anjuogous  forms ;  they  have  an  appendage  at 
the  umbones,  as  is  seen  in  the  Pholades;  and  tney  have  no 
tine  ligament.  These  three  last  genera,  then,  pass  into 
the  family  of  the  Pholades. 

The  animal  of  Aspergillum  vaginiferum  has  been  found 
by  M.  Riippel,  and  it  appears  to  bear  much  analog^'  to  that 
oi  Pholas. 


AspergiUDin  mjilnilipnidu 
a,  llie  Talves  incnialnl  in  the  tube. 

Locality  ^The  Red  Sea. 


"  A»pprsillum  Novjc  Zcalandi*. 
«,  Tahree  Inertnted  in  fnbe ;  b,  front  view  of  <H*. 


LocaiUy. — ^New  Zealand. 
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Fossil  Aspbroillum. 

M.  Deshayes,  in  his  Tables,  gives  the  number  of  recent 
Aspergilla  as  four,  the  same  that  appears  in  the  last  edi- 
tion of  the  *  Animaux  sans  VertSbres,'  and  one  fossil  (ter- 
tiary) from  Bordeaux.  Aspergillum  Leognanum,  Haening., 
is  recorded  as  the  only  fossil  species  in  the  last  edition  of 
the  *  Animaux  sans  Vert^bres.* 

Since  the  article  Cla.va.gklla  was  written,  M.  F.  Cail- 
liaud  has  published,  in  the  *  Magazin  de  Zoologie '  (1842), 
a  well-digested  and  highly  interesting  notice  on  the  genus, 
the  result  of  observations  on  individuals  collected  in  the 
course  of  1840,  in  various  parts  of  the  Mediterranean  and 
Adriatic  seas,  at  Nice,  Venice,  Naples,  Palermo,  and 
Malta. 

M.  Cailliaud  gives  the  following  characters  : — m. 

Animal  perforating.  Shell  bivalve,  attached  to  a  free 
tube  in  the  fossil  species,  and  included  in  the  calcaire  or 
some  marine  production  in  the  living  state ;  the  anterior 
part  of  the  tube  open,  in  the  form  of  a  ruffled  chalice,  the 
posterior  part  excavated,  oval,  containing  a  free  valve,  and 
the  other  affixed  to  its  wall ;  ligament  external. 

M.  Cailliaud,  after  auotinff  the  remarks  of  Broderip  (vol. 
vii.,  p.  243),  says,  *  I  snail  add  to  the  judicious  reflections 
of  Broderip  some  observations  which  may  be  deemed  con- 
clusive. The  agglomerations  of  Balanus  sulcatus,  which 
conceal  the  Chvagella,  in  the  gulf  of  Pozzuoli,  are 
attached  in  groups  on  the  pozzaJana,  and  it  sometimes 
happens  that  the  Clavagellay  in  introducing  itself  into 
these  calcareous  masses,  meets  with  the  pozzolana,  which  is 
of  a  much  softer  nature  than  the  calcaire  of  the  Balam\  and 
consequently  more  easy  of  disintegration  by  the  continual 
contact  of  the  water  and  the  mollusk.  But,  what  hap- 
pens?— the  animal  makes  a  deviation  (un  coude)  to  enter 
mto  the  Balani  and  avoid  this  volcanic  tufa,  which  from 
its  nature  we  may  believe  could  not  be  dissolved  by  the 
substance  or  acidulated  liquor  of  the  mollusk  which  dis- 
solves the  calcaire  or  lime. 

*When  the  animal  of  the  Clavagella  excavates  its 
dwelling,  its  free  valve  is  entirely  open  and  strongly  ap- 
plied upon  the  wall  of  its  excavation :  in  this  case  the 
border  of  epidermis  which  unites  the  mantle  to  the  con- 
tours of  the  valves  denies  a  passage  to  the  acidulated 
liquor,  which  cannot  extend  between  the  free  valve  and  the 
wall  of  the  excavation,  where  it  might  attack  the  shell.  In 
spite  of  these  precautions  one  would  be  led  to  attribute  to 
a  principle  of  deterioration  the  white  deposit  (couche)  of 
lime  which  covers  the  striae  on  the  free  valve ;  but  I  rather 
believe  that  this  deposit  of  lime  belongs  to  the  residue 
produced  by  the  dissolution  of  the  calcareous  matter  which 
passes  between  the  excavation  and  the  border  of  the  valve, 
and  that  its  past]^  consistence  must,  in  accordance  with  the 
border  of  the  epidermis,  prevent  the  filtration  of  the  acid. 
As  the  mollusk  can  avoid  the  contact  of  the  acid,  which 
might  kill  it,  it  is  not  more  difficult  to  avoid  its  attack  upon 
the  valve. 

'  I  am  induced  tn  believe  that  this  dissolving  secretion  is 
only  emitted  in  small  quantity ;  that  it  is  maintained  in 
contact  with  the  stone  by  the  great  muscle,  and  that  the 
dissolved  calcareous  molecules  forthwith  absorb  its  strength ; 
as  soon  as  there  is  no  longer  any  apposition  of  the  c^at 
muscle  against  the  stone,  the  sea-water  would  abson)  its 
effects.  It  is  then  very  easy  for  the  animal  to  suspend  at 
once  its  work  by  admitting  the  water  around  it.' 

M.  Cailliaud  observes  that  in  the  small  number  of 
living  Clavagellis  known  may  be  observed,  as  in  fossil 
shells  of  the  same  genus,  small  tubes  often  co-adapted  (ac- 
col^)  to  each  other,  and  placed  in  various  parts  of  the 
cell.  M.  Rang  believed  that  these  served  to  give  passage 
to  so  many  fajsciculi  of  byssus  with  which  the  animal  is 
attached  to  the  bottom  of  its  dwelling.  But  M.  Cailliaud 
remarks ,tliat  this  supposition  cannot  be  allowed;  for  they 
would  be  entirely  useless  to  the  mollusk,  which  is  suf- 
ficiently attached  by  its  fixed  valve.  An  attentive  exa- 
mination of  these  little  tubes  in  living  Clavagellce  has 
proved  to  M.  Cailliaud  that  their  use  was  not  to  afford  a 
passage  to  the  water,  as  has  also  been  supposed,  because  in 
many  of  the  excavations  there  are  neither  tubes  nor  any 
other  communications ;  that  the  animeJ  had  no  byssus ;  but 
that  their  utility  was  to  fill  the  voids  which  the  mollusk 
finds  on  its  passage  in  introducing  itself  into  the  stone, 
voids  belonging  sometimes  to  other  perforating  animals. 
Thus  it  is,  observes  M.  Cailliaud,  that  with  these  tubular 


masses  the  animal  fills  and  closes  all  the  apertures  which 
communicate  with  its  dwelling  to  sepai*ate  itself  from 
foreign  bodies ;  and  accordingly  we  perceive  that  these 
tubular  reunions  are  always  due  to  chance :  one  sometimes 
sees  them  at  the  bottom  of  the  dwelling  of  the  mol- 
lusk, sometimes  in  the  walls;  wherever  in  fact  there  is 
a  necessity  for  closing  up,  but  never  with  any  fi.xed 
character. 

This  leads  M.  Cailliaud  to  consider  that  in  the  fossil 
Clavagellce  the  case  is  different :  these,  entirely  closed  in 
a  sheath  analogous  to  that  of  Gastrocilsna,  with  which 
they  have  much  in  common,  have  lived,  not  like  the  recent 
species,  in  the  stone  or  in  the  madrepore,  but,  like  the 
recent  Aspergillum^  perpendicularly  plunged  for  about 
three-fburths  of  their  length  in  the  sand.  May  not  these 
tubes  then,  inquires  M.  Cailliaud,  with  which  the  club  of 
the  Clavagella  is  often  surrounded,  without  any  determined 
character,  but  thrown  out  at  hazard  like  the  roots  of  a 
plant,  have  served  as  points  of  support  necessary  for  main- 
taining the  perpendicular  tube  in  the  sand  and  at  a  con- 
venient height  for  enabling  the  aperture  above  the  level  of 
the  soil  to  receive  the  water  ?  These  digitations,  he  further 
observes,  are  less  numerous  and  extended  according  to  the 
nature  of  the  stratum  in  which  these  animals  lived ;  and 
we  accordingly  find  fossil  species  hardly  provided  with  any 
of  these  tubes,  and  sometimes  they  are  on  one  side,  some- 
times on  the  other,  according,  he  supposes,  as  the  necessity 
for  solidity  was  more  or  less  felt,  these  appendages  beini: 
for  the  most  part  closed  by  the  mollusk,  at  their  contact 
with  the  club-shaped  portion  of  the  tube,  so  that  they 
could  not  be  available  to  the  internal  organization. 

M.  Cailliaud  then  remarks,  that  if  this  observation  is  pro- 
bable and,  as  he  believes  it  to  be,  admissible,  these  tubular 
digitations,  of  which  the  number,  extent,  and  disposition 
were  subordinate  to  the  circumstances  of  the  soil  which 
these  animals  occupied,  cannot  be  considered  as  specific 
charactere  ;  and  thus  Clavagella!  echinata,  coronata^  and 
oristata  ought  to  be  examined  anew  in  order  to  their  receiv- 
ing new  names  or  being  united. 

The  same  acute  observer  states,  that  at  the  extremity  of 
the  club  is  often  found,  as  in  Aspergillum,  a  small  open  | 
fissure  for  giving  access  to  the  water  into  the  dwelling  of 
the  mollusk,  and,  indeed,  it  becomes  necessary,  since  in 
low  tides  the  upper  extremity  of  the  tube  is  not  bathed  by 
the  sea-water.  Aspergillum,  he  remarks,  would  seem  to 
be  in  the  same  predicament,  and  the  cro\Mi.  formed  of 
tubes,  which  it  bears  at  its  extremity  may  contribute  as  a 
stay  to  maintain  it  in  a  vertical  position  and  at  the  desired 
height. 

The  tube  of  the  fossil  ClavagelUe  is,  says  the  same  zoolo- 
gist, more  slender  and  generally  more  elongated  than  in 
the  living  species,  and  this  difference  may  be  explained  by 
the  change  of  level  of  the  soil  or  moving  stratum  where  the 
fossil  species  lived  and  which  were  obliged  to  prolong  their 
tube  to  naaintain  its  aperture  constantly  above  the  sand,  so 
that  it  might  receive  the  sea- water.  In  these  great  species, 
he  remarl^,  their  siphons  must  have  sometimes  extended 
from  20  to  23  centimeters. 

M.  Cailliaud  goes  on  to  state  that  one  of  the  most  curi- 
ous facts  that  he  has  to  relate  is  the  manner  in  which  these 
small  pipes  are  formed.  The  epidermis  of  the  great  muscle 
of  the  mantle  is  rough,  covered  with  small  pustules,  whence 
fleshy  filaments,  like  tentacles,  occasionally  come  forth : 
these  are  so  many  instruments  whence  the  secreting  mat- 
ter is  poured  out,  and  with  which  the  mollusk  forms  those 
little  tubes  which  are  shown  in  the  figure  of  Clavagella 
balanorum,  M.  Cailliaud  had  not  been  able  to  see  them 
positively  in  action,  when  M.  Scacchi  of  Naples  twice  sur- 
prised these  animals  in  the  act  of  introducing  these  fleshy 
filaments  into  the  commenced  tubes,  which  they  secreted 
in  a  short  time ;  many  finished  ones  were  already  closed, 
and  when  the  work  was  completed,  these  filaments  retired 
into  the  epidermis  of  the  great  muscle,  to  reappear  again 
when  necessity  required  their  aid. 

Our  limits  will  not  permit  us  to  follow  M.  Cailliaud  in 
this  valuable  paper,  the  whole  of  which  is  worthy  of  the 
closest  perusal  from  the  malacologist,  further  than  to  state 
that  he  has  paid  the  greatest  attention  to  tlie  growth 
and  consequent  apparent  variations  of  the  species,  the 
result  of  which  is  the  record  of  the  following  species : — 

1.  Clavagella  aperta.  Sow.  (filav.  lata,  Frod. ;  dav. 
sicula,  Belle  Chiaje"). 

2.  Clavagella  balanorumy  Scacchi. 
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3.  Clavageila  elongata,  Brod. 

4.  Clavageila  melitensis^  Brod. 

We  subjoin  some  of  M.  Cailliaiid's  figures,  which  give 
more  infonnation  as  to  the  shell  than  any  yet  published. 


QuYftgella  aperU. 


a,  Right  valve  in  a  very  young  stale,  h.  The  anme  more  advanced,  sren  in 
the  stone  which  lins  been  cut  to  show  the  excavated  part,  and  th«  ri{;ht  valve 
in  situ.  Its  younf!  tube  has  six  facets  and  develops  its  first  flmbrlation  or 
ratHo.  c,  Tlie  same  still  farther  aflvanccd.  also  in  the  stone;  lis  young  tube 
hus  two  ruffles,  d.  The  same  greatlv  iocreased  and  seen  in  the  stone ;  a  part 
of  the  moUusk  is  seen  under  its  rig^it  valve  and  in  its  excavation,  also  the 
great  mnscleof  the  mantle  and  the  aperture  whc*nce  its  small  rudimentary  foot 
comes  forth :  the  lower  extremity  of  the  tube  has  been  cut  away  to  show  the 
siphons  terminated  iu  papillas:  the  tube  presents  five  ruffles  and  the  com- 
mencement of  two  others  which  the  mollusk  had  not  finished,  e.  Another 
viiecimen.  which  had  entered  the  stone  horiiontally  and  afterwards  had  pro- 
lunged  its  In  be  in  a  perpendicular  direction.   /.  Another  siiccimen. 


Clavageila  balanonim. 

In  an  agglomeration  o^halani:  the  little  tulK^s  above  noticed  are  here  leen 
in  the  upper  figure. 

Fistulana. 

Sheath  tubular,  most  frequently  testaceous,  more  convex 
and  closed  posteriorly,  attenuated  towards  its  anterior  ex- 
tremity, open  at  its  summit,  containing  a  free  and  bivalve 
shell ;  the  valves  equal,  and  gaping  when  they  are  closeil. 

Animal. . .  .having  at  its  anterior  part  two  cyathiferous 
calamules,    (Lam.) 

M.  Rang  characterises  the  animal  as  being  similar  to 
that  of  Teredo,  but  shorter. 

M.  Deshayes  remarks,  in  the  last  edition  of  the  *  Ani- 
maux  sans  Vertdbres,'  that XamarcH  is  evidently  mistaken 
in  sjLipposing  that  the  calamules^  which  he  believed  to  exist 
in  the  Fistulanee^  were  destined  to  carry  the  organs  of 
respiration  :  this  error,  M.  Deshayes  observes,  is  rendered 
certain  by  two  methods ;  1st,  The  true  Fistulanee,  although 
closed  on  one  side,  have  never  any  calamules ;  2nd,  These 
calamules  belong  exclusively  to  the  Teredines,  and  they 
have  their  branchiae  disposed  as  in  all  the  CoTichifera,  and 
not  dependent  on  these  calamules.  These  parts,  he  adds, 
are  not  of  the  use  which  Lamarck  supposed:  they  are 
destined  to  close  the  entrance  of  the  tube  like  a  sort  of 
operculum. 

The  number  of  species  recorded  by  M.  Deshayes  in  his 
tables  is  five  living  and  seven  fossil  (tertiary) ;  and  of  these 
Fistularue  gigantea  and  htans  are  noted  as  living  and 
fossil  (tertiary).  In  the  last  edition  of  the  *  Animaux  sans 
Vertdbres,'  four  recent  species  only  are  given,  nor  does 
Fistulana  gigantea  nor  Fist,  hians  appear  among  them : 
two  fossil  species  only  are  noticed,  Fistulana  ampullaria 
and  Fist,  pyrum. 

Small  as  this  number  is,  it  ought  to  be  greatly  reduced, 
according  to  M.  Deshayes,  wh6  sav^s,  that  although 
Lamarck  has  rendered  the  genus  Fistulana  more  natural, 
he  has  nevertheless  left  more  than  one  error  which  it  is 
necessary  to  rectify.  M.  Deshayes  had  observed  that  the 
genus  Uastroch^ena  of  Spengfer  was  the  same  as  that 
named  Fistviana  by  Lamarck^  but  with  this  difference, 
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that  Spengler's  ffenus  was  more  natural.  Lamarck,  says 
M.  Deshayes,  had  preserved  a  genus  Gastrochcena  in  the 
family  of  Pholadatrest  but  it  cannot  be  retained  for  this 
reason:  there  exist  certain  Fistulanre  {Fistulana  clavd) 
which  make  for  themselves  a  tube  complete  and  always 
free,  like  that  of  the  Attpergilla;  other  species  burrow 
into  the  substance  of  submarine  bodies,  and  their  tube 
serves  as  a  linine  for  the  cavity  which  they  inhabit  {Fiatu- 
lana  ampullana) ;  finally,  there  is  a  third  sort  which 
always  burrow  into  the  substance  of  madrepores,  large 
shells,  or  soft  calcareous  rocks :  the  tube  of  these  last 
invests  the  cavity  which  they  occupy,  but  as  their  shells 
can  only  be  obtained  by  breaking  those  bodies,  inattentive 
observers  have  fancied  that  they  were  deprived  of  a  tube, 
and  for  these  incompletely  known  species  I^marck  pre- 
served the  genus  Gastrochtena.  M.  Deshayes,  who  states 
that  he  has  observed  with  much  care  the  species  of  the 
two  genera,  and  detected  the  identity  of  their  generic  cha- 
racters, whether  their  mode  of  life  was  in  a  free  or  included 
tube,  believes  that  one  of  the  two  genera  ought  to  be  sup- 
nressed* 

M.  Deshayes  then  adds  strictures  as  to  some  of  the 
species  admitted  by  Lamarck  into  the  genus  Fistulana. 

Fistulana  corni/ormis.  M.  Deshayes  states  that  the 
calcareous  tubes  which  bear  this  name  in  Lamarck's  col- 
lection belong  without  exception  to  the  genus  Teredo. 

Fistulana  gregata.  If  the  structure  of  the  shell  accords 
with  the  tube,  this  species  again,  in  the  opinion  of  M.  Des- 
hayes, must  belong  to  Teredo. 

Futulana  lagenula.  M.  Deshayes  had  not  seen  the 
.  nternal  shell  of  this  species :  it  may,  he  thinks,  also  belong 
cO  the  genus  Teredo ;  but  this  is  doubtful. 

Fistulana  ampullaria,  A  tme  Fistulana,  but  remark- 
able in  this,  that  according  to  circumstances  it  forms  a  free 
tube  sunk  in  the  sand,  or  perforates  calcareous  bodies,  and 
its  tube  serves  as  a  sheath  or  lining  for  the  cavity  which  it 
inhabits  :  this  speci««,  then,  under  the  circumstances  first 
named,  belongs  to  Fistulana ;  under  the  second,  to  Gas- 
trochcsna. 

Fistulana  pyrum*  This  M.  Deshayes  does  not  know 
completely ;  but  judging  from  the  form  of  its  tube,  he 
thinks  that  it  very  probsLoly  belongs  to  Fistulana :  it  may 
indeed,  he  adds,  be  possible  that  this  is  the  same  species 
(accidentally  free)  as  that  named  PAo/a*  hians  by  Brocchi; 
in  that  case  it  would  be  another  example  of  the  inutility 
of  the  genus  Gastrochcpua, 

Fistulana  clava,  the  only  other  species  recorded  in  the 
last  edition  of  Lamarck,  is  left  without  comment. 


FWtaUuut  elara.    (Sofwertyy.) 
1,  Showing  Uw  tube  wHh  a  septum,  a ;  2.  ontafdt*  of  the  taWm;  3,  iBtfdo  of 


(O.  B.  Sovetfay, 
of  thu  specie*  «UIioat  a  •eptum. 


u)  M.B.  Mr.  SowerbyllgvMalioatBbe 


Loaa]ity  of  FUiulana  data^  East  Indian  seas. 


The  Fistulana*  inhabiting  a  free  tube  have  been  fo;:  ' 
in  sands  or  hard  mud,  with  the  small  end  of  the  tubo  i^  f  - 
permost. 

TUBI'FERA,  the  title  of  the  fourth  order  of  Polypian  - 
in  the  classification  of  Lamarck,  including  the  Alcyonea  l 
Lamouroux. 

TUBINGEN,  the  second  capital  of  the  kingdom  of  \Va  j  - 
temberg,  is  in48''32'N.  lat.  and  9° 4'  E.  long. :  it  is  situate- 
on  the  left  or  north  bank  of  the  Neckar,  over  which  there  i>  ^ 
stone  bridge,  at  its  confluence  with  the  Ammer,in  one  oftL  _ 
most  beautiful  and  fertile  pjitts  of  the  highland  of  Wiirlcc:  - 
berg.     On  both  sides  of  the  valley  of  the  Neckar  are  mou:-.- 
tains  partly  covered  with  forests;  and  rising  above  thtfii— 
towards  the  east  and  south,  the  majestic  forms  of  the  neiirh- 
bouring  Alps,  which,  with  the  lovely  valleys,  and  the  ffentr 
eminences  covered  with  vineyards,  make  a  most  plea.-^air 
and  at  the  same  time  magnificent  landscape.     The"tov^'_ 
itself,  which  is  irregularly  built  in  the  old  style,  lies  on  i 
slope.    The  most  regular  j)ortions  are  the  two    subiiir?. 
one  of  which  has  been  built  within  these^few  year^  c;i 
the  right  bank  of  the  Neokar,and  contains  the  hancL<oiDr.-^ 
houses.     There  are  three  Protestant  and  one  Roman  Ca- 
tholic churches.    The  inhabitants,  in  number  between  i:50<  *) 
and  9000,  are  partly  employed  in  the  manufacture  of  woo- 
len cloths;  but  Tubingen  is  chiefly  interesting  on  acco-r.: 
of  its  university,  which  was  founded  in  1477,   by  Coir  * 
Eberhard,  who  became  afterwards  the  first  duke  oi  W  .  - 
temberg:  it  flourished  during  the  first  40  years  till  \:.-. 
Reformation  :  Reuchlin  and  Melanchlhon  were  amon<j  r- 
professors.    After  the  Reformation  its  professors,  especi:.  > 
those  of  divinity,  were  highly  esteemed  by  all  the  Vrutr-:- 
ants  of  Germany.     It  experienced  in  the  sequel  many  \  i- 
cissitudes  of  fortune.     It  was  greatly  improved  in    IJt  ' 
It  remained  entirely  Protestant  till  1803;  when  Ehvan^.:. 
and  some  territory  being  acquired  by  Wiirteniberg,  th4}:>  - 
pulation  of  which  professed  the  Roman  Catholic  relitH'-^- 
the   university  founded  for  them  at  Elwangen  was  sup- 
pressed, and  the  students  admitted  at  Tubingen,  which  i- 
now  the  only  university  in  the  kingdom.     The  univers;: . 
has  six  fiiculties,  namely,  medicine,  jurisprudence,  ph- 
losophy,  Protestant  and  Roman  Catholic  divinity-,  and  po- 
litical economy.    There  are  thirty  professors  in   ordinan. 
who  form  the  Senate,  and  six  extraordinary.     Accordiik- 
to  the  new  statute  of  18th  January,  1829,  tnere  is,  instea. 
of  a  rector,  a  chancellor,  appointed  by  the  king,  who  is  at  tlu 
head  of  the  whole  univertity  and  of  the  Senate  in  particular. 
The  number  of  students  is  generally  betweeif  GOO    and 
700   (Horschelmann  sap  that    in   1832  there  were   844 
students).      The    university  has    ample    funds ;    with    a 
library  of  G0,000  volumes  (acjcordin^  to  the  '  Conversations 
Lexicon,'  140,000),  a  good  collection  of  natural   history, 
a  cabinet  of  medals,  a  collection  of  mathematical,  aslro- 
nomical,  and   philosophical    instruments,  an  observaton. 
and  botanic  garden.    There  are  a  Protestant  and  a  Roma.i 
Catholic  seminary,  a  clinicum,  and  an  anatomical  theatre. 
The  library  and  many  of  the  collections  of  the  universit\ 
are  in  an  antient  palace  or  caitle  called  Hohen-Tiibingen, 
which  was  formerly  strongly  fortified.  Tlie  library  is  placed 
in  a  handsome  apartment,  220  feet  long  and  50  broad,  with 
convenient  reading-rooms  attached  to  it.      Among   tlie 

Srincipal  public  edifices,  besides  the  university,  are  St. 
reorge's  church;  the  town-hall,  built  in  143o;  the  two 
seminaries  ;  the  museum,  built  in  1821 ;  the  court  of  justice 
of  the  circle  of  the  Black  Fore»t ;  the  city  hospital,  a  very 
spacious  building;  the  Clinicum.  founded  in  1805,  which  is 
an  infirmary  and  lying-in  hospital,  to  which  medical  student  s 
are  admitted  for  practical  improvement.  Tlie  town  has 
several  printing-offices,  dyeing-houses,  breweries,  and 
manufactures  of  woollen  cloth.  Much  wine  is  made  in 
the  neighbouring  country,  but  it  is  not  held  in  great  esti- 
mation. There  are  manv  saw,  fulling,  and  other  milli> 
on  the  Neckar  and  the  Ammer,  Trade  is  pretty  brisk, 
the  high  road  from  tlie  Black  Forest  into  Switzerland  pass- 
ing through  the  town. 

(Brockhaus,  Corrversaiiojis  Lexicon  ;  Steins  Geographie, 
by  Horschelmann  ;  Memminger,  Beschreibung  von  Jf'ur' 
temberg;  A.  Fischer,  Das  Kbnigreich  HUrtembcrg, 
Stuttgard,  1838.) 

TUBIP0IL*:A,  or  TUBIPCRID^K,  a  group  of  Actino- 
zoaria,  forming  the  first  family  of  the  Zoopliytaria  of  Blain- 
ville,  the  other  families  being  Corallia,  Pennatularia,  and 
Alcyonaria.    The  TubiporidsB  are  thus  defined : — 
Animals  provided  with  internal  oraries,  and  eight  pinnated 
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tentacula,  and  contained  in  elongated  cylindrical  cells ; 
ceils  calcareous  or  coriaceous,  with  a  rouna  terminal  open- 
ing, fixed  by  the  base,  and  not  united  into  a  real  common 
polypariura.  (This  last  part  of  the  characteristic  is  not 
clear.) 

p  1.  Envelope  fleshy. 
Genus  Cuscutarta,  Blainville. 

Tentacula  regularly  ciliated,  contained  in  oval  cells, 
attached  alternately  near  the  extremity  of  the  articulations 
of  a  fistulous,  rampant,  tortuous  stem. 

7'Iiis  is  equivalent  to  the  British  genus  Walkeria  of  Flem- 
)  iig,  or  Sertularia  cuscuta  of  Linn.    Its  place  in  this  family 
beems  doubtful.    (fVern,  Trana.,  vol.  iv.,  tab,  15,  f.  1.) 
Genus  TeiestOy  Lamouroux. 

Cells  tubular,  cretaceo-membranaceous,  marked  with 
ti^ht  longitudinal  channels,  and  united  into  a  ramose  Hxed 
jjolyparium. 

Example,  Telesto  aurantiaca,  Lam.,  pi.  7,  f.  6. 
Genus  Corniilaria^  Lamarck. 

Animals  claviform.  Cells  infundibuliform,  ascendent, 
open  at  the  extremity,  and  continued  inferiorly  into  an 
adherent  mass.  (Included  by  Lamarck  and  Lamouroux 
^vl^h  the  Sertulariaea.) 

Example,  Cornularia  nigosa,  Blainy.     *  Actinologie,'  pi. 
82,  fig.  4.     Syn.,  Tubularia  cornucopiflB,  L^nn. 
Genus  C/uL'ulan'ay  Quoi  and  Gaimard. 
Animals  oviform ;  cells  tubular,  elongated,  subpedicel- 
lated,  fixed,  and  agglomerated  irregularly  on  the  smiace  of 
marine  bodies. 

Example,  Clavularia  viridis,  from  Austi-alasia.  '  Aetino- 
lugie,'  pi.  82,  f.  5. 

$  2.  Envelope  calcareous. 
Genus  Tubipora. 

Animals  cylindrical.  Cells  tubular,  thin,  membranace- 
ous -enveloped  in  calcareous  vertical  tubes,  which  have 
round  terminal  openings,  and  are  connected  by  transverse 
plates  into  an  irregular  (fixed  ?)  polypaiium. 

Example,  Tubipora  muricalis,  Linu.  *  Actinologie,'  pi. 
G2,  f.  2. 

TUBIPORITES.  The  fosgil  species  supposed  to  belong 
to  Tubipora  are  thus  named  by  many  writers  on  organic 
remains. 

TUBULIBRANCHIA'TA.  The  Tubulibranches  form 
Cuvier's  iiccond  order  of  Gastropodsy  and  he  says  that  they 
()iu::ht  to  be  detached  from  tne  FKCTiNiBaANCiiXATA,  to 
which  however  tliey  veiy  nearly  approximate,  because 
tliuir  shell,  which  is  in  the  form  of  a  more  or  less  iiregular 
lubo,  the  commencement  of  which  only  is  spiral,  fixes 
ilbc'lf  upon  various  bodies:  therefore,  adds  Cuvier,  they 
liiive  no  organs  of  copulation,  and  fecundate  themselves. 

Cuvier's  Tubulibranches  consist  of  the  genera  VermetuSy 
Magilus,  and  Siliqnan'a. 

Vermetus.  (Adanson.) 
The  Vermeii  have  a  tubular  shell,  tlie  whorls  of  which, 
in  the  early  age  of  the  animal,  form  a  kind  of  spire,  but 
auLTuaids  are  prolonged  into  a  tub«  more  or  less  twisted 
(If  beirt,  like  thosex)f  the  tubes  of  Serpuhe.  'jTl'bicolje.'] 
The  shell  is  ordinarily  fixed  in  an  interlaced  group  of  the 
came  species,  or  partly  enveloped  in  littiophytes.  As  the 
annual  does  not  creep,  there  is  no  foot  properly  so  called  ; 
but  that  which  in  the  ordinary  gastropods  forms  the  tail 
is  bent  downwards  and  carried  forward  In  front  of  the  head, 
v.hvvii  its  extremity  expands  into  a  mass  furnished  with  a 
iklicate  operculum  which  closes  the  entrance  to  the  tube  ; 
it  has  sometimes  various  appendages,  and  its  operculum  is 
^;piny  in  some  species.  The  head  of  the  moUusK  is  obtuse, 
and  carries  two  moderate  tentacles,  which  have  the  eyes  at 
the  sides  of  their  external  base.  The  mouth  is  a  vertical 
orifice,  and  beneath  it  is  seen  on  each  side  a  filament  which 
lias  all  the  appearance  of  a  tentacle,  but  which  in  reality 
belongs  to  the  foot.  Their  branchie  only  form  one  row, 
along  the  left  side  of  the  branchial  vault.  The  right  side 
is  occupied  by  the  rectum  and  the  spermatic  chord,  which 
also  transmits  the  eggs.  There  is  no  penis,  and  the  animal 
fecundates  itself.     (Cuvier.) 

Cuvier  remarks  that  ihe  species  are  rather  numerous, 
but  not  veiy  distinct. 
Linmeus  placed  the  form  under  the  genus  Sei'pula. 
Cuvier   observes  that   Lamarck's   Vermiliay  which  that 
zoolosfist  still  leaves  near  the  ScrpuUp,  does  not  differ  from 
the  Vernieti. 

MM.  Quoy  and  Gaimard  are  of  opinion  that  these  ani- 
mals ought  naturally  to  form  an  order  apart,  in  conse- 


auence  of  the  manner  in  which  they  conatract  their  shell. 
Always  fixed  to  the  bodies  on  which  they  reside  from 
their  birth,  they  are  not  susceptible  of  any  change  of  place. 
A  motion  of  elevation  and  depression  alone  is  permitted  to 
them ;  and  indeed  the  organization  of  some  does  not  per- 
mit even  that :  such  are  those  with  an  operculum  whose 
foot  is  entirely  maaked  by  the  body.  lliOBe  which  are 
deprived  of  it  may  be  susceptible  of  creeping :  they  are 
hermaphrodites,  having  the  two  sexes  united.  The  female 
organ  only  is  visible ;  the  other  cannot  so  easily  show 
itself.  This  disposition  causes  them  to  live  ordinarily  in 
OToups,  the  eggs  becoming  fixed  nearly  on  the  spot  where' 
they  are  excluded;  but  they  have  been  found  isolated,  a 
solitude  probably  due  to  particular  circumstances,  such  as 
the  agitation  of  the  waves.  Some  have  the  commence- 
ment of  a  spire,  the  whorls  of  which  rise  perpendicularly ; 
others  fix  themselves  fiat,  and  have  only  tlieir  extremity 
raised  up.  These  mollusks  have  the  faculty  of  abandoning 
the  extremity  of  the  spire  and  of  mounting  into  the  upper 
part  of  the  shell  in  proportion  aa  it  grows. 

The  operculum  is  membranous.  Tight,  flragile,  perfectly 
round,  exceeding  much  the  truncature  of  Oie  foot,  very 
concave,  the  elements  of  it  cloae-set  and  confusedly  spiral. 

The  mantle  is  oi)en  throughout  the  width  of  the  body. 
The  pulmonary  cavity  is  very  deep,  and  a  long  gill  occu- 
pies all  the  left  side :  below  it  is  a  second  nioimentary 
one,  represented  by  a  filament.  The  lamellae  of  the  great 
gill  are  filiform,  rigid,  and  free,  throughout  a  great  portion 
of  their  extent.  The  rectum  and  the  uterus,  co-adapted 
together,  open  near  the  mantle  to  the  right.  A  fuiTow 
leads  from  tliis  last  to  the  extremity  of  the  foot,  as  in  the 
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Group  of  VermcU,  &c. 

greater  number  of  mollusks,  whether  dioecious  or  not.  The 
i'ollicles  which  secrete  the  mucus  are  placed,  as  ordinarily, 
near  the  rectum.  The  muscle  which  fixes  the  animal  to 
its  shell  is  long  and  strong,  whence  the  vivacity  of  the 
motion  which  causes  it  to  re-enter  it.  The  liver  occupies 
the  extremity  of  the  twisted  portion,  and  along  it  run  the 
organs  of  generation.    {Astrolabe.) 

Locality  of  Ferrnetus  dentiferuSy  New  Holland,  Shark's 
Bay,  on  an  Avicula. 

The  number  of  species  of  Vermettu  recorded  by  M.  Des- 
hayes  in  his  tables  amounts  to  eight  living  and  one  fossil 
(tertiary,  from  Angers').  Vermetus  occurs  below  the  chalk  : 
thus  Dr.  Fitton  records  six  species,  from  the  upper  green- 
sand,  the  gault,  the  lower  green-sand,  Blackdown,  and  the 
Hastings  sand. 

^  The  following  are  noticed  by  MM.  Quoy  and  Graimard 
{Zoology  of  the  Astrolabe),  in  addition  to  Vennetus  den- 
tiferuSy — Vermetus  ZelandicuSy  Verm,  giganteus,  Verm, 
carinatus.  Verm,  roseus. 

Vermeti  have  been  found  at  depths  varying  from  near 
the  surface  to  twelve  fathoms,  in  sponges,  under  stones,  on 
shells,  in  coral-sand  and  sand. 

Siliquoria.    (Brug.)  « 

Cuvier  remarks  that  Siliquaria  resembles  Vermetus  in 
the  head,  in  the  position  of  the  operculum,  and  in  the 
tubular,  irregular  shell,  which  has,  however,  throughout  its 
length  a  slit  which  follows  all  its  windings,  and  wmch  cor- 
responds with  a  similar  slit  in  the  mantle  which  covers  the 
branchial  cavity.  Along  the  whole  length  of  this  slit 
adheres  a  branchial  comb,  composed  of  a  great  quantity  of 
foliations,  distinct  and,  as  it  were,  tubular.  Linnseus 
placed  them  with  the  SermiUe,  and  Cuvier  observes  that 
m  these  later  times  some  cave  believed  that  they  belong 
to  the  class  of  Annelids,  Thus  Lamarck  supposed  Sili- 
quaria as  well  as  Vermilia  to  be  approximated  to  the 
SerpuUp. 

Cuvier  states  that  Audouin  has  observed  and  described 
the  animal,  and  that  to  him  he  owes  what  he  has  said  on 
the  subject. 

M.  Milne  Edwards,  who  refers  to  the  labours  of  M.  de 
Blainville  and  M.  Audouin  on  this  subject,  remarks  that 
the  Siliquari€B  first  distinguished  by  Guettard  under  the  , 
name  of  Tenagode,  and  considered  till  of  late  as  being  I 


Annelids  cloeely  approximating  to  the  Serpulee,  belong  to 
the  class  Mollusca,  and  should  be  placed  near  to  the  Ver- 
metu  From  the  conformation  of  their  tubiform  shell, 
Savigny,  he  observe^i,  had  already  expressed  doubts  as  to 
the  correctness  of  the  generally  received  opinion  on  this 
point ;  and  M.  de  Blainville  went  further,  for  he  recog- 
nized the  right  of  these  animals  to  belong  to  the  class  of 
mollusks,  a  judgment  which  ulterior  discoveries  entirely 
confirmed.  M.  Audouin,  having  enjoyed  an  opportunity 
of  observing  one  of  these  animals,  has  proved  that  their 
organization  closely  approximates  that  of  the  Vermeti. 
The  body  is  of  an  elongated  form  and  spirally  turned,  so 
that  it  cannot  be  extended  in  a  straight  Ime ;  anteriorly  is 
seen  the  operculum^  which  is  very  thick,  formed  of  the 
aggregation  (empilement)  of  horny  lamellae,  and  fixed  on 
a  muscular  foot,  which  presents  superiorly  a  sort  of  appen- 
dage very  much  compressed  backwards,  from  which  rises 
a  £stinct  head,  furnished  with  two  small  tentacles  slightly 
expanded  at  the  summit,  each  provided  at  their  base  with 
a  projecting  eye.  Immediately  next  to  the  head  is  seen 
the  mantle,  which  is  slit  superiorly  throughout  its  length 
to  the  base  of  the  spiral  part  (tortillon),  which  is  distinct 
and  terminates  the  body.  The  right  lobe  of  the  mantle  is 
reduced  to  a  very  narrow  fringe,  which  is  bordered  within 
by  a  small  furrow  extended  from  the  head  to  the  origin  of 
the  tortillon ;  the  left  lobe  is  much  larger  throughout  its 
extent.  The  branchiae  exist  on  one  side  only,  and  consist 
of  simple  filaments  fixed  to  the  internal  surface  of  the  left 
lobe  of  the  mantle  throughout  its  length.  Finally,  says 
M.  Milne  Edwards,  the  tortillon  is  somewhat  short,  and 
includes  the  liver  and  organs  of  generation,  which  termi- 
nate at  a  small  notch  on  the  left  lobe  of  the  mantle,  llie 
shell  when  recent  is  covered  externally  with  a  sort  of  epi- 
dermis, audits  walls  are  fixed  to  foreign  bodies  with  much 
less  firmness  than  the  shells  of  the  greater  part  of  the 
Serpuke. 

The  number  of  species  recorded  in  the  tables  of  M. 
Deshayes  are  four  livmg  and  one  fossil  (tertiary)  ;  and  of 
these,  Siliquaria  anguina  {Serpula  anguina,  Linn.)  is 
noted  as  recent  and  fossil  (tertiary).  In  the  last  edition  of 
Lamarck's  *  Animaux  sans  Vertdbres  *  are  six  recent  species, 
including  Siliquaria  australist  which  MM.  Quoy  and 
Gaimard  found  at  Port  Western  in  New  Holland ;  and  four 
fossil  (including  Siliquaria  anguina)  from  the  neighbour- 
hood of  Angers,  from  Grignon,  and  from  the  calcaire  gros- 
sier  of  N6hou.  Mr.  Lea  records  Siliquaria  Claibornensis 
from  the  tertiary  of  Alabama. 

Example,  Siliquaria  muricata.    Locality,  Indian  Seas. 


Siliquaria  muricata. 

Species  of  this  genus  have  been  found  in  sponges. 
TUBULITORA.    [Tubulipcrid^ 
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TUBULIPO'RIDiE,  or  TUBULIPORiEA,  the  second 
family  of  Polypiaria  solida,  in  Blainville's  arrangement  of 
the  Actinozoana.  The  characteristics  appear  by  no  means 
exact  J  but  are  thus  stated  by  Blainville :  — 

Antmala  contained  in  cells  of  a  tubular  figure,  with  a 
round  mouth,  which  are  accumulated  irregularly,  so  as  to 
form  an  attached  unsolid  polvparium.  (The  animals  are 
only  known  in  the  genus  Tubuhpora.) 

Genus  Micro8elena^  Lamouroux. 

The  cells  accumulated  in  diverging  fasciculi,  so  as  to 
constitute  a  calcareous  solid  polyparium,  generally  hemi- 
sphericsJ  above  and  radiato-stnate  below. 

Example,  Microselena  porosa.  Lam.  *  Gen.  Polyp.,'  pi. 
7,  f.  24-26.     (Fossil  at  Caen.) 

Genus  Obelia,  Lamouroux. 

Cells  conical,  approximate,  adherent  at  their  origin, 
separated,  and  ascendent  at  their  extremity,  so  as  to  form 
a  small  round  attached  plate-like  polyparium. 

Example,  Obelia  tubulifera,  I.Am.  *  Gen.  Polyp.,'  pi.  80, 
f.  7  and  8.    (From  the  Mediterranean.) 

Genus  Tubultpora,  Lamarck. 

Animals  slender,  elongate,  hydriform,  with  eight  ten- 
lacula.  Cells  deep,  rather  conical,  agglomerated  into  a 
parasitical  encrusting  cretaceo-membranaceouspolyparium. 

Example,  Tubulipora  transversa,  Lamarck.  Ellis,  *■  Coral- 
lines,* tab.  27,  fig.  <?,  E.    (Seas  of  Europe.)' 

Genus  Rubula,  Defrance. 

Cells  subcylindrical,  prominent,  irregularly  united  at  the 
base  into  a  calcareous  edhinulated  (probably  attached) 
polyparium. 

Example,  Rubula  Soldanii,  Defr.  {Diet,  des  Sci.  Nat., 
torn.  46,  p.  596.)    (Fossil  from  Hauteville.) 

TUCA'NUS  (the  Toucan).  A  southern  constellation  of 
Bayer,  situated  between  Phoenix  and  the  south  pole,  and 
near  to  the  bright  star  in  Eridanus.  The  principal  stars 
are  as  follow ; — 


No.  la 
CaUlofiMoT 

1 

a 

3 
5 
4 
5 
5 
5 
4 
4 
5 

i 

II 

a 

^ 

y 

t 

1789 

1799 

lOT 

1923 

1926 

11 

26 

27 

28 

2651 

2670 

2774 

2862 

2867 

21 

44 

45 

46 

TUCKER,  ABRAHAM,  a  distinguished  metaphysician, 
was  descended  from  a  Somersetshire  family,  and  was  bom 
on  the  2Qd  of  September,  1705.  His  father  was  an  emi- 
nent merchant  in  London,  who  amassed  a  large  fortune, 
and  died  in  his  son's  infancy,  leaving  him  to  the  guardian- 
ship of  a  maternal  uncle,  Sir  Isaac  Tillard.  *  Of  the 
memory  of  this  relation,''say8  Sir  Henry  Mildmay,  whose 
biographical  sketch  prefixed  to  his  edition  of  the  '  Light 
of  Nature  Pursued '  is  the  only  account  that  we  have  of 
this  author,  *  Mr.  Tucker  to  the  latest  hour  of  his  life  never 
failed  to  speak  with  extreme  affection  and  gratitude,  fre- 
quently observing  that  he  was  indebted  for  every  principle 
of  honour,  benevolence,  and  liberality  which  he  possessed 
to  the  indefatigable  pains  and  bright  example  of  nis  uncle.* 
Tucker  was  sent  to  a  school  at  Bishop's  Stortford,  and  in 
.  1721  entered  as  a  gentleman  commoner  at  Merton  College, 
Oxford.  During  his  stay  at  Oxford  he  devoted  himself 
chiefly  to  metaphysical  and  mathematical  studies,  but 
found  time  also  to  make  himself  master  of  the  French  and 
Italian  languages,  and  to  cultivate  a  natural  taste  for 
music  into  very  considerable  skill.  About  the  year  1724 
he  went  to  the  Inner  Temple,  *  where  for  some  time,'  Sir 
Henry  Mildmay  informs  us, '  he  applied  very  closely  to 
the  law,  in  which  he  acquired  such  a  degree  of  knowledge 
as  enabled  him  to  conduct  with  advantage  the  manage- 
ment of  his  own  affairs,  and  freauently  to  render  very 
essential  service  to  his  friends  and  neighbours ;  but  his 
fortune  not  requiring  the  aid  of  a  profession,  to  the  pursuit 
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of  which  neither  his  constitution  nor  his  inclination  was 
adapted,  he  was  never  called  to  the  bar.  While  he  con- 
tinued at  the  Temple,  he  commonly  passed  the  vacations 
in  tours  through  different  parts  of  England  or  Scotland, 
and  once  made  a  summer  excursion  into  France  and  Flan- 
ders.' 

In  1727  Mr.  Tucker  purchased  Betchworth  Castle,  near 
Dorking,  with  an  extensive  estate  attached.  He  imme- 
diately applied  himself  to  the  study  of  agriculture,  and, 

*  with  his  usual  industiy,  he  committed  to  paper  a  great 
varietur  of  remarks  which  he  either  had  made  himself,  col- 
lected from  his  neighbours  and  tenants,  or  selected  from 
different  authors,  both  antient  and  modem,  who  have 
treated  on  rural  economy.'  In  1736  he  married  Dorothy, 
daughter  of  Edward  Barker,  Esq.,  of  East  Betchworth,  cur- 
sitor  baron  of  the  exchequer  and  receiver  of  the  tenths. 
He  had  two  daughters  by  this  lady,  who  died  in  1754. 
The  elder  daughter,  Judith,  survived  her  father,  and  died 
unmarried  in  1795.  Dorothea  Maria,  the  younger,  married, 
in  1763,  Sir  Henry  Paulet  St.  John,  Bart.,  and  was  the 
mother  of  Sir  H.  P.  St.  John  Mildmay,  who  assumed  the 
name  of  Mildmay  on  a  marriage  with  an  heiress  of  that 
name,  and  who  edited  the  <  Light  of  Nature  Pursued,'  and 
wrote  the  sketch  of  his  grandfather's  life,  from  which  we 
have  quoted. 

Tucker  felt  the  loss  of  his  wife  very  severely,  and  occu- 
pied himself  for  some  time  in  twice  transcribing  all  the 
letters  he  had  ever  received  from  her.  He  then  applied 
himself  to  educate  his  daughters,  and  himself  taught  them 
French  and  Italian.  In  1755  he  put  together  and  arranged 
some  materials  which  a  friend  had  sent  to  him  for  the  pur- 
pose, and  published  them  in  a  pamphlet,  with  the  name 

*  The  Country  Gentleman's  Advice  to  his  Son  on  the  sub- 
ject of  Party  Clubs.'  Sir  Henry  Mildmay  says  of  this 
pamphlet,  which  is  very  scarce,  and  of  which  he  had  with 
difficulty  procured  a  copy,  that  it  was  not  a  party  produc- 
tion, but  a  general  exhortation,  addressed  chiefly  to  young 
men,  against  strong  political  feeling.  We  leara  on  the 
same  authority  that  Tucker  kept  quite  aloof  from  politics, 
and  bavins;  been  often  solicited  to  be  a  candidate  for  the 
representation  of  Surrey,  invariably  refused.  *  He  was 
once  only  prevailed  on  to  attend  a  county  meeting  at  Ep- 
som, where  party  ran  very  high  ;  and  though  he  took  no 
active  part  m  the  proceedings  there,  he  was  introduced 
into  a  ludicrous  ballad,  where  he  is  described,  with  several 
other  gentlemen  of  respectability  and  talent,  as  confounded 
by  the  superior  powere  and  eloquence  of  the  Whigs  of  that 
day.  Sir  «H)seph  Mawbey  and  Sir  Humphrey  Coates.  This 
circumstance  aiforded  to  Mr.  Tucker  abundant  matter  for 
humorous  animadversion,  and  whenever  politics  were  the 
subject  of  conversation  he  seldom  failed  to  advert  to  the 
ill  success  of  his  only  essay  in  public  life ;  and  was  so 
much  amused  with  the  figure  he  made  in  verse,  that  he 
set  the  ballad  to  music' 

It  was  about  the  year  1756,  according  to  Sir  Henry 
Mildma}',  that  Tucker  began  his  great  work  *  The  Light  of 
Nature  Pursued  ;'  at  least  no  papers  relating  to  it  were 
found  of  an  earlier  date.  But  the  materistls  for  that  work 
must  have  been  long  in  course  of  collection,  and  it  pro- 
bably contains  the  results  of  the  obseiTation  and  reflec- 
tion of  a  whole  life.  *  My  thoughts,'  says  Tucker  of  him- 
self, *  have  taken  a  turn  'from  my  earliest  youth  towards 
searching  into  the  foundations  and  measures  of  right  and 
wrong ;  my  love  for  retirement  has  furnished  me  with  con- 
tinual lebure,  and  the  exercise  of  my  reason  has  been  my 
daily  employment.'  When  he  had  determined  upon  com- 
posing his  work,  we  are  told  by  Sir  Henry  Milcfmay  that 
'  he  made  several  sketches  of  the  plan  for  his  work  (one  of 
which  he  afterwards  printed  in  the  shape  of  a  dialogue),  be- 
fore he  finally  decided  on  the  method  he  should  pursue  ; 
and  after  he  nad  ultimately  arranged  and  digested  his  ma- 
terials, he  twice  transcribed  the  whole  copy  in  his  own 
hand.'  And  he  endeavoured  to  improve  himself  in  com- 
position by  a  study  of  the  principal  Greek  and  Latin 
authors,  and  by  translating  the  most  admired  passages  of 
Cicero,  Demosthenes,  and  others.  The  first  specimen  of 
his  work  was  published  in  1763  under  the  title  'Free  Will :' 
this  was  a  selection  flrom  the  four  octavo  volumes  of  the 

*  Light  of  Nature  Pursued,'  which  he  gave  to  the  world  in 
1765.  In  the  mean  time,  a  criticism  in  the  *  Monthly  Re- 
view '  on  the  *  Free  Will  *  led  him  to  publish  a  reply,  under 
the  title  '  Man  in  Quest  of  Himself;  by  Cuthbert  Com- 
ment.'  He  published  the  '  light  of  Nature  Pursued '  under 
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the  fictitious  name  of  Edward  Search.  The  remaining  vo- 
Inmes  of  the  work,  the  composition  of  which,  together  with 
magisterial  duties  and  the  superintendence  of  his  estate, 
occupied  the  remainder  of  his  life,  were  edited  after  his 
death  by  his  daughter. 

Sir  Henry  Mildmay  gives  the  following  interesting  ac- 
count of  Mr.  Tucker's  habits  : — *  He  always  rose  early  in 
the  mominff  to  pursue  his  literary  labours.  During  the 
winter  months  he  commonly  burnt  a  lamp  in  his  chamber 
for  the  purpose  of  lighting  his  own  fire.  After  breakfast 
ie  retumea  again  to  his  studies  for  two  or  three  hours,  and 
passed  the  remainder  of  the  morning  in  walking,  or  in 
•some  rural  exercise.  As  he  was  remarkably  abstemious, 
he  lost  but  littlfe  time  at  the  table,  but  usually  spent  the 
early  part  of  the  evening  in  summer  in  walking  over  his 
estate,  collecting  information  on  all  agricultural  subjects 
from  liis  tenants,  and  committing  the  result  of  their  prac- 
tical experience  to  paper.  In  winter  he  completed  the 
regular  measure  of  his  exercise  by  traversing  his  own 
apartment,  and,  after  accomplishing  the  distance  he  had 
allotted  to  himself,  he  employed  the  remainder  of  the  after- 
noon in  reading  to  his  daughters.'  In  1771  blindness  over- 
took him,  a  fever  having  completed  what  incessant  appli- 
cation had  prepared  the  way  for.  *  His  favourite  object 
however  was  not  abandoned  in  consec|uence  of  this  ca- 
lamity, his  mechanical  ingenuitv  enabling  him  to  direct 
the  construction  of  a  machine,  wnich  guided  his  hand  and 
helped  him  to  ^vrite  so  legibly  that  his  productions  were 
easily  transcribed  by  an  amanuensis.*  He  also  received  in- 
valuable aid  from  his  elder  daughter,  whom  Sir  Henry  Mild- 
may  not  unjustly  compares  to  Milton's  daughter.  *  She  tran- 
senljed  the  whole  of  his  voluminous  work  for  the  press ; 
and  so  entirely  did  she  devote  her  time,  like  Milton's 
daughter,  to  those  pursuits  which  would  make  her  most 
useful  to  her  father,  that  she  applied  herself  to  the  study 
of  the  Greek  language,  in  which  she  made  such  proficiency 
as  to  be  enabled  to  preserve  to  her  father,  during  the 
remainder  of  his  life,  an  intercourse  with  his  favourite 
authors,  of  which  his  misfortune  must  otherwise  have  de- 
prived him.'    Tucker  died  in  1774. 

Tucker's  work  is  one  which  for  various  reasons,  its  length 
as  well  as  the  nature  of  the  subject,  is  read  by  few ;  but 
many  will  know  the  praise  bestowed  on  it  by  Paley  in  the 
preface  to  his  *  Moral  and  Political  Philosophy :' — *  There 
IS  however  one  work  to  which  I  owe  so  much  that  it  would 
be  ungrateful  not  to  confess  the  obligation :  I  mean  the 
writings  of  the  late  Abraham  Tucker,  Esq.,  part  of  which 
were  published  by  himself,  and  the  remainder  since  his 
death,  under  the  title  of  "  The  Light  of  Nature  Pursued, 
by  Edward  Search,  Esq."  I  have  found  in  this  writer  more 
original  thinking  and  observation  upon  the  several  sub- 
jects that  he  has  taken  in  hand  than  in  any  other,  not  to 
say  than  in  all  others  put  together.  His  talent  also  for 
illustration  is  unrivalled.  But  his  thoughts  are  diffused 
through  a  long,  various,  and  irregular  work.  I  shall  ac- 
count it  no  mean  praise  if  I  have  been  sometimes  able  to 
dispose  into  method,  to  collect  into  heads  and  articles,  or 
to  exhibit  in  more  compact  and  tangible  masses,  what,  in 
that  othenvise  excellent  performance,  is  spread  over  too 
much  surface.* 

The  *  Light  of  Nature  Pursued '  is  a  desultory  work,  and 
not  a  systematic  treatise,  on  mind  and  morals,  and  is  of  a 
practical  rather  than  a  theoretical  character.  The  princi- 
ples of  mental  and  moral  science  are  but  cursorily  treated, 
and  with  the  view  of  being  applied  to  the  business  and  pmc- 
tical  exigencies  of  man's  life.  Tucker  adopts  Hartley's 
theory  of  association,  with  its  objectionable  material  ele- 
ments ;  but  instead  of  association  he  always  uses  the  term 
translation^  a  term  which  has  nothing  to  refiommend  it  in 
preference  to  that  which  he  discards.  The  striking  qua- 
lities of  Tucker's  work  are  ingenuity  and  fertility  of  il- 
lustration, a  rich  qiiiet  vein  of  humour,  which  has  pro- 
cured for  him  the  title  of  *  the  metaphysical  Montaigne,' 
and  a  lofty  moral  aim,  which  renders  the  work  as  useful  to 
the  student  as  its  humour  and  variety  of  illustration  render 
it  generally  entertaining. 

Tucker  was  a  favourite  author  with  Sir  James  Mackin- 
tosh, who  has  evidently  bestowed  great  pains  upon  his 
sketch  of  him.  'He  had  many  of  the  qualities  which 
might  be  expected  in  an  aflluent  country  gentleman,  living 
in  a  privacy  undisturbed  by  political  zeaJ,  and  with  a  lei- 
gare  unbroken  by  the  calls  of  a  profession,  at  a  time  when 
Kig^aiid  had  aol  entiid j  inioiiiieed  iwr  old  taite  te  016' 


taphysical  speculation.  He  was  naturally  endowed,  not 
indeed  with  more  than  ordinary  acuteness  or  sensibility, 
nor  with  a  high  degree  of  reach  and  range  of  mind,  but 
with  a  singular  capacity  for  careful  observation  and  ori- 
ginal reflection,  and  with  a  fancy  perhaps  unmatched  in 
producing  various  and  happy  illustration.  The  most  ob 
servable  of  his  moral  quahties  appear  to  have  been  pru- 
dence and  cheerfulness,  good-nature  and  easy  temper.  The 
influence  of  his  situation  and  character  is  visible  in  hi.* 
writings.  Indulging  his  own  tastes  and  fancies,  like  most 
English  squires  of  his  time,  he  became,  like  many  of  them, 
a  sort  of  humourist.  Hence  much  of  his  originality  and 
independence ;  hence  the  boldness  with  which  he  openly 
employs  illustrations  from  homely  subjects.  He  wrote  to 
please  himself  more  than  the  public.  He  had  too  little 
regard  for  readei-s,  either  to  sacrifice  his  sincerity  to  them, 
or  to  curb  his  own  prolixity,  repetition,  and  egotism,  from 
the  fear  of  fatiguing  them.  ...  He  was  by  early  educa- 
tion a  believer  in  Christianity,  if  not  by  natural  character 
religious.  His  calm  good  sense  and  accommodating  tem- 
per led  him  rather  to  explain  established  doctrines  in  a 
manner  agreeable  to  his  philosophy  than  to  assail  them. 
Hence  he  was  represented  as  a  time-server  by  freethinkers. 

and  as  a  heretic  by  the  orthodox Had  he  recast 

without  changing  his  thoughts, — had  he  detached  these 
ethical  observations,  for  which  he  had  so  peculiar  a  vo- 
cation, from  the  disputes  of  his  country  and  his  day,— he 
might  have  thrown  many  of  his  chapters  into  their  proper 
form  of  essays,  which  might  have  been  compared,  though 
not  likened,  to  those  of  Hume.'  {Dissertation  on  the  Pro- 
gress of  Ethical  Philosophy,  Whe well's  edition,  p.  268.) 

The  best  editionx)f  the '  Light  df  Nature  Pursued'  is  that 
of  Sir  Henry  Mildmay,  in  7  vols.  8vo.  There  is  a  reprint 
of  this  edition  in  2  vols.  8vo.,  1837.  An  abridgment 
of  the  work  has  been  published  by  Mr.  Hazlitt,  which  is 
now  out  of  print,  but  which  is  highly  commended  by  com- 
petent judges.  The  tract  in  reply  to  the  *  Monthly  Re- 
view,' of  which  the  full  title  is  '  Man  in  Quest  of  Himself^ 
or  a  Defence  of  the  Individuality  of  the  Human  Mind  or 
Self,'  is  printed  in  Parr's  *  Metaphysical  Tracts,'  published 
by  Lumiey,  1837. 

TUCKER,  JOSIAH,  D.D.,  a  learned  divine  and  dis- 
tinguished political  writer  of  the  last  century,  was  born  at 
Laughame  in  Carmaithenshire,  in  1711.  Some  time  after- 
waros^his  father  went  to  reside  on  a  small  estate  near  Aber- 
ystwith  in  Cardiganshire,  which  had  become  his  property, 
and  which  he  ciiltivated  himself,  having  been  brought  up 
as  a  fanner.  Although  his  means  were  very  small,  he  con- 
trived to  .send  his  son  to  Ruthin  School  in  Denbighshire, 
where  he  pursued  his  studies  with  such  success  as  to  be 
enabled  to  obtain  an  exhibition  at  St.  John's  College,  Ox- 
ford. In  those  days  it  was  a  matter  of  some  difficulty  to 
perform  the  journey  between  Wales  and  Oxford,  and  it  is 
said  that  young  Tucker  was  obliged  to  go  backwards  and 
forwards  on  foot,  with  a  stick  over  his  shoulder  and  a 
bundle  at  the  end  of  it.  On  one  occasion  his  father 
mounted  him  upon  his  own  horse,  but  the  young  man  did 
not  wish  to  sacrifice  the  convenience  of  his  father  to  his 
o^^^l  pride,  and  in  future  journeys  he  resumed  his  stick  and 
his  bundle.  Shortly  after  leaving  the  university  he  entered 
into  holy  orders,  and  served  the  curacy  of  All  Saints, 
Bristol.  He  next  became  curate  of  St.  Stephen's  Church, 
Bristol,  and  was  appointed  a  minor  canon  in  the  cathedral 
of  that  city.  Here  he  had  the  good  fortune  to  engage  the 
friendship  and  esteem  of  Dr.  Butler,  the  bishop  of  his  dio- 
cese, who  appointed  him  as  his  domestic  chaplain,  and 
afterwards  obtained  for  him  a  prebendal  stall  in  the  cathe- 
dral of  Bristol.  To  the  active  friendship  of  his  excellent 
patron  he  was  also  indebted  for  the  rectory  of  St.  Stephen's, 
to  which  he  succeeded  in  1749.  To  complete  at  once  the 
histoy  of  his  ecclesiasticalpreferments,  we  will  add  that 
in  1758  he  became  dean  of  Gloucester,  and  about  the  same 
time  took  his  degree  of  D.D. 

To  his  residence  in  the  great  commercial  city  of  Bristol 
may,  in  great  measure,  be  ascribed  the  prevailing  character 
of  his  political  writings,  the  best  of  which  are  those  which 
relate  to  the  interests  of  trade  and  commerce.  Passing 
over  for  the  present  such  of  his  publications  upon  other 
subjects  as  may  intervene  in  point  of  time,  we  shall  be  the 
better  able  to  give  a  connected  view  of  his  principal 
writings  upon  trade.  In  1748  he  published  his  first  com- 
mercial work,  entitled  *  A  Brief  Ettay  on  the  Advantages 
and  DMdtiintiigei  which  mpeettr^  attend  ftaice  aod 
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G^reat  Britain  with  reg[ard  to  Trade,  with  some  Proposals 
lor  removing  the  Principal  Disadvantages  of  Great  Britain, 
in  a  new  method.'    In  this  essay  he  condemned  the  French 
system  of  taxation,  especially  the  taille,  the  duties  upon 
salt,  and  those  laid  upon  provisions  entering  their  great 
cities.     He  objected  also  to  their  mode  of  farming  the 
le venue,  to  their  mattrises  or  guilds,  and  to  their  mono- 
polies and  exclusive  charters.    Nor  did  the  taxes  of  tliis 
country  escape  his  censure.    *  The  taxes  upon  the  neces- 
^aiies  of  life  are  in  fact  so  many  taxes  upon  trade  and  in- 
d  US' try ;  and  such  must  be  accounted  the  duties  upon  soap, 
coal,  caadles,  salt,  and  leather.    Likewise  the  duties  upon 
the  importation  of  foreign  raw  materials,  to  be  employed 
in  our  own  manufactures,  are  so  many  fetters  and  chains 
to   prevent  the  progress  of  labour  and  the  circulation  of 
wealth.'    He  denounced  *  our  monopolies,  public  .com- 
panies, and  corporate  charters,'  as  being  '  the  bane  and 
ilc:»truction  of  a  free  tr^e.'    Amongst  the  most  important 
of  his  proposals  for  improving  the  trade  of  Great  iJritain 
may  be  mentioned  a  union  wiui  Ireland  in  all  respects,  as 
to  parliament,  trade,  and  taxes ;  an  extension  of  our  inland 
navigation  \  and  the  adoption  of  a  system  of  waiehousing 
i^oods  on  importation,  at  the  option  of  the  merchant.    At 
that  time  we  had  very  few  canals;    a  prejudice  existed 
HG:ainst  them ;   and  more  than  twenty  years  after  the  pub- 
lication of  this  essay  wx  find  a  canal  bill  opposed  in  parlia- 
ment as  tending,  to  injure  the  coasting-trsule,  and  as  being 
'  greatly  prejucQcial  to  that  most  important  object,  the 
nursery  and  increase  of  seamen.'    (Cavendish's  D abates, 
ir>th  Feb.,  1769,  vol.  i.,  p.  337-9.)   Asystem  of  warehousing, 
it  i.s  well  known,  had  been  proposed  by  Sir  Robert  Walpole 
in  1733,  and  abandoned  on  account  of  the  storm  of  oppo- 
sition which  it  encountered.    Nor  did  the  ienorance  and 
]irejudices  of  the  merchants  allow  this  valuable  measure  to 
he   carried  into  effect  for  more  than  half  a  century  after 
the  dean  of  Gloucester  had  most  plainly  pointed  out  its 
advantages.     His  arguments  and  illui>tration6  upon  this 
point  are  hardly  su-sueptible  of  improvement  atter  forty 
}  ears'  experience  of  the  practical  etfects  of  this  system. 
[Warehousing  System. ] 

In  1774  he  iii*st  publislied  a  tract  which  he  had  written 
sixteen  years  before,  entitled  *  ASolntiou  of  the  Important 
(Question,  whether  a  Poor  Country,  where  Raw  Materials 
and  Provisions  are  Cheap  and  Wages  Low,  can  Supplant 
the  Tratle  of  a  Rich  Manufacturing  Country,  where  Raw 
Materials  and  Provisions  are  Dear  and  the  Price  of  Labour 
High.'  The  subject  is  very  ably  treated,  and  (as  is  usually 
the  case  with  the  dean)  in  a  plain  and  practical  manner. 
This  tract  is  well  worihy  of  attention,  as  the  question  is 
still  one  of  great  interest,  and  a  frequent  subject  of  dis- 
cussion in  reference  to  free  trade  and  our  compjetition  with 
foreign  manufactures. 

'  The  Case  of  going  to  War  for  the  Sake  of  Trade,  con- 
sidered in  a  new  Light,'  is  another  valuable  tract,  first 
published  in  1763,  and  republished  with  the  last.  It  is  an 
enlightened  exposition  of  the  evils  of  war  in  regard  to 
trade,  and  of  tlie  folly  of  engaging  in  the  one  for  the  sake 
of  promoting  the  otner.  M.  xurgot  thought  so  well  of 
tiiis  tract,  that  he  translated  it  into  the  French  language, 
and  wrote  a  very  complimentary  letter  to  the  author. 
Some  years  later  lie  published  a  work  upon  a  similar  plan, 
viz.  '  Cui  Bono?  or  an  Enquiry  what  Benefits  can  arise 
either  to  tlie  English  or  th^  Americans,  the  French,  Spa- 
niards, or  Dutch,  fi'om  the  greatest  Victories  or  Successes 
iu  the  Present  War  \  being  a  Series  pf  Letters  addressed  to 
^lonsieur  Necker.'  It  laboured  by  argument  and  by 
familiar  illustrations  to  show  the  impolicy  of  war,  and  to 
discourage  jealousy  and  exclusiveness  in  national  com- 
merce. 

But  the  most  remarkable  of  all  the  commercial  tracts  of 
Dean  Tucker  wa^  published  in  1785,  being '  Reflections 
oil  the  Present  Matters  in  Dispute  between  Great  Qritaia 
and  Ireland.'  The  object  of  this  tract  was  to  point  out 
the  advantages  that  might  be  derived  from  the  commercial 
li eedom  of  Ireland,  and  to  suggest  to  the  English  m^rchai4s 
a  scheme  for  evading  restrictions  and  monopolies,  by  the  use 
of  the  free  Irish  ports  for  their  commercial  adventures.  The 
eiida  proposed  to  be  accomplished  by  these  means  were: — 
kt, '  A  Tree  trade,  for  the  benefit  of  both  kingdoms,  to  all  the 
countries  beyond  the  Cape  of  Gopd  Hope  ;*  in  other  words, 
an  escape  from  the  commercial  monopoly  of  tlie  East  India 
Company  :  2udly,  *  A  free  trade  to  Egypt  and  the  Levant,' 
at  that  time  restricted  by  the  charter  ot  the  Turkey  Com- 


pany :  Srdly,  <  A  free  unpoHation  of  sugan  and  of  other 
proQucts  of  the  warmer  climates,  from  the  cheapest  market, 
wherever  it  can  be  found :'  4thly,  *  A  free  navigation, 
exempted  from  those  clogs  and  restrictions  whidi  are 
required  by  the  famous  Act  of  Navigation  ;*  and  ^thly, 
\  The  free  exportation  and  importation  of  grain.'  It  is 
interesting  to  observe  that  the  first  of  these  objects  was 
not  attained  until  1833,  nor  the  second  until  1825  ;  that 
the  fourth  has  only  been  partly  realised ;  wid  that  the  third 
and  fifth  are  still  unaccomplished,  and  still  the  theme  of 
active  political  discussion. 

Even  this  brief  notice  of  Dr.  Tucker's  commercial  views 
will  serve  to  rank  him  amongst  the  highest  of  the  political 
writers  of  the  last  century,  for  it  must  be  recollected  that 
when  he  commenced  his  inquiries  the  genius  of  Adam 
Smith  had  not  yet  enlightened  the-  world.  The  *  WeaJtli 
of  Nations '  waa  not  published  until  1776,  and  the  course 
of  lectures  from  whicn  were  developed  the  foundations  of 
that  great  work  did  not  begin  sooner  than  1752,  or  four 
years  after  the  publication  oiDr.  Tucker's  *  Essay  on  Trade ;' 
nor  ai*e  we  aware  that  any  of  Adam  Smith's  lectures  at 
Glasgow  appeared  in  print  before  the  publication  of  the 
*  Wealth  of  Nations.'  The  value  of  Dr.  Tucker's  smaller 
tracts  and  essays  upon  trade  makes  it  a  subject  of  regret 
that  he  did  not  complete  a  more  methodical  and  scientific 
work  which  he  haa  undertaken.  This  work  was  com- 
menced at  the  desire  of  Dr.  Hayter,  bishop  of  Norwich, 
and  preceptor  to  the  Prince  of  Wales,  afterwards  George 
the  Third.  The  circumstances  connected  with  this  work 
may  be  best  explained  in  the  words  of  the  author : — '  His 
loraship's  design  was  to  put  into  the  hands  of  Iiis  royal 
pupil  such  a  treatise  as  would  convey  both  clear  and 
comprehensive  ideas  on  the  subject  of  national  commerce, 
freed  from  the  narrow  conceptions  of  ignorant  or  the 
sinister  views  of  crafty  and  designing  men.*  *  I  therefore 
entered  upon  the  work  with  all  imaginable  alacrity,  and 
intended  to  entitule  my  performance  the  Elements  of 
Commerce  and  Theory  of  Taxes ;  but  I  had  not  maxle  a 
great  progress  before  I  discovered  that  such  a  work  was 
by  no  means  proper  to  be  sheltered  under  the  protection 
of  a  royal  patronage,  on  account  of  the  many  jealousies  to 
which  it  was  liable,  and  the  cavils  which  might  be  raised 
against  it.  In  fact,  I  soon  found  that  there  was  scarcely 
a  s^ep  I  could  take  but  would  bring  to  light  some  glaring 
absurdity  which  length  of  time  had  rendered  sacred,  and 
which  the  multitude  would  have  been  taught  to  contend 
for  as  if  their  all  was  at  stake.  Scarce  a  proposal  could  I 
recor.iiiiend  for  introducing  a  free,  generous,  and  impartial 
system  of  national  commerce,  but  it  had  such  numbers  of 
popular  errors  to  combat  with  as  would  have  excited  loud 
clamours  and  fierce  opposition.'  For  these  reasons  he 
laid  the  scheme  aside,  and,  unfortunately  for  his  own  fame 
and  for  the  interests  of  mankind,  he  never  resumed  it. 

While  the^  concerns  of  trade  were  thus  engaginij  liis 
attention,  other  measures  of  public  policy  aroused  his  in- 
terest and  exercised  his  pen.  But  we  cannot  fail  to  observe, 
in  reading  his  various  publications,  that  the  principles  of 
free  trade  and  the  improvement  of  our  copiniercial  laws 
were  never  absent  from  his  mind. 

In  1751  a  bill  was  brought  into  the  House  of  Commons 
for  tlie  naturalization  of  foreign  Protestants,  and  after 
passing  through  its  other  stages  was  lost  on  the  third  read- 
ing. This  circumstance  gave  rise  to  two  very  able  pam- 
phletB,  in  which  the  dean  contended  strongly  for  the  mea- 
sure. 

Three  years  before,  in  his  *  Essay  on  Trade,'  he  had  pro- 
posed to  encourage  the  settling  of  foreigners  in  this  coun- 
try as  one  of  the  means  of  increasing  our  wealth  and 
advancing  our  trade  ^d  manufactures;  and  on  the 
rejection  of  the  bill  he  published  *•  Reflections  on  the 
Expediency  of  a  Law  for  the  Naturalization  of  Foreign 
Protestants,'  in  two  parts.  In  these  he  gave  a  most  lucid 
and  complete  histoncal  review  of  the  laws  with  regard  to 
foreigners  from  the  earliest  time;  and  treated  with  severity 
and  ridicule  the  jealous  and  ilUberal  conduct  of  the  Eng- 
lish with  regard  to  other  nations.  His  arguments  in  favour 
of  inducing  foreigners  to  give  this  country  the  benefit  of 
their  skill  and  capital,  and  his  enlightened  analysis  of  our 
history,  in  reference  to  their  exclusion,  are  among  the  very 
best  of  his  writings.  He  wajs  soon  called  upon  to  exert 
himself  again  in  the  same  cause.  In  17o3  a  bill  was 
brought  into  thei^ords  to  permit  Jews  to  be  naturalized  by 
parliament,  a  privilege  from  which  they  had  been  excluded 
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by  ail  act  of  the  7th  James  I.  (c.  2),  chiefly  directed  against 
the  Papists,  and  which  required  all  pei-sons  applying  for 
naturafization  to  have  taken  the  sacrament  of  the  Lord's 
Supper.  This  bill  was  violently  opposed  in  both  houses 
of  parliament,  and  throughout  the  country,  but  being  sup- 
ported by  the  ministers,  at  length  received  the  royal  assent. 
No  sooner  had  it  become  the  law  than  the  clamours  with 
which  it  had  been  assailed  were  redoubled,  and  while  they 
were  at  their  height,  Dr.  Tucker  boldly  undertook  the  de- 
fence of  the  measure  in  two  *  Letters  to  a  Friend  concerning 
Naturalizations.'  The  act  was  nowhere  more  unpopular 
than  at  Bristol,  and  the  populace  were  so  enraged  at  his 
opposition  to  their  prejudices,  that  they  burned  him  in 
effigy  in  full  canonicals ;  and  he  is  said  to  have  witnessed 
the  ceremony  from  his  own  garden.  The  violence  of 
public  feeling  upon  the'subject  at  that  time  may  be  judged 
of  from  the  facts  that  on  the  last  day  of  the  winter  session, 
in  the  same  year,  the  Duke  of  Newcastle  was  forced  to 
move  for  the  repeal  of  the  act,  and  that  the  obnoxious 
measure  was  actually  repealed. 

At  the  very  commencement  of  the  disturbances  in  the 
American  colonies,  the  dean  took  a  view  of  British  interests 
at  variance  with  all  parties,  and  published  several  tracts 
from  time  to  time  as  the  contest  proceeded.  He  showed 
no  sympathy  with  the  Americans,  nor  did  he  acknowledge 
the  justice  of  their  complaints.  On  the  contrary  he  vindi- 
cated the  constitutional  right  of  the  mother  country  to  tax 
her  colonies,  and  accused  the  Americans  of  ingratitude  in 
resisting  the  mild  and  libei-al  sway  of  England.  Thus  fai- 
he  agreed  with  the  court  party;  but  while  they  urged 
coercion  and  punishment,  and  while  the  opposition  were 
seeking  to  conciliate  and  make  concessions.  Dr.  Tucker 
proposed  to  abandon  the  colonies  altogether.  He  did  not 
doubt  the  power  of  England  to  coerce  the  Americans,  but 
he  asked,  in  *  A  Letter  from  a  Merchant  in  London,  to  his 
Nephew  in  America,' '  How  are  we  to  be  benefited  by  our 
victories  ?  And  what  fruits  are  to  result  from  making  you  a 
conquered  people  ?  Not  an  increase  of  trade ;  that  is  im- 
possible :  for  a  shopkeeper  will  never  get  the  more  custom 
by  beating  his  customer ;  and  what  is  true  of  a  shopkeeper 
is  true  of  a  shopkeeping  nation.*  To  these  opinions  he 
always  adhered,  and  took  every  occasion  to  enforce  them. 
Writing  so  late  as  1782,  he  stated  that  he  had  held  the 
opinion  for  upwards  of  .five  and  twenty  years  that  colonies 
were  detrimental  to  a  country,  and  that  he  had  been  •  grow- 
ing every  day  more  and  more  convinced.'  These  views  were 
consistent  with  his  uniform  advocacy  of  perfect  freedom  of 
trade  and  navigation ;  and  were  strengthened  by  his  horror 
of  the  needless  wars  which  had  too  often  been  caused  by 
distant  colonial  possessions. 

The  warmth  of  the  controversy  led  him  to  speak  with 
much  acrimony  of  the  American  people,  their  leaders  and 
advocates,  and  some  of  his  statements  brought  him  into  col- 
lision with  Mr.  Burke,  who  treated  him  with  great  disre- 
spect. *  This  Dr.  Tucker,'  he  said  in  his  celebi-ated  speech 
on  American  taxation  (April  19,  1774),  *  is  already  a  dean, 
and  his  earnest  endeavours  in  this  vineyard  will,  I  suppose, 
i-aise  him  to  a  bishopric'  In  consequence  of  this  reference 
to  himself,  the  dean  addressed  his  next  pamphlet,  in  the 
form  of  a  letter,  to  Mr.  Burke,  and  dissected  the  speeches 
cf  that  statesman  upon  the  American  question,  and  again 
enforced  his  o>vn  opinions. 

His  views  of  the  American  question  led  him  freouently 
to  oppose  the  doctrines  laid  down  by  Mr.  Locke,  and  relied 
upon  oy  the  Americans — ^that  the  consent  of  the  governed, 
given  either  by  themselves  or  by  their  representatives 
chosen  by  them,  is  the  only  foundation  of  civil  govern- 
ment and  the  only  justification  of  taxes.  In  many  of  his 
pamphlets  he  combated  these  principles,  and  at  length 
devoted  an  elaborate  work  to  their  refutation.  In  1781 
his  *  Treatise  concerning  Civil  Government '  appeared.  It 
consists  of  three  parts.  In  the  first  he  examines  the  doc- 
tiines  of  Mr.  Locke,  and  of  his  followers.  Dr.  Price,  Dr. 
Priestley,  and  Mr.  Molyneux,  as  to  the  principles  of  civil 
and  political  liberty.  In  the  second  he  offers  a  theory  of 
his  own  as  the  true  basis  of  civil  government,  and  suggests 
alterations  in  the  British  constitution.  In  the  last  h« 
describes  the  former  Gothic  or  feudal  constitution  of  Eng- 
land, chiefly  in  order  to  show  the  gradual  increase  of  popu- 
lar power  and  the  limitation  of  the  influence  of  the  crown. 
The  work  evinces  much  acuteness  and  learning,  but  is  of  a 
somc\V/iat  desultory  character.  His  opinions  were  decidedly 
adverse  to  any  extension  of  popular  representation,  and  he 


even  proposed  to  rwse  the  qualification  of  electors  and  of 
the  members  of  the  House  of  Commons.  He  had  printed 
the  greater  portion  of  this  work  some  years  before,  for  pri- 
vate circulation  amongst  his  friends,  and  it  was  actual iy 
quoted  and  attacked  before  it  was  published. 

The  devotion  of  his  talents  with  so  much  ardour  to  poli- 
tical and  commercial  inquiries  laid  him  open  to  many  sar- 
castic imputations  of  neglecting  his  spiritual  duties.  Hi^ 
bishop  especially.  Dr.  Warburton,  between  whom  and  the 
dean  there  seems  to  have  been  much  want  of  cordiality, 
was  alleged  to  have  said  that  *  his  trade  was  his  religion, 
and  his  religion  a  trade.*  The  dean  took  many  opportu- 
nities of  refuting  these  calumnies,  and  exposing  the  injus- 
tice of  the  prejudice  with  which  his  labours  were  regarded. 
On  one  occasion  he  thus  expressed  himself: — *The  bishop 
affects  to  consider  me  with  contempt :  to  which  I  say  no- 
thing. He  has  sometimes  spoken  coarsely  of  me :  to  which 
I  replied  nothing.  He  has  said  that  religion  is  my  trade, 
and  trade  is  my  religion.  Commerce  and  its  connections 
have,  it  is  true,  been  favourite  objects  of  my  attention; 
and  where  is  the  crime  ?  And  as  for  religion,  1  have  care- 
fully attended  to  the  duties  of  my  parish,  nor  have  I  neg- 
lected my  cathedral.  The  world  knows  something  of  me 
as  a  writer  on  religious  subjects ;  and  I  will  add  (which  the 
world  does  not  know),  that  I  have  T\Titten  near  three  hun- 
dred sermons,  and  preached  them  all,  again  and  again. 
My  heart  is  at  ease  on  that  score ;  and  my  conscience, 
thank  God  ?  does  not  accuse  me.'  In  the  preface  to  '  Re- 
flections on  the  Expediency  of  a  I^w  for  the  Naturalization 
of  Foreign  Protestants,*  he  complains  that  he  had  '  under- 
gone some  censures  for  engaging  in  inquiries  seemingly 
beside  his  profession ;'  and  *  he  begs  leave  to  offer  some 
reasons  for  his  interfering  in  tliose  matters,  and  at  the  same 
time  to  vindicate  himself  from  the  supposition  of  having 
deserved  the  ill-treatment  he  has  met  with.'  He  states 
that  *  in  his  parish,  though  lar^e  and  populous,  he  performs 
all  the  offices  of  his  function  himself,  according  to  the  best 
of  his  abilities ;'  and  therefore  *  flatters  himself  that  as  long 
as  he  follows  these  studies  without  neglecting  his  other 
engagements,  and  delivers  his  opinions  in  an  inoffensive 
manner,  he  shall  be  excused  in  the  judgment  of  all  candid 
persons,  though  the  warmth  of  party  zeal,  or  the  resent- 
ment of  those  whose  interest  clashes  with  that  of  the  pub- 
lic, may  excite  them  to  vilify  and  insult  him.'  Three  years 
later,  he  writes,  *  Another  bill  brought  against  me  is  that  I 
am  extremely  ignorant  in  my  peculiar  profession  as  a  di- 
vine ;  and  tmit  having  dedicated  too  much  of  my  time  to 
the  study  of  commerce,  I  have  shamefuUy  neglected  to 
cultivate  those  sciences  which  more  immediately  belong  to 
my  clerical  profession.  To  these  charges  I  stand  mute  ; 
and  as  my  Apology  for  the  Church  of  Enj^land,  my  Six 
Sermons,  and  my  Letters  to  the  Rev.  Dr.  Kippis,  are  now 
before  the  public,  let  the  impartial  judge  as  they  please.' 

It  is  not  surprismg  that  the  political  works  of  so  able  a 
writer  should  have  attracted  more  public  notice  than  his 
ministrations  in  the  church,  or  even  his  published  sermoas 
and  religfious  treatises ;  but  it  would  be  doing  gross  injus- 
tice to  his  memory  not  to  mention  with  praise  the  zeal  and 
learning  displayed  by  him  in  the  cause  of  religion.  In 
none  of  his  political  writings  did  he  show  more  ability  than 
in  his  '  Apology  for  the  present  Church  of  En^and,'  and 
his  *  Letters  to  Dr.  Kippis.'  In  these  he  maintained  the 
right  and  duty  of  the  church  to  regulate  the  behaviour  of  its 
own  members  in  such  things  as  relate  to  the  ends  of  its  own 
institution ;  and  thus  he  supported  the  practice  of  enforcing 
subscription  to  the  Thirty-nine  Articles  on  the  part  of  the 
clergy.  But  at  the  same  time  he  claimed  the  fullest  in- 
dulgence for  dissenters,  and  showed  the  mistaken  policy  of 
penal  laws  against  ecclesiastical  nonconformity.  He  pub- 
lished another  valuable  tract  upon  the  same  subject  in 
1774,  entitled  *  Religious  Intolerance  no  Part  of  the  Ge- 
neral Plan  either  of  the  Mosaic  or  Christian  Dispensation.* 
At  about  the  same  time  he  published  *  Seventeen  Sermons 
on  some  of  the  most  important  Points  of  Natural -and  Re- 
vealed Religion.'  He  proposed  also  to  revise  the  Book  of 
Common  Prayer,  to  retrench  its  redundancies  and  repeti- 
tions, and  to  reduce  its  length ;  but  he  does  not  appear  to 
have  proceeded  with  this  design. 

As  a  political  writer  Dr.  Tucker  proved  himself  a  man 
of  uncommon  sagacity,  jud^ent,  and  foresight,  with  a 
mind  little  tainted  by  prejudice,  and  very  far  in  advance  of 
his  age.  As  a  divine  he  would  unquestionably  have  en- 
joyed a  higher  reputation,  if  his  religious  writings  had  not 
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been  eclipsed  by  the  greater  celebrity  and  interest  of  his 
political  works.  His  style  is  clear,  simple,  and  forcible  ; 
and  his  mode  of  treating  a  question  rather  popular  than 
scientific.  His  principles  and  maxims,  indeed,  are  always 
expressed  in  a  concise  and  logical  form,  and  the  arrange- 
ment of  his  subject  is  methodical ;  but  the  freedom  of  his 
style  and  the  familiarity  of  his  illustrations  impress  his 
wiitings  with  a  character  essentially  popular. 

His  numerous  publications  have  never  been  collected, 
and  are  now  extremely  scarce.  Many  of  them  passed 
through  several  editions,  and  attracted  a  large  share  of 
public  interest,  both  in  this  country  and  on  the  Continent. 
Their  celebrity  would  most  probably  have  continued  until 
this  day  with  greater  lustre,  had  not  Adam  Smith  since 
i*aised  a  beacon  to  political  economists  in  his  *  Wealth  of 
Nations,'  by  which  all  direct  their  course,  and  beyond 
which  none  care  to  explore. 

In  private  life  Dr.  Tucker  was  an  amiable  and  pious 
man.    In  his  own  parish  he  was  deservedly  loved  and  re- 
spected.   His  income  was  never  larj^e,  but  his  wants  were 
few,  and  he  dispensed  his  chariiies  with  a  liberal  hand.  An 
anecdote  is  related  of  him  which  reflects  great  credit  upon 
his  heart.    His  curate  at  St.  Stephen's,  Bristol,  was  much 
esteemed  by  Dr.  Tucker,  and  had  a  large  family  to  support 
with  very  limited  means.    The  dean  conceived  the  project 
of  resigning  the  rectory  in  his  favour,  and  after  much  soli- 
citation and  interest,  he  persuaded  the  chancellor,  in  whose 
gift  it  was,  to  accept  his  resignation,  and  bestow  the  living 
upon  his  friend.    He  then  resided  almost  entirely  at  the 
Deanery  in  Gloucester.     Late  in  life  he  married   Mrs. 
Crowe,  his  housekeeper.    He  died  on  the  4th  November, 
1799,  at  the  advanced  age  of  eighty-eight,   and  was  in- 
ten-ed  in  the  south  transept  of  the  cathedral  at  Gloucester. 
{Gentleman's  Magazine,  1799,  vol.  69;  Seward's  ^»^c 
dotes ;  Tuckers  vanous  tracts  and  treatises.) 
TUCKEY,  CAPTAIN.     [Conoc] 
TUCUMAN.     [Plata,  vol.  xvui.,  p.  220.] 
TUDE^LA.     [Navarra.] 
TUDE'LA,  BENJAMIN  OF.     [Bknjamin.J 
TUDOR.     [Henry  Vn.] 

TUDWAY,  THOMAS,  doctor  in  music,  a  name  well 
known  in  musical  history,  but  more  on  account  of  his  con- 
nection with  the  lord  nigh  treasurer  Harley  and  of  his 
conversational  talents,  than  for  any  productions  of  his  pen 
that  have  survived  him.  He  was  educated  in  the  Kind's 
chapel,  under  Dr.  Blow,  and  was  a  fellow-pupil  of  PurcelJ. 
In  1671  he  became  organist  of  King  s  College,  Cambridge, 
and  in  1705  was  honoured  by  a  doctor's  degree  in  that 
university,  and  also  appointed  the  professor  of  music.  After 
which  Queen  Anne  named  him  as  her  Organist  and  Com- 
poser Extraordinary.  He  now  was  much  patronised  by  the 
Oxford  family ;  and  the  vduable  scores  of  English  church 
music,  in  many  volumes,  in  the  British  Museum,  were  col- 
lected by  him  for  Lord  Oxford,  and  form  part  of  the  Har- 
leian  Collection,  No.  7337,  et  sea.  There  is  a  tradition 
that,  with  Prior,  Sir  James  Thomnill,  and  other  eminent 
persons,  *  he  formed  a  weekly  society  at  the  bouse  of  the 
lord  high  treasurer.  Thomfaiil  drew  all  their  portraits 
in  pencil,  and  Prior  wrote  humorous  verses  under  each. 
These  passed  into  the  possession  of  Mr.  West,  formerly 
president  of  the  Royal  Society.'  A  portrait  of  Dr.  Tudway 
IS  in  the  music-school  at  Oxlord.  He  composed  authems 
and  a  few  other  works ;  but  except  one  of  the  former,  pub- 
lished in  Dr.  Arnold's  '  Collection  of  Cathedral  Music,'  we 
have  never  met  with  any  one  of  his  productions. 
TUESDAY.  [Wbkk.] 
TUFA.    [Travertin.] 

TUFF.  The  accumulations  of  scoria  and  ashes  about  a 
volcanic  crater,  which  are  le-aggregated  so  as  to  make  a 
coherent  or  solid  mass,  are  termed  volcanic  tuff.  Similar 
but  more  antient  aggregations  of  the  products  of  heat, 
re-aggregated  into  firm,  solid,  or  even  highly  compact  rock, 
are  called  trap  tuff.  One  mode  of  occurrence  ot  volcanic 
tuff  among  the  products  of  a  recent  volcano  is  represented 
by  Mr.  Lyell,  Princ.  cf  Geol^y  book  iv.,  chap.  6. 
TUILERIES.    [Paris.] 

TULA,  a  government  of  European  Russia,  is  situated 
between  52°  53'  and  54^  56^  N.  lat.  and  35*'  54/  and  ^S*  W 
£.  long.  It  is  bounded  on  the  north  by  Moscow,  on  the 
east  by  Riasan,  on  the  south-east  by  Tambow,  on  the  south 
by  Orel,  and  on  the  west  by  Kaluga.  The  area  is  11,200 
square  miles,  and  the  population  1,115,000. 

This  country  is  a  uniform  undulating  plain,  where  hardly 
anything  is  to  be  seen  but  boundless  cornfields  or  mea. 


dows,  traversed  by  low  hills,  with  httle  wood,  no  large  lake, 
no  considerable  river,  in  short  no  remarkable  natural 
scenery,  but  on  all  sides  the  active  industry  of  man,  this 
province  being  one  of  the  best  cultivated  and  most  populous 
m  this  vast  empire.  The  soil  is  dry,*and  generally  poor,  and 
owes  its  fertility  to  skilful  cultivation.  The  principal  rivej  is 
the  Oka,  which  comes  from  Kaluga,  and  partly  forms  the 
boundary  towards  Moscow  and  Kaluga.  The  Don,  which 
rises  in  lake  Ivanof,  near  the  frontier  of  Riasan,  is  little 
more  than  a  brook  in  its  short  course  in  this  govern- 
ment before  it  enters  that  of  Riasan.  There  is  however  no 
want  of  water,  there  being  above  200  small  rivers.  *  ITie 
inhabitants,'  says  Hassel,  *  are  Russians,  with  a  few  Grerman 
families  living  among  them ;  the  peasants  are  a  depressed 
race,  bom  to  obey,  quiet,  docile,  and  industrious  as  long 
as  they  are  under  due  restraint,  but  obstinate,  indolent,  and 
quarrelsome  where  they  have  their  will.  On  the  whole 
they  are  poor ;  so  indigent  that  they  frequently  require  the 
assistance  of  their  lord;  their  clothing  and  fooa  incon- 
ceivably wretched;  they  rarely  have  meat,  more  rarely 
fish,  and  many  never  buy  salt.' 

Tlie  bishop  of  Tula  and  Bjelew  is  at  the  head  of  the 
clergy ;  he  has  857  parishes  under  him.  The  government 
is  divided  into  twelve  circles.  Except  in  the  capital  there 
are  no  manufactories ;  woollen  and  linen  are  made  only  for 
their  own  use  by  the  families  of  the  country-people. 

The  most  considerable  town  next  to  the  capital,  Tula, 
is  Bjelew,  situated  on  the  Oka,  in  the  western  part  of  the 
government.  It  is  a  large  old  town,  with  a  rampart  and 
moat :  it  has  fifteen  churches ;  one  monks'  convent,  with 
a  seminary  for  60  students ;  a  nunnery ;  and  several  public 
buildings.  The  population  probably  exceeds  consider- 
ably  7000,  that  number  having  been  assigned  to  it  twenty 
years  ago.  There  are  several  tanneries,  breweries, 
tallow-melting  houses,  and  manufactories  of  hardware, 
especially  kmves,  which  are  highly  esteemed  all  over 
Russia.  The  inhabitants  canyon  a  considerable  trade. 
Wenew,  on  the  Wenewka,  which  falls  into  the  Ortes 
situated  32  miles  north-west  of  Tula,  has  eight  churches 
and  3500  inhabitants.  There  is  a  silk  manufactoiy,  a  soap 
manufactory,  and  some  breweries.  Odojew,  on  the  Upa, 
has  seven  churches  and  3300  inhabitants,  who  derive  sub- 
sistence firom  agriculture,  mechanical  trades,  and  a  con- 
siderable commerce  in  hemp  and  corn  with  Kaluga.  Jef- 
remow,  on  the  Metscha,  has  six  churches  built  of  wood 
and  one  of  stone.  Most  of  the  houses  are  thatched  with 
straw.  The  inhabitants,  3000  in  number,  chiefly  subsist 
by  agriculture.  The  above  are  the  only  chief  towns  of 
circles  that  require  any  special  notice. 

TULA,  the  capital  of  tne  above  government,  situated  in 
54°  15'  N.  lat.  and  37*  25'  E.  long.,  at  the  confluence  of 
the  Tulitza  and  the  Upa,  is  an  important  commercial 
and  manufacturing  town.  It  has  51,000  inhabitants,  28 
churches,  two  monasteries,  with  a  seminary  and  a  gymna- 
sium, 17  poorhouses,  a  theatre,  a  foundling  hospital, 
and  a  house  of  correction :  there  is  likewise  an  institution, 
called  the  Alexandrium,  for  the  education  of  childien  of 
noble  families.  The  manufactory  of  arms  is  the  most  ex- 
tensive and  important  in  the  Russian  empire.  It  was 
founded  by  Peter  the  Great  in  1712,  and  belongs  to  the 
crown.  It  employs  above  7000  workmen,  of  whom  GOO  are 
smiths ;  has  two  iron-foundries,  and  provides  the  whole 
army  with  arms,  producing  annually  70,000  muskets  and 
25,000  side-arms,  which  are  of  excellent  quality  and  beau- 
tiful workmanship  :  cutlery  of  various  kinds  is  also  manu- 
factured here,  lliere  are  in  Tula  numerous  tanneries  and 
breweries,  manufactories  of  Russia  leather,  candles,  soap, 
beet-root  sugar,  and  great  tallow-melting  houses,  which 
produce  annually  two  million  pounds  ot  tallow,  besides 
manufactories  of  woollens,  linen,  sealing-wax,  paint,  and 
Prussian  blue.  There  is  a  very  great  trade  in  all  th^se 
articles,  as  well  as  in  com  and  hemp.  The  two  annual  fairs 
are  much  freq«ented.  The  city  suffered  severely  by  two 
fires  in  1834. 

(Hassel,  Handbuch  ;  Cannabich,  Lehrbuch  der  Geogra- 
phic; Brockhaus,  Conversations  Lexicon ;  Russian  Official 
Journals.) 

TULIP-TREE,  the  English  name  of  the  Liriodendron 
tulipifera^  a  tree  belonging  to  the  natural  order  Magno- 
liaceaa :  in  America,  where  it  is  a  native,  it  is  also  known 
by  the  names  White  wood.  Canoe  wood,  Saddle-tree,Tulip- 
bearing  Lily-tree,  Virginian  Poplar,  and  the  Poplar.  Tne 
name  Liriodendron  is  formed  from  leirion  (Xtipiov),  'a 
lily,'   and    dendron    (^«vdpov),  *a  tree,'  the  flowers  re* 
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sembling  those  of  a  lily,  or  more  correctly  a  tulip>  as  its 
specific  name  implies.  The  botanical  characters  of  the 
genus  are  as  follows: — carpels  1-2  seeded,  disposed  in 
spikes,  indehiscent,  deciduous,  drawn  out  into  a  wing  at 
tne  apex ;  calyx  of  three  deciduous  sepals;  corolla  of  six 
petals  forming  a  bell-shaped  fiower.  There  is  but  one 
species  of  the  ffenus,  the  L.  tulipifera^  which  is  a  hand- 
some tree  with  Targe  four-lobed  truncate  leaves  resembling 
a  saddle  in  shape,  and  large  elegant  flowers  coloured  with 
ereen,  yellow,  and  orange.  There  we  three  varieties  of 
tnis  tree  described :  the  Z.  t,  obtmiloba^  which  has  its 
leaves  with  blunter  lobes  than  the  original  species,  and  on 
account  of  the  yellowness  of  the  wood  is  called  Yellow 
Wood  or  Yellow  Poplar.  The  L.  t.  acutifolia  has  the 
leaves  smaller  and  more  acutely  cut  than  the  other  varie- 
ties. The  £.  t,Jlava  is  known  by  its  flowers  being  entirely 
yellow. 

This  tree  is  one  of  the  most  magnificent  inhabitants  of 
the  forests  of  the  temperate  parts  of  North  America.  Ac- 
cording to  Michaux,  the  northern  hmit  of  this  tree  is  the 
southern  extremity  of  Lake  Champlain,  in  45**  N.  lat., 
and  its  eastern  limit  is  the  Connecticut  River,  in  72°  W. 
long.  It  abounds  in  the  middle  states  of  the  North  Ame- 
rican union,  in  the  upper  parts  of  the  Carolinas  and  of 
Georgia,  and  is  still  more  abundant  in  the  western  country, 
particularly  KentuQ)(y.  These  trees  sometimes  attain  a 
height  of  120  feet  or  more,  and  their  trunks  measure  20 
feet  in  circumference.  The  most  common  dimensions 
however  are  from  70  to  100  feet  in  height,  and  from  18 
inches  to  three  feet  the  diameter  of  the  trunk. 

It  is  uncertain  at  what  period  the  tulip-tree  was  intro- 
duced into  Europe.  In  England  it  was  cultivated  by 
Compton  at  Fulham  in  1688.  Evelyn,  in  his  *  Sylva,'  re- 
ferring to  it,  says,  'They  have  a  popfar  in  Virginia  with  a 
very  peculiar-shaped  leaf,  which  grows  well  with  the  curious 
among  us  to  a  considerable  stature.  I  conceive  it  was  first 
brought  over  by  John  Ti-adescant,  under  the  name  of  the 
tulip-tree  from  the  likeness  of  its  flower ;  but  it  is  not,  that 
I  find,  taken  much  notice  of  in  any  of  our  herbals.  I  wish 
we  had  more  of  them,  but  they  are  difficult  to  elevate  at 
first.'  They  are  now  planted  very  generally  in  Europe, 
having  a  geographical  range  fi'om  Berlin  and'  Wai'saw  on 
the  north,  to  the  shores  of  the  Mediterranean  and  Naples  on 
the  south,  Ireland  on  the  west,  and  the  Crimea  on  the 
east.  In  this  country  many  of  the  trees  have  attained  a 
height  of  70  or  80  feet,  and  a  circumference  of  the  trunk  of 
six  or  seven  feet.  The  trees  blossom  in  Great  Britain,  but 
do  not  ripen  their  seeds,  although  they  do  in  many  parts  of 
the  Contmeut. 

The  timber  of  the  tulip-tree  is  seldom  used  in  Europe, 
as  the  tree  is  too  much  valued  as  an  ornament ;  but  in 
America,  where  it  is  so  abundant,  it  is  found  to  yield  a 
light,  compact,  fine-grained  wood,  which  is  useful  for  many 
purposes.  It  is  easily  wrought,  and  receives  a  good  polish. 
It  IS  used  by  cabinet  and  coach  makers,  for  making 
furniture  and  the  pannels  of  carriages.  The  Indians  of  the 
West  country  prefer  this  tree  for  the  construction  of  their 
canoes.  In  Ainerica  the  bark  of  this  tree  has  a  reputation 
as  being  a  substitute  for  the  cinchona  bark ;  and  in  1792 
Dr.  Young  of  Philadelphia  published  a  paper  on  its 
remedial  agency,  in  the  •  American  Museum.'  The  bark 
has  a  bitter  and  an  aromatic  taste,  properties  which  pro- 
bably depend,  as  in  other  barks,  on  the  possession  of  an 
alkaloid  and  an  essential  oil,  but  it  does  not  yet  appear  to 
have  been  chemically  examined. 

The  best  mode  of  propagating  the  tulip-tree  is  by  seeds, 
which  should  be  obtained  from  the  native  country  of  the 
tree.  These  diould  be  sown  in  heath  soil,  very  fine 
mould,  or  sandy  loam,  and  kept  moist  in  a  shadv  situation. 
When  the  seeds  are  sown  in  autumn,  they  mostly  come  up 
the  following  spring ;  but  if  they  are  not  sown  till  the 
spring,  they  remain  a  year  in  the  ground.  The  varieties  of 
tnis  plant  may  be  propagated  by  budding,  graftingf,  or 
inarching.  This  tree  does  not  bear  transplanting  welH  nor 
tlie  use  of  the  pruning-knife. 

(Loudon,  Arb,  et  Frut.  Brit.y  vol.  i. ;  Don's  Miller, 
vol.  i.) 

TULIP.     [TuLiPA.] 

TU'LIPA,  a  genus  of  plants  belonging  to  the  natural 
order  Liliacese.  This  name  is  a  corruption  of  the  Persian 
word  thoulyban,  or  toleban,  which  is  the  name  the  plants 
of  this  genus  bear*  in  Pereia.  The  Persian  word  also  sig- 
nifies a  turban,  and  was  probably  applied  to  the  tulip  on 
account  of  the  resemblance  between  the  form  of  the  flower 


and  that  article  of  dress.  The  genus  is  known  by  its 
perianth  being  composed  of  six  sepals.  The  stignoa  is 
three-lobed ;  the  seeds  are  smooth,  and  it  has  neither  nec- 
tary nor  style.  All  the  species  are  herbaceous  plants, 
developed  from  a  bulb ;  the  flowers  are  mostly  solitary, 
seated  on  a  lengthened  scape,  at  the  base  of  which  the 
leaves,  not  numerous,  are  developed.  About  thiriy  species 
have  been  described. 

T.  sylvestris^  the  Wild  Tulip,  has  the  stem  1-flowered, 
somewhat  drooping ;  the  leaves  of  the  perianth  ovato-acu- 
minate,  haiiy  at  the  extremity,  the  stamens  hairy  at  the 
base.  This  is  the  only  species  of  tulii>  that  is  a  native  of 
Great  Britain.  In  England  it  occurs  in  the  counties  of 
Norfolk,  Suffolk,  Hertfordshire,  and  Middlesex,  in  a  chalk 
soil.  It  has  also  been  found  in  Scotland.  It  is  found  in 
the  southern  parts  of  Germany,  in  Switzerland,  Italy,  and 
France.  It  has  yellow  flowers,  and  blooms  in  Apnl  and 
May.  It  increases  itself  by  throwing  out  a  long  stout  fibre 
from  its  root,  at  the  extremity  of  which  a  bulb  is  developed, 
and  thus  a  new  individual  is  produced  at  a  considerable 
distance  from  the  parent  plant. 

r.  Oculus  Solu,  the  Agen  Tulip,  has  a  1-flowered  gla- 
brous stem;  oblongo-lanceolate  leaves;  the  stamens 
smooth ;  the  exterior  leaves  of  the  perianth  acuminate, 
the  interior  ones  obtuse,  This  species  was  not  known  to 
Linnaeus,  and  was  first  distinguished  by  St.  Amans.  It 
was  found  at  Agen  in  France,  and  also  grows  wild  in  Italy, 
Germany,  and  other  parts  of  Europe.  The  flowers  are 
large  and  bell-shaped,  of  a  fine  scarlet-red  colour,  each 
petal  marked  with  a  broad  black  yellow-edged  spot  at  its 
base.    It  blossoms  in  April  and  May. 

r.  euaveolen^,  the  Early  Dwarf  or  Van  Thol  tulip,  has 
the  stem  single-flowered,  downy ;  the  flower  erect ;  the 
leaves  of  the  perianth  obtuse,  smooth ;  leaves  of  the  stem 
ovato-lanceolate.  This  plant  is  supposed  to  be  a  native  of 
the  south  of  Europe.  It  blooms  in  March  and  April.  It 
is  cultivated  in  Holland  under  the  name  of  Due  Fan  Thol. 
The  flowers  are  of  a  scarlet  colour,  edged  with  yellow,  and 
give  out  a  sweet  scent,  for  which  this  plant  is  more  culti- 
vated than  on  account  of  the  coloiu"  or  form  of  its  flower. 
The  plants  are  small,  and  if  cultivated  in  a  room,  in  sand 
or  earth  or  water,  may  be  made  to  blossom  as  early  as 
January. 

T.  Cdsiana^  Small  Yellow  Tulip,  has  a  solitary,  mostly 
erect,  flower ;  the  leaves  of  the  stem  lancedate ;  leaves  of 
perianth  greenish,  lanceolate ;  the  stamens  slightly  haiiy 
above  the  base.  This  plant  blossoms  in  March  or  April, 
and  is  a  native  of  the  south  of  Europe,  and  of  the  banks  of 
the  Wolga.  It  was  known  to  Clusius,  ])auhin,  Ma^ol,  and 
Toumefort,  but  Linnseus  conlounded  it  with  the  wild  tulip. 
It  is  not  however  more  than  half  the  size  of  that  plant. 
It  has  been  found  near  Toulon  -and  Montpellier  and  Nar- 
bonne  in  Fi-ance,  and  was  restored  amongst  the  number  of 
species  of  the  tulip  by  Redouts,  who  has  figured  it  in  his 
splendid  work  on  the  Liliaceae. 

r.  Clusiana,  Red  and  White  Italian  TuUp,has  a  smooth 
1-flowered  stem ;  the  leaves  of  the  stem  linear-lanceolate  ; 
leaves  of  the  perianth  acute.  This  tuUp  was  confounded 
by  Linnaeus  with  the  Tulipa  Gesneriana.  It  is  about  the 
size  of  the  wild  tulip,  and  was  at  one  time  known  under 
the  name  of  T.  persica  pracox.  Redouts  restored  this 
species  as  well  as  the  last,  and  figured  it  in  bis  work.  It 
was  at  one  time  supposed  to  be  a  Persian  plant,  but  it  has 
been  found  wild  near  Toulon  in  France,  and  also  in  Italy 
and  Sicily. 

T.  btfloray  the  Two-flowered  Yellow  Tulip,  has  a  stem 
bearing  two  or  three  flowers  with  two  spreading  lanceolate 
leaves.  This  plant  is  a  native  of  the  salt  deserts  about  the 
Wolga,  and  is  found  in  company  with  T.  celsiana.  It  is 
not  more  than  half  the  size  of  that  plant,  and  blossoms 
earlier,  and  has  less  duration.    The  flowers  are  fragrant. 

T,  Gemeriana,  Common  Garden  Tulip,  has  the  stem 
1-flowered  and  smooth,  as  well  as  the  petals  and  filaments ; 
the  flower  erect,  the  leaves  ovato-lanceolate,  glaucous  and 
smooth;  the  lobes  of  the  stigma  decurrent  and  deeply 
divided.  Of  ail  the  species  of  tuhp  this  one  b  the  best 
known,  and  has  perhaps  had  more  attention  bestowed 
upon  it  than  any  other  plant  that  produces  only  flowers. 
This  species  of  tulip  grows  wild  in  the  Levant,  and  appears 
to  have  been  cultivated  by  the  Turks  in  their  gardens  from 
an  eariy  period.  Busbequius,  who  was  the  first  who  cul- 
tivated this  plant  in  Europe,  found  it  growing  wild  between 
Adrianople  and  Constantinople;  and  Shaw  found  it  in 
Syria  between  Jafi'a  and  Rama,  and  at  Chardin.    Those 
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which  were  cultivated  in  Constantinople  were  brought 
from  Cavala  and  Caffa ;  the  former  beinff  early-flowenng 
sorts,  and  the  latter  late-flowering.  Busbequius  brought 
bulbs  with  him  from  Constantinople,  for  which  he  saya 
he  paid  a  considerable  price,  and  grew  them  in  his  garden 
as  early  as  1554.  Conrad  Gesner  was  the  flrst  to  describe 
the  tufij),  which  he  did  in  1559,  in  his  edition  of  the  works 
of  Valerius  Cordus,  from  some  tulips  he  had  seen  bloom- 
ing in  a  garden  at  Augsburg.  It  seems  to  have  been  in- 
troduced into  England  about  1577 ;  for  Gerarde,  in  his 
*  Herbal,*  published  in  1597,  has  the  following  account  of 
the  tulip : — 

*  My  loving  friend,  Master  James  Gannett,  a  curious 
searcher  of  simples  and  learned  apothecary  in  London,  hath 
undei-taken  tonnd  out.  If  it  were  possible,  the  infinite  sorts 
by  diligent  sowing  of  their  seeds,  and  by  planting  those  of 
his  own  propagation  and  by  others  received  from  his  friends 
beyond  tne  sfcas  for  the  space  of  twenty  years,  not  being 
yet  able  to  attain  to  the  end  of  his  travaill,  for  that  each 
new  year  bringeth  forth  new  plants  of  sundry  colours  not 
before  seen :  all  which  to  describe  particularly  were  to 
roll  Sisyphus'  stone,  or  number  the  sands.' 

The  tulip  was  first  introduced  into  France  in  1611.  It 
does  not  appear  at  what  time  it  was  first  carried  to  Hol- 
land, but  tne  Dutch  were  early  in  the  habit  of  sending  to 
Constantinople  for  tulip-seeds.  It  was  in  this  country  that 
the  tulip  was  destined  to  make  the  greatest  impression. 
In  the  early  part  of  the  seventeenth  century  the  passion 
for  the  possession  of  these  plants  became  so  strong,  that 
dealing  m  them  became  one  of  the  most  important  money 
speculations,  and  the  bulbs  of  tulips  were  sola  and  resold  at 
enormous  prices,  in  the  same  manner  as  stocks  are  on  the 
Stock  Exchange  of  England.  It  became  in  fact  a  gambling 
transaction,  in  which  persons  ventured  their  capital,  in  the 
hope  that  particular  kmds  of  tulips  would  realise  a  higher 
price.  This  practice  was  not  carried  on  throughout  Europe, 
but  was  connned  to  the  Netherlands,  and  rose  to  its  greatest 
height  in  the  years  1634,  1635,  1630,  1637.  Beckmann,  in 
his  *  History  of  Inventions,*  gives  an  account  of  this 
remarkable  tulipomania,  as  it  was  called.  One  varieh'  of 
tulip,  called  the  Viceroy,  was  exchanged  for  articles  valued 
at  2500  florins. 

'These  tulips,'  savs  Beckmann,  'afterwards  were  soldac* 
cording  to  the  weigfit  of  the  roots.    Four  hundred  perits  (a 

Serit  weighs  nearly  a  grain")  of  Admiral  Liefken  cost  4400 
orins ;  446  ditto  of  Admiral  van  der  Eyk,  1620  florins ;  106 
perits  Schilder,  cost  1615  florins ;  200  ditto  Semper  Augus- 
tus, 5500  florins ;  410  ditto  Viceroy,  3000  florins,  &c.  The 
species  Semper  Augustus  has  been  often  sold  for  2000 
florins ;  and  it  once  happened  that  there  were  only  two 
roots  of  it  to  be  had,  the  one  at  Amsterdam,  the  other  at 
Haarlem.  For  a  root  of  this  species  one  agreed  to  give  4600 
florins,  together  with  a  new  carriage,  two  grey  horses,  and 
a  complete  harness.  Another  agreed  to  give  twelve  acres 
of  lana  for  a  root.  Those  who  had  not  ready  money  pro- 
mised their  moveable  and  immoveable  goods,  house  and 
lands,  cattle,  and  clothes.'  Munting  mentions  a  man  who 
won  by  this  trade  in  tulips  more  than  60,000  florins  in  the 
course  of  four  months.  *  It  was  followed  not  only  by  mer- 
cantile people,  but  also  by  the  first  noblemen,  citizens  of 
every  description,  mechanics,  seamen,  farmers,  turf-digeers, 
chimney-sweeps,  footmen,  maidservants,  and  old  clothes- 
women.  At  nrst  every  one  won  and  no  one  lost.  Some 
of  the  poorest  people  gained  in  a  few  months  houses, 
coaches  and  horses,  and  figured  away  like  the  first  charac- 
ters in  the  land.  In  every  town  some  tavern  was  selected 
which  served  as  a  Change,  where  high  and  low  traded  in 
flowers  and  confirmed  their  bargains  with  the  most  sump- 
tuous entertainments.  They  formed  laws  for  themselves, 
and  had  notaries  and  clerks.'  But  the  object  of  these  specu- 
lations was  not  a  desire  to  possess  the  plants  themselves, 
although  the  first  purchasers  were  prompted  by  that  feel- 
ing. *  During  the  time  of  the  tulipomania,  a  speculator 
often  offered  and  paid  larre  sums  for  a  root  which  he  never 
received,  and  never  wished  to  receive.  Another  sold  roots 
which  he  never  possessed  or  delivered.  Oft  did  a  nobleman 
purchase  of  a  chimnev-sweep  tulips  to  the  amount  of 
2000  fiorins,  and  sold  them  at  the  same  time  to  a  farmer ; 
and  neither  the  nobleman,  chimney-sweep,  nor  farmer  had 
roots  in  their  possession  or  wished  to  possess  them.  Before 
the  tulip  season  was  over  more  roots  Were  sold  and  pur- 
chased, bespoke  and  promised  to  be  delivered,  than  in  all 
]^babiiity  were  to  be  fbund  in  the  g:arden8oCHo^iilid; 


and  when  Semper  Augustus  was  not  to  be  had,  vviiich 
happened  twice,  no  species  perhaps  wasoftencr  purcliased 
and  sold.  In  the  space  of  three  years,  as  Munting  telU  us, 
more  than  10,000,000  florins  were  expended  in  this  trade, 
in  only  one  town  of  Holland.*  Such  a  system  was  nothing 
more  than  gaming  on  a  large  scale,  and  afthouich  all  seemed 
to  gain  at  first,  the  time  soon  came  when  the  tulip  purchasers 
failed  to  meet  the  demands  made  upon  them,  and  as  many 
became  ruined  as  had  previously  made  their  fortunes.  The 
Dutch  government  found  it  necessary  to  interfere,  and,  in 
1617,  decreed  that  every  vender  should  offer  his  tulips  to 
the  purchaser,  and  in  case  he  refused  to  receive  them,  the 
vender  should  either  keep  them  or  sell  them  to  another, 
and  have  recourse  to  the  purchaser  for  any  loss  he  might 
sustain.  Thus  fell  the  gambling  or  great  tulipomania  of 
Holland,  but  the  ardent  love  of  the  flower,  from  which 
this  curious  mania  arose,  still  continued,  and  has  ever  since 
maintained  the  greatest  influence  over  the  Dutch  and 
Flemish  floriculturists. 

Of  all  the  plants  which  have  obtained  attention  on  ac- 
count of  the  beauty  of  their  flowers,  perhaps  tulips  have 
had  the  most.  In  estimating  the  excellence  of  a  particular 
flower,  the  florist  is  not  so  much  guided  by  its  oeauty  of 
form  and  colouring,  as  by  its  rarity ;  and  sorts  which  have 
at  one  time  obtained  great  prices  on  account  of  their  rarity 
have  become  little  thought  of  when  they  became  more 
abundant.  There  are  however  several  points  considered 
bv  florists  as  essential  to  the  character  of  a  fine  tulip. 
•The  stem  should  be  strong,  elastic,  and  erect,  and  about 
30  inches  above  the  surface  of  the  bed.  The  flowers  should 
be  large,  and  composed  of  six  petals  {phylli) :  these  should 
proceed  a  little  horizontally  at  first,  and  then  turn  upwards, 
fbrming  almost  a  perfect  cup,  with  a  round  bottom,  rather 
widest  at  the  top.  The  three  exterior  petals  should  be 
rather  larger  than  the  three  interior  ones,  and  broader  at 
their  base;  all  the  petals  should  have  perfectly  entire 
edges,  free  from  notch  or  serrature  ;  the  top  of  each  should 
be  broad  and  well-rounded :  the  ground  colour  of  the 
flower,  at  the  bottom  of  the  cup,  should  be  clear  white  or 
yellow,  and  the  various  rich-coloured  stripes,  which  aie  the 
principal  ornament  of  a  fine  tulip,  should  be  regular,  bold, 
and  distinct  on  the  margin,  and  terminate  in  fine  broken 
points  elegantly  feathered  or  pencilled.  The  centre  of 
each  leaf  or  petal  should  contain  one  or  more  bold  blotches 
or  stripes,  intermixed  with  small  jportions  of  the  original  or 
breeder  colour,  abmptly  broken  into  many  irregular  obtuse 
points.'    {Cyc,  of  Gara.) 

The  varieties  of  cultivated  tulips  have  been  divided  by 
fiorists  in  many  ways  for  the  sake  of  convenience.  Paj- 
kinson,  who  wrote  in  1629,  enumerates  140  varieties,  which 
were  divided  into  prcpcoces,  early  blowers ;  sertince^  late 
blowers ;  and  dubiae  mediae,  doubtful  or  middle  blowers. 
The  first  division  consisted  principally  of  varieties  of  Tu- 
lipasuaveolens.  The  latter  divisions  were  chiefly  composed 
of  varieties  of  T.  Gesneriana.  Amongst  modern  florists  in 
Great  Britain,  the  varieties  of  the  latter  tulip,  of  which  up- 
wards of  600  are  enumerated  in  modern  catalogues,  are  ai- 
vided  into  four  families — Bizarres,  Bybloemens,  Roses,  and 
Selfs. 

Bizarre  tulips  have  a  yellow  ground  marked  with  pur- 
ple or  scarlet  of  different  shades.  Byblcemen  tulips  have 
a  white  ground,  lined,  marked,  striped,  or  variegated  with 
violet  or  purple  only  of  various  shades.  Rose  tulips  are 
marked  .or  variegated  with  rose,  scarlet,  crimson,  or  cherry 
colour  on  a  white  ground.  Selfs,  or  plain-coloured  tulips, 
are  those  which  have  a  white  or  yellow  ground  without 
any  marks.  The  three  first  of  these  families  are  again  di- 
vided into  feathered  and  flamed^  accordilig  as  the  inter- 
mingled colours  are  in  narrow  stripes  or  pencillings,  or  in 
a  broad  central  stripe. 

It  is  from  amongst  the  last  family  of  tulips,  the  Selfs, 
that  what  are  called  breeders  are  selected.  In  a  state  of 
nature  the  tulip  is  mostly  a  self,  that  Is,  it  has  but  One  co- 
lour ;  but  under  certain  circumstances  all  the  other  colours 
that  are  found  in  tulips  will  be  developed  in  these  simple- 
coloured  tulips.  It  is  thus  that  the  vast  variety  of  tulips 
have  been  obtained  that  at  present  exist,  and  as  each  va- 
riety can  be  propagated  by  offshoots  from  the  parent  bulb, 
and  as  the  colours  of  tulips  will  admit  of  an  infinity  of 
modes  of  blending,  there  is  hardly  a  limit  to  the  number 
of  varieties  of  these  flowers  which  may  be  obtained.  Selffe 
are  always  raised  f^om  seeds,  but  the  circumstances  which 
«remo»lfiKraai«Uetotiie*te<e«ldiig'af  the  Selfk,  as  the 
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development  of  olher  colours  is  called,  are  not  well  under- 
stood. A  florist  will  have  to  wait  sometimes  twenty  yeai-s 
without  having  the  pleasure  of  seeing  his  self  *  break. 

To  develop  all  the  beauty  of  form  and  colour  of  which 
the  tulip  is  susceptible,  rec^uires  the  greatest  care  in  its 
cultivation,  and  perhaps  it  is  only  amongst  the  amateurs 
of  Holland  and  Belgium  tliat  this  flower  can  be  seen  in  all 
its  glory.  Tulips  are  mostly  planted  in  beds,  which  should 
be  made  in  an  open,  airy  situation.  The  soil  should  be 
dug  out  for  about  20  inches  deep,  and  the  bed  filled  in 
with  a  mixture  of  about  two  parts  of  a  fi-esh,  rich,  loamy 
soil,  rather  of  a  sandy  character,  and  one  part  of  well- 
rotted  cow-dung.  The  best  time  for  planting  the  bulbs  is 
from  the  end  of  October  to  about  the  tenth  of  November. 
Tliey  should  be  planted  about  seven  inches  apart  and 
about  four  inches  deep,  or  less  according  to  their  size,  in 
the  ground.  Tlie  leaves  will  appear  in  February,  and  the 
blossoms  in  April  or  May.  Tne  bed  of  flowers  is  often 
protected  by  an  awning,  which  should  not  be  used  till  the 
flowers  are  opened,  and  should  be  so  constructed  that  the 
light  and  air  may  be  freely  admitted  during  the  intervals 
between  the  coolness  of  the  ni^ht  and  the  brightness  of  the 
sun  at  noonday.  Tulips  should  never  be  artificially  wa- 
tered. When  the  petals  fall  ofiP,  the  seed-vessel  should  be 
removed,  as  its  remaining  on  weakens  the  bulb.  When 
the  top  of  the  stem  begins  to  wither  and  dry  up,  and  the 
leaves  become  brown,  the  bulbs  should  be  taken  up  and 
placed  in  a  dry  situation.  In  the  following  August  or 
September  the  loose  skins  and  fibres  and  the  easily  separable 
ofTsets  should  be  taken  off  the  bulbs,  and  they  should  be 
deposited  in  drawers.  In  propagating  the  tulip  from  seeds 
they  should  be  sown  in  deep  Doxes,  filled  with  good  gar- 
den-mould mixed  with  sand.  The  young  plants  will  not 
require  water,  and  they  may  be  expected  to  blossom  by 
the  fourth  or  fifth  year,  or  at  latest  the  seventh. 

(Loudon,  Cydoptffdia  of  Plants  ;  Cyclop€sdia  of  Garden- 
ing ;  Miller's  Dictionary  of  Gardening ;  Diction,  des 
Sciences  Naturelles ;  Beckmann's  History  of  Inventions ; 
Paxton's  Botanical  Dictionary  ;  Redouts,  Liliac^es  ;  Hogg, 
Supp,  to  Practical  Treatise,  fee.) 

TuLIPA'RIA.      [SERTULARIDiE  ;   POLYPIARIA.] 

TULIPOMA'NIA.     [Tulipa.] 

TULL,  JETHRO,  a  gentleman  of  moderate  fortune,  who 
lived  in  the  beginning  of  the  last  century,  and  zealously 
devoted  a  great  part  of  his  life  to  the  improvement  of 
agriculture.  He  possessed  a  small  estate  near  Hungerford, 
on  the  borders  of  Oxfordshire  and  Berkshire>  and  has  gene- 
rally been  considered  as  the  father  of  the  drill  and  horse- 
hoemg  husbandry.  Having  observed  the  good  effects  of 
the  cultivation  of  many  plants  in  regular  rows,  and  of  fre- 

Suently  stirring  the  intervals  between  them,  as  has  been 
one  from  time  immemorial  by  gardeners,  he  attempted  to 
introduce  this  system  into  the  field,  and  invented  many  in- 
genious implements  for  diminishing  the  labour  of  hand- 
arilling  and  hoeing.  The  success  which  attended  his  first 
experiments,  on  a  good  deep  loam,  confirmed  his  expecta- 
tions, and  led  him  to  a  theory,  which  was  the  cause  of  his 
own  ultimate  ruin,  and  threw  discredit  on  the  whole  sys- 
tem, which  in  other  respects  was  founded  on  sound  pnn- 
ciples.  Observing  that,  by  means  of  assiduous  cultivation 
and  stirring  of  the  soil  around  the  roots  of  growing  plants, 
he  produced  a  greater  luxuriance  of  growth  than  by  the 
common  methods,  without  any  addition  of  manure  for  se- 
veral years,  he  concluded  rashly  that  the  earths  very  finely 
divided,  together  with  moisture,  constituted  the  whole  of 
the  food  of  plants,  and  that,  consequently,  stirring  and 
pulverizing  tne  soil  was  a  complete  substitute  for  ma- 
nuring. Having  fully  established  this  erroneous  principle 
in  his  own  mind,  he  exerted  all  his  ingenuity  to  effect  the 
most  complete  pulverization  of  the  soil.  In  the  first  place 
all  the  seeds  were  to  be  sown  in  rows  at  such  a  distance 
that  a  plough  or  other  stirring-instrument  drawn  by  a 
horse  might  conveqjently  be  used  in  the  intervals.  From 
this  circumstance  his  system  was  called  the  horse-hoeing 
husbandry.  The  immense  advantage  which  would  arise 
fron  the  cultivation  of  waste  lands  in  distant  parts  of  the 
kingdom,  if  the  increased  labour  of  men  and  norses  were 
a  perfect  substitute  for  manure,  where  it  could  not  well  be 
procured,  made  many  clever  men  look  upon  TulPs  system 
as  a  most  wonderful  discovery:  and  the  first  trials  ap- 
peared to  be  so  successful,  that  the  new  hitsbandrv,  as  it 
was  called,  was  stronglyrecommended  for  general  adoption. 
The  great  reluctance  with  which  any  new  system  is 


adopted  by  the  mass  of  practical   farmers  prevent  ri 
ijew  husbandry  from  becoming  universal ;  and  only  • 
men  of  a  theoretical  turn    fully   adopted   the  not:-. 
Jethro  TulL    All  those  who  persevered  in  the  prar?  ^ 
it,  neglecting  to  recruit  their  lands  by  a  judicious  ?i  . 
of  manure,  found  to  their  cost   that,    however  good  i- 
they  might  have  for  a  time,  by   continually  ?tirri-x . 
pulverizing  the  soil,  it  became  totally  -exhausted  &t  \^ 
as  to  produce  a  barrenness,  which  required  a  long  r 
of  expensive  manuring  to  remove,  and  was  the  cs  r 
serious  ultimate  loss.    Tull   himself,  who  adhered  '• 
principles  to  the  last,  like  most    original  myentoi . 
expended   large  sums  in  experiments,    and  in  thr 
struction  of  a  variety  of  new    and   ingenious  impler 
became  so  embarrassed  that  he   lost  all  his  prop^itr. 
it  is  said,  died  in  prison,  where  he   had  been  put  bj; 
merciless  creditor.     {British  Wttsbandry^  '  Farmers  S. 
of  the  Library  of  Useful  Knowledg'e,'  published  bj  M-  - 
ciety  for  tne  Diffusion  of  Usefnl  Knowledge.) 

The  unhappy  fate  of  the  author  of  the  system,  ri: 
loss  sustained  by  its  principal  abettors,   threw  such  : 
credit  upon  it,  that  for  a  long  time   not  even  the  i 
useful  part  of  it  was  retained.     Had  Tull  introducr. 
row  culture,  as  it  is  practised  in  Lombardy,  from^W. 
borrowed  some  of  his  principal  operations,  and  joiik. 
dicious  manuring  with  his  horse-hoeing,  he  wou!u  ; 
had  the  merit  of  originating,   in   England,  at  te*. 
^eatly  improved  system  of  drill-husbandry  which 
since  been  generally  adopted  wherever  it  can  be  eo: 
niently  executed;    and  the  sowing    oi  seeds  brxwi-:- 
wouldhave  long  since  been  confined  to  artificial  g:^- 
which,  being  intended  for  pasture,  cannot  grow  too  ch 
together.  The  cleaning  of  the  soil  from  weeds,  and  tfe  ^ 
posure  of  a  great  part  of  the  surface  to  the  influence  r- ' 
atmosphere,  would  have  entirely  superseded  faliows.  r- 
proper  application  of  manure  would  liave  kept  up  thf : 
tility. 

Tull  published  a  treatise  on  his  new  mode  of  culth:'j 
in  1731,  in  which  his  principles  were  explained  and  : 
culations  made,  founded  on  his  early  experiments  o:  t 
immense  profit  which  would  accrue  in  the  course  of  }^- 
by  adopting  his  practice.  Change  of  crop  would  Is  * 
longer  necessary ;  rotations  useless ;  the  most  profi'^ 
crops  could  be  raised  year  after  year  without  dimincL::: 
and  the  soil  be  kept  in  a  state  of  perpetual  fertility.  ^- 
were  the  visions  of  a  man  of  considei*able  abilities,  leai ' 
error  by  his  own  sanguine  imagination.  Had  the  fcoi. 
Tuirs  farm  been  of  a  poor  gravelly  or  sandy  nature.  • 
would  soon  have  discovered  his  error  by  a  few  experimen''^ 
but  working  on  a  good  deep  loam,  and  continually  tar- 
ing it  stirred  and  pulverizeS,  it  required  a  much  mp[ 
time  to  exhaust  it ;  but  at  last  it  was  completely  exbsu^^'^ 
and  the  owner  was  ruined. 

The  fate  of  Tull  and  his  system  maybe  awamics^o 
those  who  are  fond  of  building'  ingenious  theories  on  a  fr"^ 
imperfect  experiments,  and  a  caution  to  wait  till  the  m' 
are  fully  established  before  they  draw  practical  conclusiD» 
from  them. 

Jethro  Tull  firet  published,  in  1731,  detached  essap  t^ 
his  new  mode  of  cultivation,  which  were  afterwanJs,  i>^ 
1751,  collected  into  one  volume,  with  copious  notes  p) 
himself.  .     , 

In  1822  the  late  Mr.  Cobbett  edited  a  new  editmo- 
Tuirs  works,  with  an  introduction  by  liimself,  ^l^^^r,?* *• 
everything  wi-itten  by  that  perspicuous  writer,  is  i"" " 
useful  remarks.  Cobbett  fully  appreciated  the  value  oftn^ 
practical  part  of  Tull's  system,  and  strongly  recommenaea 
it  in  his  *  Cottage  Economy.'  He  showed  there,  by  refejenw 
to  actual  experiments  in  a  garden,  how.  greatly  the  sm 


every  plant  to  admit  of  this  stirring,     xu^i  ..—  -      . 
roots  with  great  success  according  to  his  system ;  »"^  , 
long  as  the  organic  matter  in  the  soil  was  not  exna^^f^' 
the  success  fully  proved  the  correctness  of  his  P?f^^ ' 
The  greatest  obstacle  which  Tull  had  to  contend  >vitn^»J 
the  obstinacy  of  his  labourers,  who  thought  him  quite  ijj 
when  he  ordered  them  to  sow  only  two  rows  ten  inen 
apart  on  a  stitch  of  land  four  feet  six  inches  wide,  leajj!"j 
forty-four  inches  between  each  double  row  for  t^^^/f  juj 
of  the  plough.    He  was  forced  to  put  his  Jiandto^^ 
plough  himself;  and  in  this  as  well  as  in  his  other  tnais 
was  greatly  assisted  by  the  encouragement  and  actu*  ^  r 
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of  Lord  Dude  of  Moreton,  whose  descendant,  the  earl  of 
Ducie,  is  now  one  of  the  most  zealous  and  active  patrons 
of  all  improvements  in  agriculture,  having  established 
a  model  farm  at  Whitfield,  Gloucestershire,  and  in* 
vented  several  useful  implements  of  tillage.  Whatever 
may  have  been  the  errors  of  TuU  in  hastily  adopting  an 
erroneous  thec^,  he  has  many  excuses  in  the  received 
opinions  of  his  time.  Van  Helmont's  experiment  of  the 
"willow  prepared  the  minds  of  scientific  men  for  the  theory 
that  water  alone  was  sufficient  for  all  the  purposes  of  ve- 
getation ;  and  Tull  seems  to  have  supposed  some  pcibufum 
in  the  ultimate  pailicles  of  earth,  which  with  water  fur- 
nishes ail  that  the  soil  requires  to  produce  active  vegeta- 
tion ;  and  when  we  consider  that  by  the  most  recent  ex- 
geriments  it  has  been  fully  proved  that  four  gases— oxygen, 
ydrogen,  earbonic  acid,  and  azote  or  ni&ogen^with  a 
very  small  proportion  of  earth,  form  the  whole  elements  of 
vegetable  and  animal  substances,  it  is  not  so  great  an  error 
to  suppose  that  air,  water,  and  earth,  which  contain  all 
these  elements,  may  be  sufficient  for  vegetable  or  animal 
increase.    This  was  the  whole  error  of  TulL 

TULLAMORE,  or  TULLAMOORE,  a  town  in  the 
barony  of  Ballycowan,  in  King's  County,  in  the  province  of 
Leinster  in  Ireland,  63  miles  west  by  south  of  Dublin,  in 
53**  15'  N.  lat.  and  7*  28**  W.  long. 

No  historical  interest  attaches  to  this  place,  which,  be- 
fore 1790,  when  it  was  nearly  destroyed  by  fire,  was  an  in- 
significant village.  Having  Deen  rebuilt  by  the  proprietor, 
the  earl  of  Chaneville,  after  the  conflagration,  in  a  superior 
manner,  and  being  in  the  centre  of  a  fertile  district,  it  rose 
in  importance ;  and  the  circumstance  that  the  Grand  Canal 
for  some  time  had  its  termination  here,  before  it  was  carried 
on  to  the  Shannon,  promoted  the  growing  prosperity  of  the 
place.  Tullamore  contained,  in  1831,  1052  houses,  inha- 
bited by  1314  families,  45  houses  uninhabited,  and  14 
houses  building :  the  population  was  6342.  There  are  a 
neat  market-house,  a  handsome  county  court-house,  and  a 
county  gaol  on  the  radiating  principle ;  a  small  barrack  for 
the  military,  and  a  police-station.  There  is  a  bridge  over 
the  little  river  Clodagh,  which  passes  through  the  town 
and  flows  into  the  Brosna,  a  feeder  of  the  Shannon ;  and 
there  are  several  stores  on  the  Grand  Canal,  which  passes 
the  town  on  the  north  side,  and  opens  a  communication 
with  Dublin  on  the  east,  and  with  Limerick  and  other 
places  on  the  Shannon  on  the  west.  The  town  is  in  the 
parish  of  Kilbride  (the  whole  population  of  which,  in  1831, 
was  9673) :  the  parish  church,  in  which  divine  service  is 
performed  on  Sunday  and  Wednesday  morning,  is  at  some 
distance  from  the  town ;  but  divine  service  is  performed  on 
Sunday  and  Friday  evening  in  the  market-house.  There 
is  a  Roman  Catholic  chapel  in  Tullamore ;  and  there  are 
in  the  parish  meeting-houses  for  Quakers  and  Weslcyan 
and  Pnmitive  Methodists.  The  earl  of  Charleville  has  a 
capacious  mansion,  and  an  extensive  and  beautiful  de- 
mesne adjacent  to  the  town. 

The  market  is  held  on  Tuesday  and  Saturday :  it  is  the 
greatest  market  in  the  county 'for  grain:  the  average 
yearly  sale  for  the  ten  years  from  1826  to  1835  was  estimated 
at  45,000  barrels  of  wheat,  of  20  stones  to  the  barrel ;  35,000 
barrels  of  oats,  of  14  stones  to  the  barrel;  and  20,000 
barrels  of  barley,  of  16  stones  to  the  barrel.  TTiere  are  five 
yearly  fairs.  Brick-making,  distilling,  and  brewing  are 
carried  on. 

The  assizes  for  the  county  are  held  here,  having  been 
transferred  from  Philipstown  by  an  act  of  2  &  3  Wm.  IV., 
c.  60.  Quarter-sessions  for  the  division  are  also  held  here. 
Tullamore  is  th»  residence  of  the  sub-inspector  of  the 
county  constabulary.  The  county  infirmary  is  in  the 
town. 

The  benefice  of  Kilbride  is  a  rectory,  the  gross  yearly 
income  of  which  is  148/.  Os,  8rf.,  the  net  yearly  income 
117/.  6s,  11^.,  with  a  glebe-house.  The  parish  is  in  the 
diocese  of  Meath,  and  in  the  ecclesiastical  province  of 
Armagh. 

There  were  in  Kilbride  parish,  according  to  the  Secoiftl 
Report  of  the  Commissioners  of  Public  Instruction  (Pari. 
Papers  for  1835,  vol.  xxxiv.),  twenty  day-schools  of  all 
kinds,  with  1406  children  (737  boys  and  669  girls)  on  the 
books,  and  with  an  average  daily  attendajice  of  from  900 
to  950.  Of  these  schools,  two,  witli  an  average  attendance 
of  28U  boys  and  200  girls,  were  in  connection  with  the 
National  Board,  and  were  partly  supported  by  local  sub- 
scription ;  one,  with  60  children  in  attendance,  above  two- 
P.  C,  No.  1595. 


thirds  of  them  boys,  was  in  connection  with  tW  London 
Baptist  Hibernian  Society ;  one,  with  35  boys,  was  chiefly 
supported  by  Lady  Charleville ;  and  another,  with  40  girls, 
was  partly  supported  by  a  committee  of  ladies :  the  rest 
were  private  schools,  some  of  them  boarding-schools^ 
affording  instruction  of  superior  kind. 

(Lewis's  Topographical  Dictionary;  Parliamentary 
Papers;  Dublin  Almanack,') 

TULLE,  a  town  in  France,  capital  of  the  department  of 
Correze,  248  miles  in  a  direct  line  south  by  west  of  Paris, 
or  292  miles  by  the  road  through  Orleans,  Chdteauroux, 
Limoges,  and  Uzerche ;  in  45**  16'  N.  lat.  and  1^  46' 
E.  long. 

Tulle  appears  to  have  risen  in  the  seventh  century  oA 
the  decay  of  a  more  antient  town,  the  importance  of  which 
is  testified  by  the  remains  of  an  amphitheatre,  and  by  the 
marble  busts,  urns,  vases,  and  other  antiquities  which  have 
been  discovered.  Baluze  considered  this  antient  town  to 
be  the  Ratiatum,  or  Ratiastum  (Tartorov,  or  'Fariaerov)  of 
Ptolemy,  which  D*Anville  fixes  in  the  district  of  Rets  near 
the  mouth  of  the  Loire.  The  town  of  Tulle  grew  up  under 
the  protection  of  a  Benedictine  abbey  which  was  early  esta- 
blished here.  It  is  built  on  the  right  bank  of  the  Con-eze, 
a  stream  belonging  to  the  system  •f  the  Garonne,  partly  at 
the  foot,  partly  on  the  slope  of  a  hill,  so  steep  tliat  many 
of  the  houses  are  built  against  the  sides  of  the  hill.  It  is 
a  dirty  town,  and  the  steepness  of  the  streets  presents  a 
great  impediment  to  its  traffic.  The  principal  buildings 
are  the  cathedral,  formerly  the  Conventual  church  of  the 
Benedictine  abbey ;  the  prefect's  residence,  the  palais  de 
justice  or  court-house,  the  prison,  and  the  theatre.  There 
are  a  pleasant  public  walk  and  good  baths.  The  popula- 
tion of  the  commune  of  Tulle  was,  in  1826,  8479;  in  1831, 
8689  (of  whom  6501  were  in  the  town  itself) ;  and  in  183G, 
9700.  There  is  a  government  manufactory  of  fire-arms 
established  at  Tulle,  the  iron  for  which  is  procured  from 
Le  Grenerie  in  the  department  of  Dordogne,  the  steel  from 
St.  Etienne  in  the  department  of  Loire,  the  coal  from 
Laplau  in  the  department  of  Correze,  and  the  walnut- 
tree  wood  for  the  stocks  from  the  departments  of  Lot  and 
Correze.  Paper,  playing-cards,  hats,  common  woollens, 
leather,  nails,  walnut-oil,  and  liqueurs  are  made ;  and  con- 
siderable trade  is  carried  on  in  these  and  other  articles. 
There  are  twelve  fairs,  one  of  which  is  a  large  horae-fair, 
and  continues  three  days. 

Tulle  has  a  public  library  of  2000  volumes,  a  seminar/ 
for  the  priesthood  and  a  high  school,  to  which  last  is 
attached  a  collection  of  philosophical  apparatus.  Courses 
of  instruction  are  given  in  practical  geometry  and  me- 
chanics. •  There  is  an  hospital,  one  department  of  which  is 
for  the  insane.  Tulle  was  the  native  place  of  Etienne 
Baluze,  the  historian  and  antiquaiY. 

The  bishopric  of  Tulle  was  established  in  the  fourteenth 
century:  the  diocese  comprehends  the  department  of 
Corrdze,  and  the  bishop  is  a  suffragan  of  the  archbishop  of 
Bourges. 

The  arrondissement  of  Tulle  comprehended,  in  1833,  one 
hundred  and  eighteen  communes,  and  had,  in  1831,  a 
population  of  126,532:  it  is  subdivided  into  twelve  cantons, 
or  districts,  each  under  a  justice  of  the  peace. 

(Malte-Brun,  Giographie  Universille;  Dictionnaire 
Geographique  Universel,) 

TULLUS  HOSTl'LIUS,  the  third  king  of  Rome,  reigned 
from  B.C.  673  to  641.  He  is  called  a  grandson  of  Hostua 
Hostilius,  who  fell  in  a  battle  against  the  Latins  in  the 
reign  Of  Romulus.  His  reign  is  described  as  the  very 
reverse  of  that  of  hb  predecessor,  the  pious  and  peaceable 
Numa,  and  he  himself  as  even  more  warlike  than  Romulus. 
After  the  death  of  Numa,  the  government  was  for  a  short 
time  in  the  hands  of  interreges,  until  Tullus  Hostilius  waa 
elected  in  the  comitia  of  the  Populus,  and  his  election 
confirmed  liy  the  Senate.  The  most  memorable  event  of 
his  reign  is  the  war  with  Alba,  which  is  celebrated  in 
antient  story  on  account  of  the  single  combat  between  the 
Horatii  and  Curiatii,  and  which  was  followed  by  the 
destruction  of  Alba,  and  the  establishment  of  the  Roman 
plebs.  The  whole  detul  of  the  war  cannot  be  regarded  as 
historical,  and  has  all  the  appearance  of  a  i>oetical  tradition. 
It  is  said  to  have  arisen  from  predatory  incursions  which 
the  Albans  made  into  the  territory  of  Rome,  and  the 
Romans  into  that  of  Alba.  That  there  had  existed  a 
friendly  relation  between  the  two  towns  before  is  implied 
in  the  stittement   that   the   Horatii  and  Curiatii  wer» 
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related ;  and  •▼•n  now  war  migfat  have  been  avoided,  if  it 
had  not  been  for  the  eunning  and  the  warlike  character  of 
Tullui,  who  forced  the  Albans  to  it.  The  Albans  en- 
oainped  four  miles  from  Rome,  and  the  trench  which  their 
king  (dictator)  Cluilins  is  said  to  have  formed  was  the  be- 
ginning of  the  Fossa  Cluilia.  He  died  during  this  invaaion, 
and  was  suoceeded  I7  the  dictator  Mettus  Fuffetius.  The 
hostile  armies  had  been  airaved  against  one  another  for  a 
long  time,  when  at  last  the  Ajban  £ctator  proposed  that  the 
war  should  be  decided  by  a  single  combat.  The  fight  of 
the  Horatii  and  Curiatii  accordingly  brought  the  war  to  a 
close,  and  Alba  recognised  the  supremacy  of  Rome,  and 
pronused  to  furnish  its  contingent  to  the  Roman  armies. 
Tlie  formulas  of  the  Fetial  law,  and  the  trial  of  one  of  the 
Horatii  for  having  slain  his  sister,  contain  some  genuine 
and  important  documents  of  the  olden  time  of  Rome. 
Clivy,  i.  24-26.)  In  the  war  of  Tullus  Hoatilius  against 
Fidenre,  which  was  supported  by  Veil,  Mettus  Fuffetius, 
according  to  the  treaty  between  the  two  states,  joined 
the  Roman  army  with  his  troops,  but  with  the  design  of 
abandoning  his  ally,  and  going  over  to  the  enemy  at  the 
critical  moment.  Tulhis  Mostilius  discovered  the  treachery, 
and  after  the  Fidenates  and  Veientines  were  vanquished, 
he  punished  the  treacherous  dictator,  by  having  him  torn  in 
pieces  by  two  chariots  to  which  he  was  fastened,  and  at 
the  same  time  he  sent  out  his  legions  with  orders  to 
destroy  the  town  of  Allxm  which,  with  the  exception  of  its 
temples,  waa  accordingly  razed  to  the  ground.  Tlie 
inhabitants  of  Alba  were  transferred  to  Rome,  where  the 
Cselian  hill  was  assigned  to  them  as  their  habitation. 
Several  of  the  noble  Alban  families  were  incorporated 
witli  the  Roman  patricians,  and  the  number  of  Roman 
eouites  was  hkewise  doubled,  while  the  great  mass  of  the 
Alban  population  were  treated  as  an  inferior  race,  and 
formed  the  Roman  plebs.  [Romb.^  When  Tullus  Hos- 
tilius  had  thus  strengthened  his  kmjB;dom,  a  war  arose 
between  the  Romans  andtheSabines,  m  which  theSabines 
were  defeated  near  the  Silva  Malitiosa.  But  after  these 
sttccessflil  undertakings  the  gods  afflicted  Rome  with  a 
pestilence,  which  was  preceded  by  several  awful  prodigies. 
The  king  however  continued  his  warlike  pursuits,  until  at 
last  he  was  seized  with  the  disease.  In  order  to  propitiate 
the  gods,  he  consulted  the  Commentarii  of  Numa,  which 
contained  rules  about  the  manner  in  which  the  wrath  of 
the  gods  was  to  be  appeased.  He  found  the  formula  with 
whioti  Numa  had  performed  his  solemn  sacrifices  to 
Jupiter  Elicius.  Tullus  Hostilius  attempted  to  do  the 
same,  and  to  call  down  the  god,  but  he  committed  a 
mistake  in  his  use  of  the  sacred  formula,  and  the  god  in 
his  anjg^er  destroyed  the  king  and  his  whole  house  by 
Jifl^tnmg. 

This  is  the  stoiy  of  Tullus  Hostilius  as  related  by  Livy 
(i.  22-d2),  which  bears  much  more  traces  of  a  genuine 
tradition  than  the  detailed  and  interpolated  account  in 
Dionysius  (iii.  1,  &e*).  Respecting  explanations  of  the  stoiy, 
see  Niebuhr,  Hist,  of  Rome,  i.  246,  &c. ;  Maiden,  Hisi, 
qfRome^  p.  IfiT*  &c. 

TUMBREL,  or  TUMBRIL,  a  machine  formerly  used  for 
the  punishment  of  scolding  women,  consisting  of  a  stool  or 
chair  attached  to  the  end  of  a  long  pole,  mounted  in  such 
a  manner  that  the  chair,  with  the  offender  placed  in  it, 
might  be  swung  over  a  pond,  and  immersed  as  often  as 
might  be  necessary.  Several  notices  of  the  use  of  this 
apparatus,  which  was  also  called  a  trebuchet,  a  cucking^ 
ttooly  or  a  ducking-^iool,  are  given  in  Brand's  *  Popular 
Antiquities,'  art. « Cucking-stool.*  It  appears  to  h«ve  oeen 
used  as  early  as  the  sera  of  the  Saxon  government  in  Eng- 
land, and  to  have  been  a  common  punishment  in  some 
places  at  least  as  late  as  the  time  of  Gay,  who  mentions  it 
m  his  *  Pastorals.'  The  tumbrel  was  also  used  as  a  punish- 
ment for  brewers  and  bakers  who  transgressed  the  laws 
relating  to  them.  Fabian  (quoted  in  Strult's  '  Horda 
Angel-cynnan,'  vol.  ii.,  p.  9)  says  that^  in  the  42nd  year  of 
Henry  III.,  bakeis  were,  for  *  lack  of  size,'  punished  by  the 
tombenll,  whereas  before  that  time  they  used  to  be 
punished  by  the  pillory ;  and  he  adds,  that  the  tomberell 
was  *  a  kind  of  pillory^)  made  foure-square,  that  turned 
round  about'  The  name  tumbiii  is  also  applied  to  the 
oovered  earts  used  to  canry  tools,  &c.  in  a  tram  of  artillery. 

TUMENj  TJUMEN,  or  JEPANTSCHA,  the  chief 
town  of  a  district  of  the  same  name  in  the  government  of 
Tobolsk  in  Asiatic  Russia,  is  remarkable  as  oeing  the  first 
town  founded  by  the  Rusuans  in  Siberia.    It  wa»  built  in 


1566, on  the  site  of  aTartar  town, of  which  some  traces  still 
remain.  It  is  situated  in  57''  W  N.  lat.  and  65^  35'  £.  long., 
on  the  right  or  south  bank  of  the  river  Tura  (which 
is  much  hiffher  than  the  \e£t  bank),  at  its  confluence  with 
the  Tumenka,  The  town  is  of  considerable  extent,  chiefly 
consisting  of  wooden  houses,  above  which  some  stone 
buildines  rise,  as  well  as  the  steeples  of  several  churches, 
of  whicn  there  are  ten,  besides  a  mosque  and  two  convents. 
The  environs  consist  of  corn-fields  and  meadows.  Hie 
number  of  inhabitants  is  above  8000,  of  whom  600  are 
Tartars.  The  banks  of  the  Tura  are  interesting  on  account 
of  the  quantity  of  elephants'  teeth  which  are  there  found, 
not  only  at  Tumen,  but  farther  up  the  river,  and  which  are 
in  such  a  good  state  of  preservation,  that  combs  and  other 
articles  are  made  from  them.  Ennan  says  that  on  the 
banks  of  the  Suwarysch,  a  small  river,  not  only  teeth,  but 
other  bones  of  elephants  are  found,  and  also  those  of 
buffaloes. 

(Cannabich,  Lehrbuch  ;  Stein,  Lexicon ;  Stein,  Handbuch, 
bv  Hbrschelnuum ;  A.  von  Humboldt,  G.  Ehrenbei^,  and 
Gr.  Rose,  Reise  nach  dem  UrcU  und  den  Altai ;  Ennan, 
Rei$e  durch  Nord  AneUy  &c.) 

TUMOUR.  It  is  not  possible  to  define  exactly  the 
diseases  which  are  commonly  classed  under  the  name  of 
Tumours,  and  any  definition  in  which  the  character  of 
swelling  (which  is  the  true  meaning  of  tumour)  is  included 
is  unnatural :  for  there  are  several  diseases  which  agree  in 
the  most  important  respects  with  some  of  thooe  called 
tumours,  but  axe  not  attended  by  any  obvious  enlarge- 
ment or  swelling  of  the  part  in  which  they  are  situated ; 
and  the  same  cusease  exists  in  some  cases  with,  and  in 
others  without,  swelling.  The  greater  part  of  the  diseases 
which  have  been  classed  as  tumours  are  examples  of  a 
large  class  of  what  may  be  called  morbid  or  parasitic 
growths ;  diseased  structures,  which  are  not  mere  altera- 
tions of  previously  existing  parts,  but  new  organisms  or 
living  suostances  which  have  grown  within  the  tissues  of 
the  body  by  powers  of  development  peculiar  to  themselves, 
and  which  depend  upon  the  surrounding  parts  only  for  their 
supply  of  blood  or  other  nutritive  fluid.  In  this  class  are 
included  all  those  diseases  described  as  sohd  or  sarcomat- 
ous tumours,  and  those  which  are  closely  related  to  some 
kinds  of  tumours,  but  are  not  accompanied  by  swelling, 
such  as  tubercle,  certain  forms  of  diffused  cancerous 
growths,  and  some  others. 

The  diseases  called  Encvsted  Tumours  are  entirely 
different  from  all  others  of  the  class  in  their  pathological 
characters,  and  will  be  considered  in  a  separate  article. 
[Wbn.]  The  chief  cancerous  growths  have  been  already 
treated  of  under  their  appropriate  heading  [Cancbs  ; 
Mblanosis]  ;  and  tuberculous  growths  under  the  name  of 
the  disease  which  is  consequent  on  their  development. 

EiTBisis.]    The  present  article  will  be  chiefly  devoted  to 
history  of  those  morbid  growths  which  are  commonly 
described  as  innocent  tumours. 

All  morbid parasiticgrowths  maybe  divided  into  tnaltg- 
nant  and  innocent.  Ine  practical  distinction  between  the 
two  classes,  from  which  they  derive  their  names,  is  that  an 
innocent  growth  or  tumour  is  not  likely  to  recur  after 
being  removed  by  operation,  but  a  malignant  growth  is 
likely  to  recur  in  the  same  or  some  other  part.  These  two 
names  may  safelv  be  retaimed  to  mark  the  two  chief  divi- 
sions of  morbia  growths ;  for  although  the  test  of  the 
result  of  a  surgical  operation  camiot  be  apphed  to  those 
which  from  their  locality  do  not  admit  of  extirpation,  yet 
the  names  indicate  important  characteristics  in  the  pro> 
gresa  of  the  two  kinds  pf  growth,  wherever  ideated.  Inde- 
pendently of  the  practical  distinction,  the  most  essential 
characters  of  malignant  growths  are :  1st.  That  they  may 
occur  in  ahnost  any  part  of  the  body,  although  some  paild 
are  more  liable  tnan  others,  and  each  kind  of  growth 
seems  to  find  its  most  appropriate  seat  in  a  certain  or^n, 
as  cancer  in  the  breast,  tubercle  in  the  lungs,  melanosis  in 
the  liver,  Sec.  2.  That  they  have  a  tendency  to  infect  the 
H^jacent  parts,  and  to  propagate  themselves  from  one  part 
to  another,  probably  by  ^emis  carried  from  the  primaiy 
disease  into  the  blood,  with  which  they  circulate  till  they 
meet  with  an  organ  in  a  fit  state  to  supply  them  with  the 
means  of  increase.  3.  That  they  tend,  Uirough  an  inter- 
mediate process  of  softening  (which  appears  to  be  conse* 
quent  on  the  death  of  their  constituent  particles),  towards 
ulceration ;  that  this  ulceration  is  of  a  kind  which  is  at 
{vesent  incurable ;  and  that  in  its  progress  it  involvea 
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almost  without  distinction  of  tissue  all  the  adjacent  natural 
stractures  of  the  body,  the  particles  of  which,  by  their 
contact  or  combination  with  those  of  the  malignant 
growth,  seem  first  to  assume  a  nature  similar  to  their 
natui'e,  and  then  to  perish  with  them.  4.  That  in  general 
the  minute  structures  of  which  they  are  compoMd  are 
dissimilar  to  those  of  the  natural  organs  of  tne  body ; 
and  that  their  development  does  not  proceed  to  the  for- 
mation of  any  structure  similar  to  the  ftilly  developed 
tissues. 

The  distinctive  characters  of  innocent  growths  are  chiefly 
negative.  Certiun  of  them  may  present  one,  but  they 
rarely  present  more  than  one,  and  never  all,  of  the  cha- 
racters just  described.  Thus  :  1.  The  number  of  tissues  in 
which  mnocent  growths  occur  is  comparatively  few:  in 
many  parts  in  wMch  malignant  growths  are  common  they 
are  never  seen ;  and  when,  as  sometimes  happens,  many 
innocent  tumours  exist  in  the  same  body,  they  are  (at  least 
a?  a  general  rule)  all  found  in  the  same  tissue,  or  in  or 
near  the  same  organ.  Thus,  many  fatty  tumours  may  grow 
at  the  same  time,  but  they  all  he  in  the  tissue  of  the  na- 
tural fat :  many  fibrous  tumours  may  occur  together,  but 
all  are  in  or  near  the  uterus.  On  the  contrary,  when  many 
cancerous  growths  co-exist,  they  are  commonly  found  iu 
many  different  organs  and  tissues.  2.  The  tissues  adjacent 
to  innocent  growths  are  not  fVirther  altered  than  in  con- 
sequence of  the  pressure  and  the  inflammation  which  the 
groMh  excites ;  neither  is  there  any  evidence  that  such 
growths  propagate  themselves  from  one  part  to  another. 
3.  Innocent  growths  have  no  natural  tendency  to  ulcerate 
or  slough ;  those  changes  happen  to  them  only  in  the  same 
manner  and  under  the  same  curcumstances  as  to  the  natural 
tissues  of  the  body.  Moreover,  in  ulcerating  or  sloughing 
they  have  no  more  tendency  than  the  natmral  tissues  iu 
similar  conditions  have  to  involve  the  adjacent  parts  in 
their  destruction.  4.  The  tissue  of  an  innocent  growth  is 
in  general  similar  to  that  of  some  natural  aiui  fully-de- 
veloped tissue  of  the  body.- 

The  class  of  innocent  growths  includes  most  of  those 
to  which  the  name  x>f  Sa»;oma  is  now  commonly  given. 
Their  appearances  are  so  various,  that  the  most  practised 
morbid  anatomists  frequently  meet  with  examples  which 
they  cannot  certainly  refer  to  any  described  variety :  yet 
there  are  some  well-characterised  forms,  within  tne  de- 
pcriptions  of  which  may  be  included  a  great  majority  of 
those  which  occur  in  the  human  body ; — and  these  we  uiall 
describe  under  the  names  of  the  Fatty  Tumour,  or  Growth ; 
the  Cellular ;  the  Fibrous,  or  Tendinous ;  the  Cartilagi- 
ginous ;  the  Osseous ;  the  Fibro-cartilagtnouB. 

The  Fatty  or  Adipose  Tumour,  to  which  the  name  of 
Lipoma  is  often  given,  is  the  most  common  of  all  the  tu- 
mours occurring  in  tne  human  body,  and,  happily,  the 
most  innocent,  and  the  most  usually  capable  of  remedy 
by  extirpation.  Its  general  seat  is  in  tne  sabcutaneous 
cellular  adipose  tissue ;  but  in  rare  cases  it  is  situated  more 
deeply,  and  then  has  a  more  compact  stnieture  and  more 
intimate  connection  with  the  surrounding  parts.  It  U8a«- 
ally  occurs  singly ;  but  sometimes  twenty  or  more  of  va- 
rious small  sizes  are  seen  in  the  same  person.  Its  elemen- 
tary tissue  is  exactly  Kke  that  of  the  fot  in  which  it  lies, 
but  from  which  it  is  separated  by  a  layer  of  compact  cel- 
lular tissue,  and  is  generally  distinguished  by  the  smallneis 
and  distinctness  of  the  lobes  composing  it.  Its  blood-ves- 
sels are  few  and  of  small  size,  and  usually  enter  it  at  its 
base,  where  it  is  more  closely  than  elsewhere  cooneeted 
with  the  adjacent  tissues.  It  is  inaensible,  and  commonly 
^rows  very  slowly,  without  producing  pain»  or  any  other 
mconvenience  than  is  due  to  its  weight  or  its  pressure  on 
adjacent  parts.  When  left  to  itself,  the  adipose  tumour 
may  grow  to  an  enormous  sise.  Mr.  Copeland  removed 
one  weighing  22  lbs. ;  Sir  Astley  Cooper,  one  of  37  lbs. 
10  ozB. ;  and  M.  Dagom  of  Mortaix,  one  which  weighed 
46  French  pounds.  The  size  of  the  woond  necessarily 
made  in  the  removal  of  tumoors  of  such  magnitude  ren- 
ders the  operation  somewhat  dangerous ;  but,  except  for 
this  circumstance,  the  extbpation  of  &tty  Uimours  may 
usually  be  undeitaken  with  mil  confidence  of  soccen.  If 
not  removed,  they  are  apt,  through  the  distension  and  thin- 
ning of  the  skin  over  them»  to  give  rise  to  ulceration  and 
other  more  pdnfiil  afPections. 

The  Cellular  ISimour,  which  derives  its  name  ftom  the 
similarity  of  its  tissue  to  that  of  the  common  ceQular  tiuMue 
of  the  body,  is  a  very  Tare  disease.    It  is  oomywcd  of  a 


compact  substance^  infiltrated  by  a  serous  or  half-gela- 
tinous fluid,  and  may  attain  a  great  size.  Mr.  Lawrence, 
in  his  •  Lectures  on  Surgery,'  has  described  the  best  ex- 
ample yet  known  of  it :  perhaps  also  the  disease  which 
Mr.  Abemethy,  in  his  *  Classification  of  TVimours,'  named 
Common  or  Vascular  Sarcoma,  was  of  this  kind.  But,  al- 
together, very  little  is  known  of  this  form  of  tumour :  the 
great  enlargements  of  the  skin  of  the  scrotum,  supposed 
by  some  to  be  of  the  same  nature,  are  widely  din^rent 
from  it. 

The  Fibrous  or  Tendinous  Tumour  (the  fleshy  tubercle 
of  Dr.  Baillie)  is  a  very  freauent  and  well-marked  growth. 
Its  ordinary,  periiaps  its  only,  seat  is  in  the  walls  or  in  the 
neighbourhood  of  the  uterus.  Its  natural  form  is  almost 
exactly  globular,  but  when  it  hangs  in  a  dependent  posi- 
tion it  frenerally  becomes  pyriform.  Its  tissue  has  the 
same  microscopic  character  as  that  of  the  natural  fibrous 
and  tendinous  tissues,  and  is  equally  little  vascular.  Its 
section  presents  a  very  compact  and  firm  semi-transparent 
basis,  intersected  by  numerous  shining,  tough,  fibrous  fas- 
ciculi, arranged  sometimes  in  rays  proceeding  from  its 
centre,  but  more  fV^quently  in  irregularly  arched  and  un- 
dulating lines.  It  grows  slowly,  and  at  first  without  pain  : 
but  when  it  has  attained  some  size  it  usually  esOcites  pain- 
Ail  and  dangerous  affections  of  the  uterus ;  and  this  is  es- 
pecially the  case  when  the  tumgur  projects  into  the  cavity 
of  that  organ.  One  such  tumour  may  grow  alone  in  the 
uterus  t  but  more  commonly  two  or  more  grow  together ; 
and  sometimes  there  are  from  ten  to  twenty.  They  may 
increase  so  as  to  form  masses  nearly  a  foot  in  diameter, 
and  in  this  case  they  usually  end  fatally  by  their  uressure 
on  important  or^ns,  or  by  hsemorriiage  when  they  pro- 
ject externally.  In  advanced  stages  of  their  growth,  or  at 
any  time  if  tney  cease  to  increase  in  size,  they  are  apt  to 
be  calcified ;  earthy  matter  being  deposited  arouna  or 
wittrin  them,  so  as  to  form  a  shell  or  a  coral-like  mass  of 
hard  substance,  which  bears  some  resemblance  to  ivory, 
but  has  none  of  its  microscopic  characters. 

The  progress  of  the  fibrous  tumour  of  the  uteras  is  much 
modified  according  to  the  position  which  it  occupies  in  the 
walls  of  that  organ.  When  it  is  situated  near  the  perito* 
neal  surface,  it  grows  most  rapidly  in  the  direction  where 
there  is  least  reSstance,  and  raising  up  the  few  layers  of 
uterine  tissue  which  lie  over  it,  it  projects  into  the  cavity 
of  the  abdomen.  In  this  way,  as  the  tumopr  increases  in 
size  and  stretches  the  tissue  surrounding  it,  its  basis  of 
attachment  becomes  narrower  and  forms  a  mere  pedicle ; 
and  cases  are  recorded  in  which  at  fJie  last  this  pedicle  has 
by  some  accident  been  broken  through,  and  tne  tumour 
has  fallen  loose  into  the  abdominal  cavity.  By  a  similar 
process,  when  the  tumour  begins  to  grow  near  tne  internal 
sutfiuie  of  the  uterus,  it  gradually  projects  into  the  cavity ; 
and  in  this  state,  when  its  basis  of  attachment  has  becoms 
narrow,  it  forms  the  most  frequent  kind  of  polypus  of  tha 
uterus,  the  fibrous  polypus.  In  this  state  also  the  tumour 
may  be  removed  by  cutting  through  the  narrow  neck  by 
which  it  is  attached  to  the  uterus  with  either  the  knife  or 
the  ligature ;  and  cases  sometimes  happen  in  which  ths 
neck  of  the  polypus  becoming  very  narrow,  is  broken 
throufi^  by  the  uterus  forcibly  eontractinff,  and  the  whda 
mass  IS  safely  expelled.  When  however  me  growth  of  a 
fibrous  tumour  commences  in  or  near  the  middle  substaaes 
of  the  wall  of  the  uteras,  neither  of  these  events  can  hap- 
pen ;  and  it  is  in  these  eates  that  the  tMmours  attain  th«» 
greatest  dimensions. 

The  Cartilaginous  Tumomr  is  that  which  has  been  mbmA 
chondroid  or  cartilaginous  saicoma:  it  is  the  enehondveaMi 
of  Miiller,  and  one  of  the  numerous  forms  of  growths  which 
have  been  heaped  together  under  the  term  osteo-sarsoma. 
Its  usual  and  perhaps  its  only  plaoe  of  growth  is  within  or 
upon  the  bones,  and  it  occurs  in  eomieenon  with  the  beoas 
of  the  fing«Ts  and  the  last  phalanit  of  the  greftt  toe  mors 
flrequently  than  in  any  other  pait.  It  grows  slowiy  and 
usually  without  any  pain,  and  may  eontinus  to  increase  for 
thirty  or  more  years.  It  is  asost  commonly  isolated,  b«t 
sometimes  two  or  more  tamoufs  of  the  same  hind  oeeur  on 
one  or  both  hands.  The  moat  usual  form  of  the  caitil»- 
ginous  tumour  is  globular,  with  an  irregular  nodulated  sup- 
face,  and  a  section  shows  tfiat  it  is  composed  of  numerous 
round  masses  of  a  grmsh-white  semi4nnsparent  sub- 
stance, closely  resemt^it^  tfee  cartilage  conpoiing  the 
skeletons  «f  eaitilaginovs  fishes,  and  presenting  all  the 
aneroseopic  chatttotfis  of  ordinaiy  ibital  eaxtUaM.    The 
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component  masses,  which  are  espejcially  obvious  when  the 
tumour  is  large,  vary  in  size  from  two  hnes  to  half  an  inch 
in  diameter,  and  in  different  specimens  vary  much  in  con- 
sistence ;  they  are  held  together  by  portions  of  tough  iibro- 
cellular  tissue  in  which  blood-vessels  run,  but  are  them- 
selves little,  if  at  all,  vascular,  before  the  process  of  ossifi- 
cation has  commenced  in  them. 

When  a  cartilaginous  tumour  begins  to  grow  within  a 
bone,  it  gradually  destroys  by  its  pressure  the  suiTounding 
osseous  tissue,  and  may  expand  the  shaft,  so  that  the  bone 
at  last  forms  an  osseous  shell  around  it.  Miiller  regards 
this  as  the  most  usual  mode  of  growth,  but  it  is  certainly 
y&rj  rare.  In  the  few  cases  in  which  the  cartilaginous 
growth  commences  within  a  bone,  it  appears  most  fre- 
quently to  make  its  way  through  an  aperture  produced  by 
ulceration  in  the  wall,  and  then  to  increase  externally  to 
the  shaft.  But  its  more  common  original  seat  is  on  the 
exterior  of  a  bone,  either  within  or  external  to  the  perios- 
teum ;  and  it  does  not  become  intimately  connected  with 
the  bone  till  its  base  of  attachment  has  become  osseous, 
and  has  coalesced  with  the  similar  tissue  of  the  bone  on 
which  it  rests.  The  ossification  of  a  cartilaginous  tumour 
(a  change  which  Miiller  has  entirely  overlooked)  is  a  pro- 
cess exactly  similar  to  that  of  the  ossification  of  the  natural 
•  skeleton.  It  may  commence  in  any  part  of  the  tumour, 
and  often  goes  on  simultaneously  in  many  insulated  points ; 
but  it  usually  begins  and  makes  most  rapid  progress  at  the 
part  where  the  tumour  is  connected  with  the  bone.  As 
this  part  ossifies  it  unites  with  the  wall  of  the  bone,  which 
at  the  same  time  loses  its  compactness  and,  as  it  were, 
breaks  out  into  a  cancellous  texture,  like  that  into  which 
the  tumour  is  changed  ;  and  at  the  last,  the  osseous  tissue 
of  the  tumour  and  that  of  the  bone  on  which  it  is  seated 
become  exactly  continuous,  so  that  the  tumour  seems  to 
have  been  from  its  origin  osseous,  and  to  have  grown  from, 
and  not  into,  the  interior  of  the  bone.  In  general  the  cir- 
cumference of  the  tumour  remains  cartilaginous  for  some 
time  after  the  ossification  of  its  base ;  but  at  last  it  also 
becomes  osseous,  and  is  usually  covered  by  a  thin  layer  of 
compact  osseous  tissue,  which  encloses  the  cancellous 
tissue  into  which  all  the  internal  part  of  the  tumour  has 
been  converted,  and  becomes  continuous  with  the  outer 
layers  of  the  adjacent  healthy  part  of  the  bone  on  which 
it  is  seated.  Afler  its  complete  ossification  the  tumour 
may  still  continue  to  gp*ow ;  but  if.  it  do,  it  is  only  as  a 
natural  bone  grows,  by  the  enlargement  of  its  interior  and 
the  formation  of  concentric  layers  of  compact  bone  around 
it :  it  never  presents  any  external  layer  of  cartilage  after  its 
surface  has  once  been  completely  closed  in  bv  bone,  nor 
doea  its  external  layer  often  become  much  thicker. 

The  cartilaginous  tumour  may  grow  to  an  enormous 
size :  one  in  the  College  of  Surgeons,  which  had  almost 
completely  ossified,  measures  a  yard  in  circumference.  It 
ia  situated  on  the  upper  part  of  the  tibia.  But  even  in  the 
most  advanced  states  they  may  be  removed  by  the  ampu- 
tation of  the  part  on  which  they  are  situated,  without  fear 
of  their  recurring ;  and  this  is  always  an  advisable  pro- 
ceeding :  for  besides  the  inconvenience  produced  by  tneir 
weight  and  pressure  on  adjacent  parts,  large  cartilaginous 
or  osseous  tumours  are  ap»t  to  produce  ulceration  and 
sloughing  by  their  distension  of  the  skin  which  covers 
them. 

The  greater  number  of  those  called  Osseous  Tumours,  or 
osseous  exostoses,  are  only  ossified  cartilaginous  tumours, — 
examples  of  what  may  be  called  the  second  stage  of  the 
disease  last  described.  It  is  doubtful  indeed  whether  any 
tumour  possessing  the  true  osseous  microscopic  structure 
is  formed  except  through  a  preceding  cartilaginous  state. 
Many  other  kinds  of  tumours  connected  with  bones  are 
incorrectly  called  osseous  or  osteo-sarcomatous.  Such  are 
thoee  connected  with  medullary  or  soft  cancerous  diseases, 
of  which  some  are  only  the  osseous  skeletons  upon  which 
the  malignant  disease  was  fixed ;  others  ai*e  the  remains  of 
the  original  bone  expanded  and  broken  out  by  the  growth 
of  the  malignant  disease  in  the  interstices  of  its  tissue. 
And  again,  other  hard  tumours  connected  with  bones  result 
from  what  should  be  called  the  calcification  rather  than  the 
ossification  of  a  previous  softer  growth :  for  in  these  the 
earthy  matter  is  deposited  iiregularly,  and  they. never 
acquire  the  structure  of  true  bone.  Most  or  all  of  these 
calcified  tumours  are  of  a  malignant  nature.  One  of  the 
best  characterised  forms  is  that  of  which  Dr.  Baillie  ('  Mor- 
bi<t  Anatomy')  gives  the  history,  in  a  case  in  whiobf  after 


Mr.  Hunter  had  amputated  the  patient's  leff,  calcareou* 
masses,  similar  to  that  which  had  formed  within  and  around 
the  ffemur,  were  developed  within  the  lungs  and  upon 
the  ribs. 

The  history  of  tne  Fibro-cartilaginous  Tumour  is  as  yet 
more  imperfect  than  that  of  any  of  the  preceding,  except 
the  cellular.  It  is  most  frequently,  or  always,  connected 
with  the  bones,  and  is  most  commonly  met  with  upon  tlie 
jaws,  from  which  it  may  be  removed  without  fear  of  re- 
currence. It  has  usually  a  round  or  oval  form,  and  its 
surface  is  less  deeply  nodulated  than  that  of  the  carti- 
laginous tumour.  It  may  attain  a  great  size,  and  commonly 
leads  to  sloughing  and  ulceration  of  the  tissues  over  it,  u 
not  timely  removed.  It  is  com.posed  of  a  very  firm,  com- 
pact, pale,  whitish  or  yellowish,  albuminous  tissue,  in 
which  small  spicula  of  bone  are  often  scattered,  but  which 
does  not  become  truly  or  entirely  osseous.  It  may  grow 
within  a  bone,  but  more  usually  it  commences  on  its  ex- 
terior :  in  the  former  case  it  generally  expands  the  shaft 
or  body  of  the  bone  into  a  shell  around  it ;  in  the  latter 
the  surface  of  the  bone  is  broken  up,  and  seems  to  coalesce 
with  the  tissue  of  the  tumour. 

In  different  examples  the  fibro-cartilarinous  turooor 
presents  various  degrees  of  consistence,  ana  not  a  few  ap- 
parent diversities  of  internal  structure.  In  some  examples 
its  substance  is  homogeneous,  in  others  obscurely  fibrous; 
and  from  these  last,  which  are  the  most  frequent,  it  derives  its 
name,  which  is  intended  to  express  its  general  aspect  rathw 
than  its  minute  structure,  for  the  firm  tissue  of  which  it  is 
chiefly  composed  has  not  the  microscopic  or  chemical  cha- 
racters of  cartilage.  In  other  examples  again  the  fibrous 
structure  rather  predominates  over  that  which  resembles 
cartilage;  and  m  others  numerons  cells,  containing  s 
glairy  or  a  serous  fluid,  are  scattered  through  the  interior 
of  the  mass.  From  the  existence  of  such  diversities,  it  is 
not  unlikely  that  more  than  one  kind  of  tumour  is  included 
in  this  name ;  but  the  gradations,  from  the  examples  in 
which  the  tissue  is  most  nearly  homogeneous  to  those  in 
which  it  is  most  fibrous,  or  contains  most  cells,  are  so  nu- 
merous and  gradual,  that  it  seems  more  probable  that  they 
are  all  of  one  kind,  modified  by  accidental  circumstances, 
or  examined  in  different  stages  of  their  development. 

The  treatment  of  the  tumours  whose  natural  history  has 
been  described  may  be  summed  up  in  a  few  words,  "there 
is  no  remedy  for  them  but  their  I'emoval :  not  one  of  the 
medicines  proposed  for  exciting  their  absorption  is  worthy 
of  a  trial.  Of  the  means  of  removing  them  (when  removal 
is  possible),  none  is  so  safe,  so  expeditious,  or  productive 
of  so  little  pain  or  inconvenience,  as  the  knife  ;  and  when- 
ever it  can  be  employed,  the  sooner  it  is  used  the  better, 
for,  in  general,  delay  can  only  increase  the  severity  of  the 
operation.  For  the  operation  itself,  tlie  only  general  rule 
is,  that  the  whole  of  tne  diseased  mass  must  be  removed  ; 
any  portion  which  is  left  will  most  probably  become  the 
nucleus  of  a  similar  growth.  The  particular  proceedings 
must  be  varied  accoiding  to  the  size,  locality,  and  other 
circumstances  of  the  tumour. 

TU'MULUS  (or  Barbow),  a  Latin  word,  signifying  a 
*•  little  hill.'  Tumuli,  or  artificial  mounds  of  earth,  of  va- 
rious sizes  and  forms,  are  found  in  many  parts  of  the  globe, 
and  are  commonly  supposed  to  be  tombs,  or  sepulchral 
memorials  of  persons  of  distinction,  or  of  warriors  slain  in 
battle. 

That  some  of  these  artificial  mounds  were  origin- 
ally raised  for,  or  at  least  appropriated  to,  other  objects 
than  that  of  sepulture  is  probable ;  but  of  this  we  have  no 
satisfactory  evidence.  We  limit  our  present  remarks  to 
the  consideration  of  Tumuli  as  Sepulchral  Monuments. 

In  the  book  of  Joshua  mention  is  made  of  heaps  of 
stones  raised  over  dead  persons,  which  in  course  of  time 
would  assume  nearly  the  appearance  of  barrows  at  the  pre- 
sent day.  This  practice  seems  however  to  have  been  done 
in  the  case  of  enemies  onlv,  and  was  doubtless  intended  as 
a  mark  of  abhorrence.  The  earliest  account  of  tumuli  as 
honorary  memorials  of  the  dead  is  in  the  poems  of  Homer. 
His  descriptions  of  the  funerals  of  Patrodusand  of  Hector, 
in  the  '  Ihad,'  differ  in  very  trifling  particulars ;  but  in  each 
the  same  mode  of  inhumation  ^is  commemorated.  The 
ceremony  of  burning  the  body  took  place  during  the  night, 
and  at  the  dawn  the  embers  were  quenched  with  wine. 
The  ashes  of  the  deceased  were  enclosed  in  an  urn,  placed 
near  tho  centre  of  the  space  occupied  by  the  pyre,  which 
was  surrounded  by  an  .artificial  substructure,  or  a  founda- 
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tlon,  and  the  loose  earth  was  heaped  above  it.  The  word 
used  by  Homer  to  denote  the  throvnng  up  of  rach  loose 
earth  (xeva>)  is  strikingly  picturesque ;  and  its  propriety 
"will  be  readily  acknowledged  by  persons  who  have  seen 
the  outline  of  many  of  those  primitive  sepulchres,  which 
has  evidently  resulted  from  the  loose  earth  being  allowed 

^       to  settle  at  the  angle  which  it  would  ftnrm  when  tmrown  up. 

f  This  pecuJiarily  has  not  been  clearly  expressed  in  the 

version  of  Pope : — 

'  TImt  done,  they  bid  the  sepuldire  aspire. 
And  east  the  deep  foundations  round  tlie  pyre ; 
l  High  in  the  midst  they  heap  tlie  swelling  bed» 

Of  rising  earth,  memorial  of  the  dead.'— //tad.  zxiii.  255« 

In  later  ages  we  find  accounts  of  immense  sepulchral 

f        tumuli.    Such  was  that  of  Alyattes,  the  father  of  Croesus, 

which  is  described  by  Herodotus  and  by  Strabo.    [Aly- 

I        ATTEs.]  A  sepulchral  mound  which  still  exists  near  the  site 

of  Acanthus  was  raised  by  the  army  of  Xerxes,  in  me- 

I        mory  of  a  noble  Persian  who  had  superintended  the  con- 

strustion  of  the  cajiial  which  was  cut  across  the  isthmus  of 

Athos.    [Athos.]^ 

Tacitus,  from  whom  we  derive  the  first  satisfactory  ac- 
count of  the  Germans,  observes  that  their  funerals  were  dis- 
tinguished by  no  empty  pomp.  'The  bodies  of  illustrious 
men  were' consumed  with  a  particular,  kind  of  wood ;  but 
the  funeral  pile  was  neither  strewed  with  costly  garments 
nor  enriched  with  fragrant  spices.  The  arms  of  the  deceased 
were  committed  to  the  fiames,  and  sometimes  even  his 
horse.  A  mound  of  earth  was  then  raised  to  his  memoiy, 
as  a  better  sepulchre  than  those  elaborate  structures  which, 
while. they  indicate  the  weakness  of  human  vanity,  are  at 
best  but  a  burthen  to  the  dead.'    {Germania^  xxvii.) 

Whether  the  body  was  preserved  entire  or  committed 
to  the  flames,  the  custom  of  depositing  the  remains  of  dead 
bodies  under  a  mound  of  earth  has  been  observed  in  nearly 
every  part  of  the  world ;  by  the  antient  Scythians  on  the 
banks  of  the  Borysthenes  (Herod.,  iv.  71),  and  by  the  abo- 
rigines of  North  America  on  the  banks  of  the  Ohio. 

Of  the  sepulchres  of  the  Scythian  nations  many  are 
found  in  the  Kuban.  Rennell  {Geography  qf  Herodatiui) 
describes  them  as  perfect  tumuli,  sometimes  of  great  height, 
on  a  base  formed  by  a  square  wall  of  lar^e  stones.  In  some 
cases  the  earth  is  excavated  to  a  considerable  depth ;  in 
others  it  merely  covers  tlie  body.  The  deposits,  with  the 
remains  of  the  dead,  are  weapons  and  implements  of  war, 
domestic  utensils,  and  idols. 

Some  of  the  tumuli  scattered  over  various  parts  of  Ger- 
many have  been  examined.  They  are  distributed  by  the 
antiquaries  of  that  country  into  four  classes :  1.  Tumuli 
without  bodies,  or  urns.  2.  Tumuli  with  bodies,  but  with- 
out urns.  3.  Tumuli  without  bodies,  but  with  urns  baked. 
4.  Tumuli  with  both  bodies  and  urns.  Of  the,  last  class 
several  were  opened  in  the  neighbourhood  of  Sinzheim, 
and  skeletons  were  found  in  them,  with  rings  of  brass  and 
iron  about  the  arms,  feet,  and  fingers,  ear-rings,  and 
chain  or  other  ornament  surrounding  the  neck.  (Mei- 
Uinger,  Die  DeuUcIien  Volkstdmme  geographisch  und 
geschiclitlich  belauohiet^  f).  208,  &c.) 

The  first  careful  investigations  into  the  tumuli  of  this 
country  were  made  by  Dr.  btukeley  in  the  neighbourhood 
of  Stonehenge  above  a  century  ago.  (Stukeley's  Account  of 
Slonehenge,  fol.  1740.)  The  attention  of  the  public  was 
a  second  time  drawn  to  the  subject  by  Douglas,  in  his 
'  Nsenia  Britannica,'  published  in  1793 :  his  researches 
were  confined  to  the  southern  coast  of  England,  and  chiefly 
in  the  county  of  Kent. 

In  the  agricultural  and  densely-peopled  districts,  bar- 
rows have  mostly  disappeared ;  but  m  the  counties  of 
Wilts  and  Dorset,  and  tne  adjoining  parts  of  Hampshire, 
they  are  scattered  over  the  open  downs,  and  crown  the ' 
more  elevated  ranges  of  hills  which  are  yet  untouched  by 
the  plough.  Foilunately,  a  gentleman  who  had  perseve- 
rance to  prosecute  the  investigations  begun  by  Stukeley  and 
Douglas,  and  with  ample  means  to  carry  them  into  efiect, 
was  found  in  the  late  Sir  Richard  Colt  Iioare,  whose  atten- 
tion was  first  directed  to  the  subject,  and  who  was  materi- 
ally assisted  in  his  researches  and  literary  labours  by  Mr. 
Cunnineton,  a  tradesman  and  self-taught  antiquary  of  Wilt- 
shire. In  no  part  of  Europe  have  tumuli  been  so  com- 
pletely explored  as  in  Wiltshire,  and  their  contents  have 
been  minutely  and  carefully  explained  in  Sir  Bichard  C. 
Hoare's  *  Antient  Wiltshire,*  2  vols,  fol.,  1810, 1821.  Con- 
sidering tumuli  according  to  their  shape,  we  cannot  adopt 


a  b^ter  claasifieation  in  general  than  that  of  the  work 
referred  to,  which  is  indeed  partly  grounded  on  local 
names  and  distinctions. 

*  We  must  not,'  he  observes,  ♦  consider  every  barrow  as  a 
mere  tumulus,  or  mound,  loosely  and  fortuitously  thrown 
up ;  but  must  rather  view  them  as  works  of  evident  design, 
and  executed  with  the  greatest  symmetry  and  precision. 
The  long  barrow  (see  No.  1,  annexed  illustration),  from  its 


singular  form  and  large  size,  claims  the  first  notice.  These 
barrows  differ  considerably  in  form  as  well  as  magnitude. 
Some  resemble  the  half  of  an  egg  cut  down  the  middle ; 
some  are  almost  triangular ;  some  form  a  ridge  of  equal 
breadth  throughout ;  but  the  greater  number  are  wider  at 
one  end  than  the  other,  and  that  end  is  usually  turned  towards 
the  east.  They  are  commonly  placed  on  elevated  situa- 
tions, and  stand  singly.  They  difler  materially  from  cir- 
cular barrows  in  their  contents;  for  brass  weapons,  or 
trinkets,  are  never  found  in  them.  With  few  exceptions, 
bodies  appear  to  have  been  laid  on  tlie  floor  of  the 
barrow,  at  the  broadest  end,  in  an  irregular  manner ;  and 
near  one  or  two  cists,  cut  in  the  native  chalk,  and  covered 
with  a  pile  of  stones  or  flints. 
The   bowl  barrow  (No.  2)  is  the  shape  most  usually 


found.  It  abounds  on  the  Mendip  Hills,  in  Somersetshire, 
and  is  sometimes  surrounded  witn  a  shallow  ditch.  Dor- 
setshire also  contains  many  barrows  of  this  class. 

The  bell  barrow  (No.  3),  from  the  symmetry  of  its  shape, 
is  probably  an  improvement  on  tne  bowl  barrow.  It 
occurs  in  the  vicinity  of  Stonehenge. 

Of  the  Druid  barrow,  as  it  was  miscalled  by  Stukeley, 
Sir  Richard  C.  Hoare  distinguished  three  varieties.  (Nos. 
4,  10,  and  11.)  There  seems  some  reason  to  Sjssign  this 
class  as  designed  for  the  interment  of  females.  The  out- 
ward vallum,  with  the  ditch  within,  is  moulded  with  great 
care.  In  the  area  are  sometimes  one,  two,  or  three  small 
mounds,  which  in  most  cases  have  been  found  to  contain 
small  articles,  such  as  cups,  and  lance-heads,  also  amber, 
jet,  and  glass.bcads. 

Two  other  varieties  of  tlie  Druid  barrow  have  been 
casually  observed.  One  is  a  low  mound,  enclosed  within 
a  vallum,  and  occupying  almost  the  whole  area.  (No.  5.) 
In  the  other  the  area  is  perfectly  fiat,  and  rises  in  a  curved 
line  from  the  vallum.    (No.  6.) 

The  twin  barrow  (No.  7)  consists  of  two  conical  mounds 
within  a  foss. 

The  broad  barrow  (No.  9)  resembles  the  bowl  barrow, 
but  is  wider  and  flatter  at  top. 

Two  other  forms  are  mentioned,  the  pond  barrow  (No. 
6)  and  the  cone  barrow  (No.  8).  The  first  is  certainly  not 
sepulchral,  and  perhaps  the  antiquity  of  this  kind  may  be 
questioned.  Of  the  cone  barrow  only  a  single  example  has 
been  noticed — ^near  Everleigh,  on  Salisbury  Plain. 
•  Another  kind  appears  to  have  escaped  the  notice  of  Sir 
Richard  C.  Hoare.  These  barrows  are  so  slightly  elevated 
that  they  can  scarcely  be  discovered,  except  in  the  morning 
and  evening,  when  the  shadows  are  broad  and  marked. 
Their  contents  show  them  to  belong  to  an  early  period. 

No.  12,  a  tumulus  called  Milbarrow,  near  Avebury,  Wilt- 
shire, set  round  with  stones,  is  represented  and  described 
by  Dr.  Stukeley,  in  his  work  on  Avebury,  fol.,  1743. 
.  A  remarkable  barrow,  which  has  acauired  much  noto- 
riety from  the  popular  writings  of  Sir  Walter  Scptt,  being 
particularly  noticed  in  his  novel  of  *  Kenilwdrth,*  and 
known  by  the  name  of  Wayland  Smith,  is  found  on  a  lofty 
ridge  near  White  Horse  Hill,  in  the  county  of  Berks,  Eng- 
land*    It  is  one  *  of  those  long  barrows  which  we  meet 
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with  oceasionillf,  harittg  a  kiib-vaen  of  itoiiM  within  it  to 
protect  the  place  of  interment.'    {Antient  Wtltthire,  vol. 

in  the  county  of  Donet,  about  five  miles  west  of  Bland- 
fbrd,  on  the  open  downs,  is  a  tumulus  called  Deverel 
Barrow,  which  was  explored  in  182»  bv  Mr.  W.  A.  Miles, 
and  found  to  contain  twenty-one  unbaked  urns,  fragments 
of  which  are  preserved  in  the  museum  of  the  Institution  at 
Bristol.  There  was  also  much  broken  pottery  and  other 
remains.  These  articles  were  enclosed  by  several  stones, 
forming  a  cist,  or  chest.  Mr.  Miles  enumerates  thirty  dif- 
ferent interments  as  being  traceable  in  this  tumulus.  He 
published  an  account  of  its  contents,  with  engravmgs,  in 
an  octavo  volume,  in  1826. 

Bartlow  Hills,  in  the  county  of  Essex,  on  the  south 
border  of  Cambridgeshire,  is  a  name  given  to  four  tu- 
muli, arranged  in  a  row,  and  varying  in  size,  as  indicated 
in  the  diagram  below  (No.  17).  The  largest  of  these,  a, 
measuring  142  feet  in  diameter  by  44  feet  in  height,  waa 
explored  in  1835  \yf  Mr.  J.  G.  Rokewode  and  other  gentle- 
men, who  excavated  a  passage  or  gallery  on  the  surface  of 
the  natural  earth,  from  the  extreme  base  to  near  the  centre 
3f  the  barrow.  This  line  or  gallery  is  marked  (No.  18)  a, 
extending  66  feet,  where  the  workmen  were  ordered  to  ex- 
tend the  open  space  on  each  side ;  and  at  the  distance  of  13 
feet  they  came  to  a  square  enclosure,  or  chest  (c),  whioh 
was  found  to  contain  various  antique  relics  of  genuine 
Roman  or  of  Brito*Roman  manufacture.  These  were 
glass  urns  or  botties,  a  bronze  lamp  and  cup,  a  patera,  a 
prcefericulum  (a  long  or  tall  vase,  with  a  particular 
handle),  glass  vessels,  a  folding  chair,  bronze  strigils,  an 
enamelled  vase,  &c.  The  last  and  the  bronze  prwferi- 
culum  are  elegant  and  extraordinary  vessels,  and  the  only 
examples  of  the  kind  ever  found  in  any  of  the  tumuli  of 
Great  Britain.  A  particular  account  of  these  objects  is 
given  in  the  « ArchsBOlogia,*  vol.  xxvii. 


At  a  place  called  the  New  Granffe,  near  Drogheda,  Ire- 
land, there  was  a  remarkable  tumulus,  which  was  explored 
in  1770  by  governor  Pownall,  who  wrote  an  account  of  the 
barrow  and  of  other  objects  in  the  vicinity,  for  the  Society 
of  Antiquaries  of  London,  and  published  the  same  in  voi. 
ii.  of  the  *  Archaeologia.'  He  states  that  the  mound  con- 
sists mostly  of  large  pebble  stones,  which  must  have  been 
conveyed  about  12  or  14  miles;  and  by  calculation  the 
whole  weighed  at  least  189,000  lbs.  The  height  is  70 
feet,  and  the  diameter  about  400  feet.  Surrounding  its 
base  was  a  series  of  rude  stones,  placed  in  a  circular  form, 
on  their  ends,  as  indicated  (No.  14).  A  gallery  formed  of 
upright  stones,  c  c,  with  others  placed  on  their  tops,  extended 
from  the  outer  ^dgeto  near  the  centre  of  the  tumulus,  where 
there  was  an  area  surrounded  by  other  stones,  and  covered 
by  a  dome  or  cupola,  a.  Branching  from  this  area  were 
three  square  recesses,  b,  b,  b.  The  accompanying  dia- 
grams snow  a  plan  and  section  of  the  galleiy. 


Silbury  Hill,  near  Marlborough,  Wltshire,  is  one  of  the 
largest  barrows  in  the  world.  [Avbbury.]  See  the  cut 
in  a  preceding:  column.  No.  13. 

Sir  Richard  C.  Hoare  considers  the  deposition  of  the 
body  entire,  and  its  reduction  to  ashes  by  fire,  to  have 
been  practised  at  the  same  time.  There  are  however  varie- 
ties of  both.  In  the  first  and  most  antient  interments  the 
body  is  enclosed  in  a  cist,  with  the  legs  and  thighs  drawn 
up,  and  the  head  generally  turned  towards  the  north. 
Tlie  second  is  of  much  later  date.  The  body  is  deposited 
at  full  length ;  but  the  head  is  placed  in  no  particumr  po- 
sition, and  arms  and  various  instruments  of  iron  accom- 
Sany  the  skeleton.  In  the  same  manner  two  modes  of 
epositing  the  remains,  after  they  were  burnt,  have  been 


prtotiflMi«  Ilk  th«  more  aAtaant,  the  fragments  of  the 
burnt  bones  were  collected  and  laid  on  the  fLoat  of  the 
barrow,  or  in  a  cist  excavated  in  the  native  soil.  In  the  | 
second,  which  is  clearly  the  later,  the  bones  and  ashes 
were  inclosed  in  a  fUnenl  urn,  which  waa  placed  in  a  cist, 
usually  with  the  mouth  downward.  In  these  cases  portions  j 
of  the  doth  whieh  enveloped  the  urn  have  occasionaily 
been  discovered,  as  well  as  small  brass  pins,  by  which  the 
cloth  was  apparently  fastened. 

Of  Urns  many  varieties  have  been  found  in  exploring 
the  tumuli.  The  first  or  largest  class  was  properly  the 
sepulchral  urn,  and  is  always  found  to  contain  bones. 
The 'second  is  diflferent  botli  in  shape  and  dedgn:  it 
contained  neither  ashes,  bones,  nor  trinkets;  and  as 
the  custom  prevailed  of  depositing  articles  of  food  with 
the  dead,  these  have  received  the  name  of  drinldng-cups, 
from  a  supposition  that  they  were  intended  to  hold  fluids. 
Such  vessels  are  frequently  found  with  skeletons,  and  are 
placed  either  at  their  head,  or  feet.  They  are  always  omsr 
mented  with  patterns,  and  would  contain  about  a  quait 
The  third  are  smaller  still,  and  more  fantastic  in  shape. 
They  are  too  diminutive  to  have  been  receptacles  far  ashes. 
They  were  probably  intended  ibr  peifyimes,  and  have  ac- 
cordingly been  named  incense-cups. 

To  Qie  remarks  of  Sir  Richard  C.  Hoare  we  may  add, 
that  the  remains  found  in  the  Wiltshire  barrowa  indicate 
three  distinct  stages  or  eras  of  society.  The  first  was  be- 
fore the  introduction  of  metals,  when  arms  and  implements 
consisted  of  spear-heads  of  flint,  and  arrow-hea&  of  flint 
or  bone ;  the  second^  when  these'  articles  were  of  fatass; 
and  the  latest,  when  iron  instruments,  arms,  and  utensils 
accompany  the  deposit.  Of  the  sepulchral  urn  also  there 
are  two  varieties,  indicating  difl^erent  periods  of  mechanical 
art.  In  the  first  the  urn  is  ihshioned  by  hand,  without  or- 
naments, or  with  those  of  the  rudest  kind,  and  dried  bj 
the  heat  of  the  sun.  In  the  second,  it  was  evident^ 
wrought  on  the  lathe,  ornamented  by  the  application  of 
some  instrument  with  zigzags  and  other  patterns,  and 
finished  and  baked  with  mfPerent  degrees  of  skill  and  at- 
tention. Possibly  the  first  of  these  may  belong  to  the 
earliest  known  inhabitants  of  Britain ;  and  the  othera  may 
perhaps  be  assigned  to  the  latest  Belgic  colonists.  It  is 
also  likely  that  in  the  West  of  England  the  different  niodes 
of  interment  in  barrows  had  ceased  before  the  establish- 
ment of  the  Romans ;  at  least  no  coins  nor  other  Roman 
objects,  which  might  have  been  introduced  into  England 
during  the  Roman  occupation,  have  ever  been  found  in 
the  course  of  researches  which  have  scarcely  left  a  siijrle 
barrow  in  south  Wiltshire  unexplored.  [Avbbdbt;  Ft- 
RAMiDs;  CAmN;  Crolula.] 

TUN.     [Ton.] 

TUNBRIDGE.    [Kent.] 

TUNBRIDOE  WfeLLS.    [Kent.] 

TUNE,  in  Mumc,  a  short  air,  or  melodv,  with  both  or 
either  of  which  terms  it  is  synonymous.  A  vocal  T\tne  is 
a  song,  a  ballad,  in  England ;  an  arietta,  a  vautUmlU^  in 
Fmnce ;  a  gesang  in  Germany ;  a  canzonetta,  an  arietta, 
in  Italy;  a  seguidiUa  in  Spain;  &c.  In  instrumental 
music  a  7\ine  is  variously  denominated,— dance,  hornpipe, 
jig,  ^f'gWi  giga ;  waltz,  vahe,  vHUtzer^fandango^  &c,,  ac- 
cording to  the  country  in  which  it  had  its  origin  or  is 
naturalized.  [Air;  Mslodv.] 

TUNGOTEN,  a  metal  fint  obtained  in  a  perfect  state  by 
M.  M.  d'Elhuyart,  in  1781.  Its  name  is  derived  from  the 
Swedish  words  tung  sten^  *  heavy  stone,'  on  account  of 
the  density  of  its  ores. 

Ttie  properties  of  tungsten  are — ^that  it  has  a  greyish- 
white  colour,  and  considerable  lustre.  It  is  brittle,  and  neariy 
as  hard  as  steel :  its  specific  gravity  is  17*4,  and  with  the 
exception  of  platina,  gold,  and  indium,  is  therefore  the 
heaviest  known  metal.  It  requires  a  very  high  tempera- 
ture for  fusion,  greater  even  than  that  necessary  to  melt 
manganese.  It  is  not  altered  by  exposure  to  the  air. 
When  heated  to  redness  in  the  open  air  it  takes  fire,  com- 
bines with  oxygen,  and  is  converted  into  tnng^c  acid,  and 
nitric  acid  pr^uces  the  same  effect  upon  it.  Tungsten 
may  also  be  obtained  by  passing  hydrogen  gas  over  the 
heated  oxide  of  tungsten,  or  by  immersing  zino  in  a  solu- 
tion of  tungstate  of  ammonia. 

We  shall  now  mention  the  principal  minerals  which 
contain  tungsten,  and  in  these  it  exists  either  as  oxide 
of  tungsten  or  as  tungstic  acid. 

Tvng^ieAeid,  fifc^lfioi<c^,-«>Oceurapo]venilentoria 
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small  friable  masses,  but  with  some  appearance  of  cmtal- 
liaatSon.  Fracture  oonchoidaL  Inodorous,  taateleas.  Colour 
varies  from  orange  or  chrome-yellow  to  yellowish-grey. 
Lustre  adamantine.    Translucent.    Specific  ^avity  6-0. 

It  is  iRaokible  in  acids,  but  soluble  m  caustic  jpotash  and 
also  in  solution  of  ammonia  when  heated,  and  is  precipi- 
tated from  them  by  acids  in  the  state  of  a  white  powder. 
Before  the  blowpipe  it  gives  a  blue  glass  with  miorocosmic 
salt.  It  has  been  found  on  the  surface  of  wolfram  and 
sometimes  on  that  of  tun^tate  of  lime,  at  Huttington  in 
Connecticut,  and  Zinwald  m  Bohemia. 

It  is  stated  to  consiAt  of-~ 


Oxygen 
Tungsten 


20-23 

79-77 


PungMtaU  qf  Lime. 
sive    and  ervstaUiied 


-100 


Scheehte  of  Zww.— Occurs  mas- 

Primary  form  a  square  piism. 

Cleaves  parallel  to  the  faces  of  some  modiftoations.  Frac- 
ture uneven,  imperfectly  conchoidal.  Hardneis— scratches 
Huor-spar,  and  is  scratched  by  apatit.  Colouiw^white, 
yellowirfi-grey,  yellowish-brown,  and  sometimes  reddish- 
brown.  Streak  white.  Lustre  vitreous.  Translucent; 
transparent.    Specific  gravity  6*076. 

By  the  blowpipe  dS&cultly  fusible  into  a  transparent 
glass.  Slowly  acted  on  by  nitric  acid,  which  leaves  a  resi- 
due of  tungstic  acid. 

This  sulMtance  occurs  in  Bohemia  and  Sweden*  and  in 
the  English  counties  of  Cornwall  and  Cumberland,  and 
also  in  America. 

Analysis  by  Berzelius : — 

Tungstate  acid        ♦        80-417 
Lime     .         .         .        19-400 

99-817 

It  sometimes  contains  small  portions  of  silica,  and  of  the 
oxides  of  iron  and  manganese. 

Tungstate  of  Iron  and  Manganese,  Wolfram.  Schee- 
late  qf  Iron  and  Manganese. — Occurs  crystallized,  massive, 
and  pseudomorphous.  Primary  form  an  oblique  rhombic 
prism.  Cleavage  parallel  to  the  terminal  plane,  and  to 
both  its  diagonals.  Fracture  uneven.  Hardness  5-0  to  5*5. 
Yields  readUy  to  the  file.  Colour  blackish  and  brownish- 
black.  Streak  dark-brown,  or  slightly  reddish-brown. 
Lustre  semi-metallic.    Opaque.    Specific  gravity  7*155. 

Before  the  blowpipe  wolfram  decrepitates,  and  at  a  very 
high  temperature  melts  into  a  globule  covered  with  crys- 
tals of  a  metallic  lustre.  With  phosphate  of  soda  it  melts 
into  a  transparent  bead  of  a  deep  red  colour. 

Its  constituents,  according  to  the  authorities  named,  are — 


Beraeliua. 

Tungstic  acid    .        .    74-666 
Protoxide  of  iron       .     17*594 
Protoxide  of  manganese  *5-640 
Silica        .        .        •2-100 

73%I1 

20-745 

5-744 

•  • 

73-60 

11-20 

15-75 

•  • 

100-  100-  100-55 

This  mineral  very  frequently  accompanies  tin-ore  in  the 
English  county  of  Cornwall,  in  Bohemia,  and  in  Saxony. 
It  is  also  found  in  various  other  countries,  as  America, 
Siberia,  Scotland,  &c. 

Tungstate  qf  Lead, — [Lead, — Ores  of\ 

We  shall  now  describe  some  of  the  compounds  which 
tungsten  forms  with  other  elementary  bodies. 

(Sjcygen  and  liingsten^—rWe  have  described  below  a 
natural  compound  of  these  substances  under  the  name  of 
tungstic  acid ;  but  a  mere  oxide,'not  possessing  acid  proper- 
ties, may  be  obtained  by  fusing  finely  powdered  wolfram,  or 
tungstate  of  iron,  with  twice  its  weight  of  carbonate  of  potash, 
and  dissolving  in  hot  water  the  tungstate  o'f  potash  formed, 
adding  hydrochlorate  of  ammonia  to  the  solution,  evaporat- 
ing the  mixture  to  dryness  and  heating  it  to  redness.  The 
residue,  after  washing  in  boiling  water,  and  digesting  in  a 
dilute  solution  of  potash,  is  oxide  or  binoxide  of  tungsten. 
Its  properties  are,  that  it  is  black :  it  is  insoluble  in  water, 
alkalis,  and  acids  by  direct  action,  but  when  formed  in  a 
different  mode  from  that  now  described  it  maybe  combined 
with  soda.  When  it  is  heated  to  redness  it  suddenly  ignites 
and  is  converted  into  tungstic  acid,  by  absorbing  oxygen 
during  combustion.  This  oxide  may  also  be  formed  by 
passing  hydrogen  gas  over  heated  tungstic  acid ;  its  colour, 
when  thus  obtained,  is  brown.  It  consists  of— 
Two  equivalents  of  oxygen  .  16 
One  equivalent  of  tungsten    .     100 

Equivalent      .        ,  ——116 


Tungitio  A<nd.-^yft  have  already  stated  that  tliis  may 
be  obtained  by  decomposing  the  native  tungstate  of  lime, 
by  heating  the  oxide  in  the  air,  or,  which  is  the  best 
method,  by  heating  tungstate  of  ammonia  to  redness  so  as 
to  expel  the  ammonia.  The  properties  of  this  substance 
are,  that  it  is  pulverulent,  of  a  yellow  colour,  insoluble  in 
water,  but  readily  dissolved  by  the  caustic  alkalis,  forminjg 
with  them  salts  called  tungstates.  When  recently  precipi- 
tated from  the  alkalis  by  acids,  it  forms  compounds  with 
them  which  are  soluble  in  water. 

It  is  composed  of— 

Three  equivalents  of  oxygen        24 
OAe  eqmvalent  of  tungsten    .    100 

Equivalent      .         .  124 

When  this  acid  is  heated  to  about  eoO""  and  a  current  of 
hydrogen  is  passed  over  it,  a  blue  substance  is  obtained,  and 
it  is  also  procured  by  immersing  zinc  in  a  mixture  of 
hydroohlonc  and  tungstic  acids.  This  Berzelius  considers 
as  a  tungstate  of  tungsten,  probably  composed  of-— 
Two  and  a  hau  equivalents  of  oxygen  20 
One  equivalent  or  tungsten     ;        .        100 

Equivalent  .        .      120 

C^hrine  and  7\tng^ten  form  two  compounds:  when 
the  metal  is  Heated  in  the  gas,  combustion  occurs  and  the 
bichloride  is  formed.  It  has  sometimes  the  form  of  delicate 
red  needles,  but  more  commonly  that  of  a  deep  red  fused 
mass  resembling  cinnabar  in  fracture.  When  heated  it 
emits  a  red  vapour,  and  is  by  water  converted  into  hydro- 
chloric acid  and  oxide  of  tungsten. 

It  is  compoeed  of— 

Two  equivalents  of  chlorine  •      72 
One  equivalent  of  tungsten    .     100 

Equivalent    ;;.         .  ^172 

Although  there  appears  to  exist  another  chloride  of  this 
metal,  chenusts  are  scarcely  agreed  either  as  to  properties 
or  composition. 

Suipkur  and  Tungsten  form  a  sulphuret,  or  perhaps 
two  compounds ;  they  are  however  but  imperfectly  known. 

The  tungstates  of  ammonia,  potash,  and  soda,  are  all 
soluble  and  cmtallizable  compounds;  while  those  of  lime, 
barytes,  and  strontia  are  insoluble. 

TUNGUSES.     [Siberia,  vol.  xxi.,  p.  469.] 

TlJNIOArrA,  a  group  of  animals  which,  although  very 
low  in  the  creation,  has,  as  Mr.  W.  S.  MacLeay  observes, 
in  consequence  of  the  investigations  of  Cuvier,  and  par- 
ticularly those  of  Savigny,  attracted  a  considerable  portion 
of  attention. 

Mr.  MacLeay  remarks  that,  although  it  is  a  proposition 
now  almost  undisputed  that  zoology  cannot  be  satisfac- 
factorily  studied  without  comparative  anatomy  being  taken 
for  its  basis,  it  may  not  be  amiss  to  cite  as  examples  of  the 
truth  of  this  assertion  the  singular  discoveries  of  Savigny 
on  the  eompound  Tunicata,  The  wonderful  foots  which 
that  distinguished  naturalist  has  recorded  cduld  never, 
Mr.  MacLeay  observes,  have  been  discovered  by  him,  had 
he  confined  nis  attention  to  external  appearances.  *  Dis- 
daining to  rest  contented  with  the  manufacture  of  names, 
he  employed  himself  in  the  investigation  and  genemliza- 
tion  of  physiological  facts ;.  and  his  discovery  of  compound 
Tunicaia^ « I  conceive,'  says  Mr.  MacLeay,  *  to  be  such  as 
may  deservedly  be  placed  at  the  side  of  that  of  the  meta- 
morphosis of  Batrachian  reptiles,  or  any  other  important 
physiological  fact  whatever.^ 

Mr.  MacLeay,  after  enforcing  the  necessity  of  dissec- 
tion, as  stated  m  the  article  Boltbnia,  proceeds  to  quote 
Cuvier,  who  says, « Hie  external  form  of  tne  Ascidia  being 
subject  to  many  variations,  their  surface  ofiering  no  great 
differences,  their  colour  not  remaining  after  death,  and  dif- 
fering probably  during  life  according  to  age  and  locality, 
it  is  surely  difficult  to  distinguish  tnem  without  having 
recourse  to  their  interior;'  and  so  well  aware,  obser\'es 
Mr.  Mac  Leay,  was  Aristotle  of  this  truth,  that  he  has 
given  us  an  anatomical  account  of  such  species  of  Ascidim 
as  he  was  acquainted  with,  so  detailed  and  so  accurate  as 
to  puzzle  his  commentators,  and  to  lead  some  of  them  to 
believe  that  his  description  was  in  fault  rather  than  their 
owu  knowledge  of  natural  history. 

The  Tunicata  had  al^vays  been  interesting  to  Mr.  Mac 
Leay  as  an  osculant  group  connecting  the  pclj^pe  Acrita 
and  acephalous  Mollusca  ;  and  he  remarks  tnat  this  situa- 
tion, assigned  to  them  in  the  Horce  Entomologicce^  cannot 
now  for  a  moment  be  doubted.  Their  relation  to  the  testa- 
ceous mollusca  has  likewise  been  pointed  out,  he  observes, 
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bv  Aristotle,  Easier,  Linnaeas,  Pallas,  Cuvier,  and  Savigtiy. 
Their  relation  to  the  Polypes  has  likewise  been  shown  by 
Savi^ny,  when  he  demonstrated  that  the  Alcjjonium  ficus 
of  Linnaeus  (Aieyonium  pidmonarium  of  Solander  and 
Ellis)  is  nothing  else  than  an  aggregation  of  minute 
Aseidiee  combined  in  a  common  envelope.  Indeed,  con- 
tinues Mr.  MacLeay,  it  is  rather  curious  to  remark  that 
the  affinity  of  these  animals  to  Moilusca,  although  so  early 
noticed^  IB  leas  striking  to  modem  naturalists  than  that 
affinity  which  they  bear  to  polypes,  and  which  was  only 
discovered  the  other  day.  Mr.  MacLeay  however  quali- 
fies this  observation  by  referring  to  the  Did,  des  Sciences 
Natur.,  art.  *  Mollusque,'  p.  363,  where  M.  de  Blainville 
compares  them  particularly  with  the  genus  Mya, 

•  Mr.  MacLeay  then  refers  to  Savigny's  distinguishing 
character  of  the  Tunicata,  namely,  their  having  a  soft  test 
or  covering,  consisting  of  an  organized  envelope,  provided 
with  two  orifices,  the  one  branchial,  the  other  anal ;  and 
he  remarks  that  if  this  character  be  correct,  as  there  is 
every  reason  to  believe  it  to  be,  the  imperfectly  known 
genus  Mammaria  will,  if  truly  described  by  Miiller,  not  be- 
long to  this  group,  although  it  has  been  placed  there  by  La- 
marck. There  is  great  obscurity  however,  he  observes,  hang- 
ing over  this  genrn  as  well  as  Bipapillaria,  which,  upon  the 
authority  of  some  manuscript  notes  of  P6ron,  is  said  to 
have  rigid  tentacula.  By  one  of  the  orifices  above  men- 
tioned the  Aacidia  imbibes  the  sea-water,  and  introduces 
it  into  the  branchial  cavity  ;  but  Mr.  MacLeay  refers  to 
Aristotle  for  a  general  account  of  the  structure  of  that 
group  of  Tunicata  which  comprises  Aristotle's  Tethya,  or 
the  Ascidians  of  Savigny. 

Aristotle,  then  {Hist,  Anim,),  observes,  under  the  head 
of  Testaceous  Animals  fra  darpaKodtpfia),  that  *  there  are 
some,  such  as  those  called  T^0va,  which  are  so  entirely 
surrounded  by  their  test  or  envelope  as  to  have  no  part  of 
their  flesh  exposed.'  So  far,  as  Mr.  MacLeay  remarks, 
this  accurately  drawn  character  may  apply  to  the  whole 
of  the  Tunicata,  But  Aristotle  afterwards  proceeds  to  a 
more  definite  description  of  the  Tethya : — •  But  of  all  these 
animals  (the  ostracoderms)  those  which  are  called  Tethya 
have  the  most  remarkable  nature ;  for  with  them  aione 
is  the  body  entirely  concealed  in  the  test.  This  test 
or  envelope  (rb  5(rrpa«ov)  is  between  the  texture  of  leather 
and  shell,  and  may  be  consequently  cut  like  a  piece  of 
tough  hide.  The  animal  adheres  to  the  rocks  by  its  test, 
and  has  two  passac^es  or  orifices  (ir<Jpovc),  distant  from  each 
other,  and  so  small  as  not  to  be  easily  visible.  By  means 
of  these  it  imbibes  and  discharges  the  water.  On  opening 
one  of  these  animals,  the  inside  presents,  in  the  first  place, 
a  membrane,  composed  as  it  were  of  nervures  {yp&va 
vivpwSri)y  and  communicating  with  a  fleshy  intestine  {rb 
ffa^KASi^) ;  so  that  the  intestine  of  the  Tethyon  appears  con- 
tained in  the  reticulated  membrane.  Althougn,  indeed, 
the  flesh  is  alike  in  all  testaceous  animals,  this  intestine 
resembles  in  form  that  of  none  of  them.  It  is  suspended 
at  two  places,  viz.,  to  the  above-mentioned  membrane, 
and  to  the  muscle  which  proceeds  from  the  side  (literally, 

*  to  the  skin  from  the  side') ;  and  wherever  it  adheres  to 
either  of  these  it  is  narrowest.  At  each  point  of  suspen- 
sion this  intestine  tends  towards  those  onfices  whigh  lead 
to  the  outside  of  the  test,  and  by  which  it  receives  and  dis- 
charges the  food  and  water;  so  that  if  one  of  these  aper- 
tures be  the  animal's  mouth,  the  other  must  be  its  anus. 
One  of  these  orificial  processes  (the  branchial  orifice)  is 
thicker  than  the  other.  Within  the  cavity  also  of  one  or 
other  of  them  there  is  a  certain  small  cohering  substance 
which  divides  it' 

Mr.  MacLeay,  who  thus  translates  a  passage  presenting 
almost  insuperable  difficulties  to  any  but  a  zoologicsu 
scholar,  observes,  that  *the  membrane,  composed  as  it 
were  of  nervures,'  is  a  good  deswiption  of  the  beautifully 
reticulated  naembrane  which  forms  the  branchiae  of  the 
Tethya,  Aristotle,  he  adds,  appears  however  by  some 
mistake  to  have  considered  the  branchial  pouch  as  sur- 
rounding the  intestine ;  and  ho  remarks  that  he  suspects 
that  tlie  small  cohering  or  continuous  substance  which 
Anstotle  alludes  to  immediately  after  the  mention  of  that 
part  which  Mr.  MacLeay  considers  to  be  the  branchial 
orifice,  is  the  valvule  of  the  anal  orifice. 

Mr.  MacLeay  then  proceeds  to  show  the  connection  of 
the  Acrita  with  the  Mollusca  by  means  of  the  Tunicata, 
as  stated  in  the  article  Boltenia  ;  and  he  says  that  this 
osculant  group  may  be  (Uvided  as  follows :— 


JUtmbit  vfotp  T 

1.  T^y., 
Of  siicH  Tmicata  wa 

have  their  mantle 
adherinfftotiie  eu- 
velope  or  t^t  only 
at  their  orificci;^ 
their  branehtn  re- 
gular, oonatitatiiif  / 
tha  siJet  of  the  res-  ^ 
plfatory  cavity ;  and 
thdr  braaahial  ori- 
fice •urrouaded  by 
a  membraoaoeoiu 
rin^,  which,  in  ge- 
neral, is  supplied 
with  tentacula,  as 
in  Polypes. 

Nvrmal  Onmpt 

2.  Tlialidil; 

Or  such  Tmtieata  as 
have  their  nantle 
adhering  every- 
where to  the  enve- 
lope; their  bran- 
chia  imguiar,  con- y 
sisting:  of  two  fo-^ 
Hated  processes  at* 
tached  to  the  sides 
of  the  thorax ;  and 
their  branchial  ori- 
fice merely  pro- 
vided with  a  val- 
vule. 


/ 


TUKXCaTA. 

FamiluM, 


^ntple  and  fixed* 
Tethjfet  simplet,  Sav.     Iiaving      their 


f.  Botryllidn. 
TeA,  ifompoUttf  Sax 


OmeritT^fm 


nally  inegulai. 

Compound     nad 

fixed,     having 

their  orifices  CK* 
^  teraally  regular  FolyclioiuB* 


3.  Lnclda. 
Lueiei,  Sav. '] 


4.BiFhorid0. 


Compound  and 
floating,  having 
their  bnuBchial 
Ciivity  open  at 

tlie  two   exlre- 


Pyroaoms* 


Aggregated       in 
heir       yonng 


yoni 
•adflo 


8a)l«. 
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Mr.  MacLeay  observes  that  De  Blainville  considers  that 
Pyura  Molince  makes  the  passage  from  the  simple  to  the 
compound  Tethya;  that  is,  from  the  AscidicUe  to  the 
Botryllidts.  Savigny  shows,  Mr.  MacLeay  remarks,  the 
affinity  of  these  to  Pyrosomoy  and  of  Pyrosoma  to  Salpa, 
or  (as  it  is  sometimes  called,  although  the  name  is  pre- 
occupied in  botany)  Thalia.  De  Blainville  indeed,  he 
adds,  goes  so  far  as  to  call  the  Lucidce  'Salpiens  as- 
gregees;'  and  although  Mr.  MacLeay  thinks  that  no  CTtat 
stress  ought  to  be  laid  on  this  anangement,  from  M.  de 
Blainville's  obvious  wish  to  obliterate  the  inimitable 
labours  of  Savigny,  it  is  clear,  he  admits  that  the  affinity 
between  Pyrosoma  and  Salpa  is  stiong.  A  fifth  group  o'f 
the  Tunicata  is,  he  observes,  wanting  to  connect  tlie 
Biphoridcs  and  the  Ascididcp ;  and  he  says  that  he  has  no 
doubt  that  siich  animals  will  soon  occur  to  rewaixi  ^t 
industry  of  those  who  collect  Mollusca  and  Acrita. 

After  remarking  that  the  Tethya  of  Aristotle,  or,  as 
Pliny  calls  them,  the  TethecBy  are  in  general  incapable  of 
locomotion,  Mr.  MacLeay  proceeds  to  explain  the  structure 
of  Boltenia,  Cystingia,  and  Cynthia,  all  of  which,  he 
says,  belong  to  the  natural  family  Ascidida*,  and  seem  to 
have  been  dredged  from  the  bottom  of  the  Northern  Scaii, 
where  they  lay  fixed,  either  to  submarine  rocks,  sand,  or 
sea-weed,  or  to  other  animals  sedentary  like  themselves. 

For  the  general  definition*  of  Cynthia,  see  the  article. 
The  following  anatomical  character  and  synopsis  of  the 
subgenera  are  given  by  Mr.  MacLeay : — 

Anatomical  Character.— BrawcAm/  pouch  divided  into 
longitudinal  folds,  surmounted  by  a  circle  of  compound  or 
simple  tentacula;  the  meshes  of  the  respiratory  apparatus 
destitute  of  papillae.    Abdomen  IdXetdl, 

Mr.  MacLeay  observes  that  M.  de  Blainville  seems  not 
to  have  sufficiently  studied  these  animals ;  for,  after  givir- 
an  erroneous  character  to  the  g&HM&Ascidia,  and  confound- 
ing it  with  the  genus  Phallusia  and  Clavellina,  he  ends 
with  acknowledging  that  with  respect  to  the  species  '  Icur 
distinction  est  assez  difficile.''  (Art.  Mollusque,  m  Diet,  dm 
Sciences  Naturelles.)  Mr.  MacLeay  adds  that  Dr.  Fleming 
has,  on  the  other  hand,  given  a  very  good  view  of  this 
natural  group  in  the  article  *  Mollusca"^  of  the  supplement 
to  the  Encyclopaedia  Britannica, 

Synopsis  of  the  Subgenera. 

I.Cynthia JUtieuIatiamot  ihehnoKbial 

poucli  continuous. 


Nurmal  Onmp, 

1.  Brtmehial  pouch  with  more 
tlmn  ei^rht  folds.  Tenta^ 
cu/a  compound.  uDtW  dis- 
tinct. 


Ahemnt  Group. 
8.  Branchial  poudi  with  only  . 
eight     folds.       TentaaUa  \ 
simple.    lAver  none. 


.Coslra,Sav... 
'3.  StyeU,  Sav.  • . 
4.  Fftndocia,  Sav. 


Betieulatiam  of  the  1*randiial 
pouch  intormpled. 

Ovaries  snveiml,  one  at  l««st 
on  each  side  of  the  bodv. 

Ottan/ nniquv,  t.*.  cmlv  the 
lijht  one,  which  is  cum- 
priscd  in  the  iuUetio^ 
loop. 

Owrt/  unlqae>  U.  only  the 
left  one.  which  is  ramOM 
or  branched,  and  simtte^I 
between  the  branchial 
pouch  and  mantle. 

»The  Junicata,'  says  the  distin^ished  zoologist,  to 
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wliom  the  public  are  indebted  for  this  lucid  and  philoso- 
phical analysis,  *  agree  with  their  contiguous  group  the 
Molltisca  in  the  remarkable  yariation  that  exists  in  their 
system  of  generation.  Like  every  other  solitary  character 
that  can  possibly  be  adopted  for  the  pound-work  of  a 
Zoological  system,  the  mode  of  generation  ought  to  rise 
in  importance  only  in  inverse  proportion  to  its  degree  of 
variation.  In  a  group  of  animals,  for  instance,  where  it 
varies  according  to  the  species,  it  is  evidently  of  less 
importance,  as  affording  natural  characters,  than  among 
those  groups  where  it  remains  less  subject  to  varia- 
tion. When  the  naturalist  happens  to  consider  that  he 
ought  always  to  obtain  his  group  before  he  attempts  to 
iind  its  character,  he  is  sure  to  nerceive  this  truth  ;  and  it 
is  on  this  very  principle  that  Savigny,  with  his  usual  dis- 
crimination, has  proceeded  in  the  above  natural  arrange- 
ment of  the  genus  Ascidia^  which  I  have  done  little  more 
than  borrow  from  him.  To  this  naturalist,  whose  works 
I  cannot  too  often  recommend  to  the  careful  attention  of 
zoologists  as  models  for  imitation  and  true  examples  of 
the  method  in  which  natural  histoiy  ought  to  be  studied, 
I  would  willingly  have  dedicated  the  following  genus' 
[Dexdrodoa],  *  but  his  name  happens  to  have  been  em- 
ployed in  other  branches  of  the  science/  {JLinn.  Transit 
vol.  xiv.) 

AVe  earnestly  desire  to  impress  the  principle  inculcated 
in  the  last  paragraph  upon  the  mind  of  tne  zoological 
student. 

Mr.  Broderip  and  Mr.  G.  B.  Sowerby  have  described  a 
curious  form  belonging  to  this  natural  group. 

Group,  Tunicata. — Family,  *  *  *  *  ? — Genus,  Chelyosoma. 

Generic  Character. — Bodu  sessile,  fixed,  involved  in  a 
coriaceous  test  or  envelope  dividedly  laminate  above.  Ori- 
Jices  conical,  each  closed  with  six  trigonal  valvules. 

Example,  Chelyosoma  MacLeayanum, 

Descriptioji. — ^Elongate-ovate,  affixed  at  the  base,  flat 
above,  octopartite,  me  laminae  striated ;  orifices  pro- 
minent. 

Locality, — ^The  Arctic  seas,  adliering  to  stones. 

This  animal  comes  nearest  to  the  Tethya  above  noticed, 
but  there  are  no  traces  of  tentacula  surrounding  the 
branchial  orifice.  It  differs  ffom  the  Thalida  inasmuch 
as  the  mantle  seems  to  adhere  to  the  orifices  only,  and, 
instead  of  a  simple  valvule,  each  orifice  of  Chelyosoma  is 
furnished  with  a  complicated  one.  From  the  Ascididee  it 
differs  inasmuch  as  both  its  orifices  are  surrounded  by  six 
valves,  instead  of  being  quadrifid. 

There  were  four  specimens,  one  of  which  was  sacrificed 
to  the  inquiry,  the  authors  bemg  fully  aware  of  the  value 
of  internal  investigation,  more  especially  in  animals  of  this  i 
class ;  decomposition  however  was  so  far  advanced  that  the  I 
ovaries  and  other  viscera  were  nearly  reduced  to  a  shape-  j 
less  pulp,  and  they  could  only  trace  the  following  paits  of  j 
the  interior  structure.  But,  before  the  result  of  their  obser-  j 
vation  is  laid  before  the  reader,  it  may  be  well  to  state  that  " 
the  decomposition  which  prevented  anything  like  an  accu- 
rate demonstration  of  the  ovaries  and  other  viscera  was, 
apparently,  occasioned  by  the  spirit  in  which  the  speci- 
mon  had  teen  preserved  not  havmg  sufficiently  penetrated 
to  the  internal  parts.    This  is  mentioned  in  order  to  draw 
the  attention  of  collectors  to  the  necessity  of  punctunng 
the   external  integuments,  muscular  coats,  &c.   of  such 
animals  as  are  plunged  entire  into  spirit,  in  order  that  it 
may  reach  and  preserve  the  viscera. 

The  mantle  appeared  to  adhere  only  to  the  orifices,  each 
of  which  consists  of  six  triangular  valvules.  Each  val- 
vule is  furnished  with  a  set  of  muscular  fibres,  adhering  at 
one  end  to  the  inner  surface  of  the  tunic,  and  at  the  other 
extremity  to  a  small  process  on  the  valvule.  These  mus-- 
cles  appear  to  be  the  agents  for  opening  and  shutting  the 
valvules.  Besides  this  set  of  muscular  fibres  and  within 
them  there  is  another  set,  which  passes  laterally  from  one 
papilla  to  another,  forming  a  sphincter,  the  bajse  of  which 
IS  hexagonal.  (Fig.,  c.)  There  are  other  strong  subcuta- 
neous muscular  fibres,  passing  from  the  edge  of  the  coria- 
ceous plates  which  form  the  upper  surface.  These  appear 
to  be  intended  to  give  the  animal  the  power  of  dilatation 
and  contraction.  Externally  the  animJEil  is  of  an  oblong 
cup-shape,  adhering  by  coriaceous  processes  from  the  lower 
pai-t  of  tnc  cup.  llie  upper  surface,  which  is  flat,  consists 
of  eight  coriaceous,  somewhat  homy,  angular  plates.  One 
of  these  is  placed  between  the  two  orifices,  and,  in  four 
specimens  which  were  examined,  this  was  of  an  hexago- 
P.  C,  No.  1596. 


nal  shape,  the  sides  coming  in  contact  with  the  orificial 
valvules,  being  lunated.  The  plates  are  so  disposed  that 
the  branchial  orifice  is  surrounded  by  three  plates,  and  the 
anal  orifice  by  four,  besides  that  which  is  intermediate  and 
abuts  upon  both.  The  three  plates  near  the  branchial 
orifice  are  much  larger  than  the  four  which  are  near  the 
anal  orifice.  Each  of  the  plates  is  marked  with  three  or 
four  elevated  striae,  parallel  to  the  sides  of  the  plate,  and 
near  to  them,  leaving  an  area  in  the  centre,  and  bearing  a 
striking  resemblance  to  a  land-tortoise's  shell.  The  ori- 
fices are  very  small,  and  are  surrounded  by  six  trian^lar 
valvules,  each  transversely  striated,  and,  when  shut,  nsing 
from  the  surrounding  surface  in  the  form  of  a  cone.  The 
lower  or  cup-like  part  is  formed  of  a  coriaceous  substance, 
with  slight  traces  of  separation  into  plates,  but  without  in- 
ternal muscular  fibre.  In  one  specimen  only  there  were 
two  irregular  somewhat  homy  plates  at  the  extemal  biase 
of  the  cup,  but  not  so  strongly  marked  as  the  upper  plates. 
These  lower  plates  were  not  to  be  observed  m  a  lower 
specimen  which  was  removed  for  the  purpose  of  examina- 
tion from  the  stone  to  which  it  was  fixed.  (Zoo/.  Journ.^ 
vol.  V.) 


CKelyo«om»  M»cLeayiainm. 
a,  Btdo  view ;  6,  seen  (Vom  above ;  e,  interior  of  valvule. 

[BoTRYLLUs  ;  Salpacea  ;  Synoicum.] 

The  compound  (and  most  probably  all  the)  Ascidians,  in 
their  first  state  of  development,  after  leaving  the  egg,  as- 
sume the  form  of  Tadpoles,  and  are  locomotive  by  means 
of  a  vibratile  tail,  which  they  cast  off  when  they  quit  the 
larva  state  and  assume  the  sessile  condition.  This  meta- 
nioi-phosis  was  observed  by  Sir  John  Graham  Dalyell,  both 
in  a  solitary  and  compound  Ascidian,  namely  in  Ascidia 
papilla  (solitary)  and  in  Aplidium  vermcosum  (com- 
pound). (See  Edinburgh  New  Philosophical  Journal^ 
January,  1839,  vol.  26,  p.  152.)  But  in  1828  MM.  Audouin 
and  Milne  Edwards  had  proved  that  the  compound  Asci- 
dians are  at  their  birth  endowed  with  sufficiently  exten- 
sive locomotive  faculties,  and  that,  in  the  progress  of  age, 
they  underwent  a  tme  metamorphosis  {Ann,  des  Sciences 
Nat.,  1828,  tome  xv.,  p.  10) ;  and  M.  Sare,  as  well  as  Sir 
John  Graham  Dalyell,  subsequently  verified  the  fact,  which 
had  been  doubtecf  by  certain  naturalists.  The  observations 
of  M.  Sars  were  made  upon  the  Botrylli  of  the  Norwegian 
coasts.  {Beskrivelser  og  iagiiagelser  oder  nogle  meerke- 
Use  eUer  nye  i  habet  bed  den  Bergenske  kyst  lebende  dyr 
af  polypemesy  acalephernes,  radiathernes,  annelidernes  og 
mollushernes  classer,  4to.,  Bergen,  1835.)  The  metamor- 
phosis of  these  animals  is  admirably  described  and  figured 
in  the  beautifully  illustrated  paper  by  M.  Milne  Edwards, 
entitled  *  Observations  sur  Les  Ascidies  composces  des  Cotes 
de  La  Manche^  read  before  the  French  Academy  of  Sciences 
on  the  11th  November,  1839,  wherein  the  stmcture  and 
gen^ral  physiology  of  these  highly  interesting  animals  is 
explained  in  a  masterly  manner.  The  researches  of  Savigny, 
of  whom  M.  Milne  Edwards  speaks  in  those  terms  of  eulogy 
which  every  zoologist  must  feel  to  be  due  to  that  acute,  accu- 
rate, and  patiently  investigating  naturalist,  were  principally 
employed  upon  animals  preserved  in  spirits,  which  will  ac- 
count for  the  fact  of  some  of  their  delicate  organs  having 
escaped  his  notice ;  for,  as  M.  Milne  Edwards  traly  ob- 
serves, it  is  only  by  studying  these  small  animals  in  the 
living  state  that  one  can  hope  to  fill  up  the  lacunas  which 
Savigny  left  in  their  history.    This  has  been  most  satisfac- 
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Tbdpoto  of  Anuirouoliim  pvoliferum,  newly  hatched  Oiighly  ma^^QiOcd). 

a,  tegnmentary  body  of  the  trunk  leen  within  the  pouch;  (,  noach  encloaing 
the  Titellua,  and  forming  the  tunic  of  the  bodv  of  the  Inrra ;  V",  appendages 
terminating  in  aucken  and  enabling  the  aaimal  to  fix  itself;  a*,  tail  formed  by 
a  proloug^on  of  the  tegumentary  body>  and  enclosing  a  tubular  appendage 
of  the  Titelline  sac.    (M.  Edwards.) 


of  the  nme  tpeoiet,  magnified.    (M.  E .) 


torily  done  by  M.  Milne  Edwards,  who  established  himself 
on  tne  coasts  of  the  Channel,  where  these  Ascidies  abound ; 
and  the  results  of  his  observations  are  embodied  in  the 
paper  last  quoted,  which  brings  down  the  history  of  these 
animals  to  the  present  time,  and  most  lucidly  explains 


their  organization  and  habits.  We  regret  that  our  limits 
will  not  permit  us  to  lay  this  excellent  gaper  in  detail 
before  our  readers.  It  is  full  of  the  most  interesting  in- 
formation, and  we  recommend  those  among  them  who  are 
observers  to  take  this  paper  and  their  microscope  with 
them  to  the  coast,  reminding  them  at  the  same  time  that 
>Vhen  thev  have  sufficiently  amused  themselves  with  ex- 
amining the  metamorphosis  and  organization  of  these  Aa- 
cidians,  they  will  find  plenty  of  opportunities  for  adding 
to  our  stock  of  knowledge  relative  to  the  comparative  ana- 
tomy and  habits  of  a  multitude  of  marine  productions 
which  demand  an  investigation  and  illustration  like  that 
bestowed  by  M.  Milne  Edwards  on  the  Compound  Asci- 
dians. 

Fossil  Tunicata  ? 

We  would  draw  the  attention  of  geologists  to  a  more 
narrow  investigation  of  the  organic  remains  preserved  in 
the  various  strata,  and  particularly  in  the  older  formations, 
with  a  view  to  the  detection  of  fossil  animals  belonging  to 
this  group.  There  is  reason  for  believinff  that  they  were 
more  plentiful  than  is  generally  supposed,  and  the  test  or 
envelope  of  many  of  them  must  have  been  capable  of  pre- 
servation. The  forms  themselves,  presenting  a  low  ffcnde 
of  organization,  are  just  such  examples  of  animal  life 
as  might  be  looked  for  in  those  beds  which  were  once  at 
the  bottom  of  the  antient  seas,  whilst  they  are  found  among 
the  marine  productions  of  the  present  day. 

Here  then  we  shall  notice  Ischadites  Kbtiigii^  from  the 
lower  Ludlow  rock,  described  and  figured  m  Mr.  Mur- 
chison's  *  Silurian  System.' 

Mr.  Murchison  remarks  that  these  curious  fossils  are  so 
grouped  together,  that  he  always  compared  them  with 
packed  or  baked  figs;  and  he  says  that  Mr.  Konig,  to 
whom  he  referred  them,  thus  speaks  of  them : — *  I  am  of 
opinion  that  they  may  be  considered  to  belong  to  the 
family  of  Ascidiiff,  Like  the  Leucophthalmus  of  the  '  Icones 
Sectiles'  (cent,  i.,  f.  1),  they  seem  to  form  a  ^oup  of  ^lo- 
bular,  coriaceous,  and,  it  may  be  added,  pediclea  bodies  ; 
for  in  one  of  them  the  cicatrix  for  the  insertion  of  the 
pedicle  distinctly  apnears.  As  however  no  traces  of 
branchial  and  intestinal  apertures  are  apparent  on  the  sur- 
face exposed  to  view,  it  would  be  rash  to  constitute  this 
fossil  a  genus,  or  to  assign  it  a  place  in  any  of  the  known 
genera  of  the  naked  Motltisaa^  to  which  Leucophthalmus 
unquestionably  belongs.' 


Ischadites  Runigii. 

TUNING,  the  art  of  adjusting  the  several  sounds  of  a 
musical  instrument  so  as  to  make  its  scale  approach  to 
correctness ;  also  that  of  putting  two  instruments,  each  of 
which  has  the  parts  of  its  scale  in  proper  relative  adjust- 
ment, into  agreement  with  each  other. 
-  Some  musical  instruments  have  a  permanent  relative 
scale,  all  the  parts  of  which,  if  changed  at  all,  change  to- 
gether. Thus  a  horn  or  a  flute  may  change  its  pitch  from 
the  heat  of  a  room,  but  all  the  parts  change  together,  and 
the  whole  effect  of  temperature  is  corrected  at  once  by 
lengthening  the  pipe  of  which  the  instrument  consists. 
Other  instruments  require  to  have  the  parts  of  their  scales 
compared  with  each  other  from  time  to  time,  owing  to 
their  several  parts  being  unconnected  and  subject  to  un- 
equal wear  or  to  separate  accident:  such  as  the  organ 
and  piano-forte.  Others  again  are  so  liable  to  these  de- 
raneements  as  to  require  tuning  on  every  occasion  of  ube, 
as  the  violin  class,  the  harp,  the  drums,  8cc.  It  is  not  our 
intention  to  enter  into  the  mode  of  tuning  instruments  in 
detail,  but,  as  promised  in  the  article  Scalb,  to  give  some 
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account  of  the  difficulties  which  are  met  with  in  the  actual 
construction  of  any  scale,  and  the  ordinary  modes  of  meet- 
ing them. 

In  the  article  just  referred  to  we  have  pointed  out  the 
mathematical  commencement  of  this  suoject,  and  have 
made  it  evident,  from  first  principles,  that  a  perfect  scale  is 
impossible  ;  that  is  to  say,  one  in  which  all  the  intervals, 
or  even  all  the  principal  intervals,  in  every  key,  shall  be 
perfect.  Let  additional  notes  be  introduced  to  make  ex- 
isting keys  perfect,  and  those  additional  notes  would  them- 
selves become  the  key-notes  of  new  keys,  requiring  addi- 
tional notes  to  make  them  perfect.  Again,  the  conditions 
of  the  ordinary  musical  instruments  require  that  the  octave 
shall  consist  of  only  twelve  semitones,  and  tlK>ugh  some' 
organs  have  been  constructed  with  more,  it  is  not  worth 
while  to  embarrasfi  the  subject  by  treating  of  any  other 
scale  than  that  of  the  twelve  semitones.  We  shall  use  the 
same  notation  as  before,  namely,  expressing  the  following 
note  of  the  treble  scale. 


i 


f^ 


by  c,  we  shall  denote  the  successive  cs  in  ascent  by  q\  c^, 
&c.,  and  those  in  descent  by  Cp  c^  &c. :  thus  p,  is  three 
octaves  below  c,  and  c^  is  four  octaves  above  it.      '^ 

The  first  point  is  to  fix  upon  some  one^  note,  by  the 
|)itch  of  which  all  others  may  be  determined.  The  only 
way  of  retaining  a  permanent  pitch  for  use  is  by  having 
an  instrument  whion  time  will  not  alter.  It  is  true^  thiS 
the  pitch  of  a  note  depends  only  upon  the  number  of  vi- 
brations in  a  second,  and  can,  by  tne  description  of  this 
number,  alwa}^  be  recovered  by  acoustical  experimentB4 
But  we  might  as  well  expect  a  carpenter  to  ascertain  his 
own  foot-rule  for  himself  by  the  pendulum  [Standard], 
as  an  ordinaxy  musician  to  appeal  to  the  theory  of  mu- 
sical vibrations.  A  standard  pitch  is  usually  obtailled,  or 
professed  to  be  obtained,  by  the  tu|iing;fork,  an  instru- 
ment consisting  of  two  steel  prongs  growing  out  of  a  steel 
handle.  When  these  prongs  are  shiuT)ly  struck  they  vi» 
brate,  and  if  the  instrument  be  then  held  to  the  ear,  or 
placed  upon  the  fiap  of  a  table,  or  any  other  sound-board* 
a  low  and  very  pure  sound  is  heard,  if  the  prongs  be  per- 
fectly equal.  These  tuning-forks  are  usually  made  to 
sound  either  c^  or  a,  and  they  would  answer  their  purpose 
exceedingly  well  if  there  really  were  in  existence  an^ 
standard  from  which  they  were  made.  But  this  there  is 
not ;  and  the  consequence  ia,  that  not  only  do  the  tuning- 
forks  of  different  makers  frequently  vary  a  Uttle  from  each 
other,  but  the  new  forks  are  sensibly  higher  than  the  old 
ones.  We  have  already  seen  how  much  the  pitch  used 
in  different  places  vanes  [Aoousncs,  p.  97],  and  also 
how  very  much  what  is  now  called  concert-pitch  is  higher 
than  it  was  a  century  ago  [Pipb].  This  rise,  it  appears, 
is  still  goin^  on,  and,  uSess  measures  are  taken  to  stop  it, 
will  not  finish  until  all  the  compositions  of  the  old  mas- 
ters are  played  and  sung  two  or  three  notes  higher  than 
they  were  really  written. 

Thefe  wius  n^e  are  told,  a  few  yeara  ago,  a  sttndard,  so 
called,  constructed  under  the  direction  of  those  who  ma- 
nage the  Philharmonic  concerts ;  but  we  are  not  aware 
that  any  account  was  given  of  the  method  of  selection, 
or  that  any  experiments  were  instituted  with  a  view  to  its 
perpetuation.  We  are  also  told  that  this  mysterious  stan- 
dard was  committed  to  the  charge  of  one  particular  trades- 
man, and  tfiat  the  rest  of  the  craft  had  difficulty  in  ob- 
taining it.  Since  we  began  to  write,  we  have  seen  another 
promulgation  of  a  standard  tuning-fork,  for  the  especial 
use  of  sinffing  classes.  The  prospectus  of  the  seller  states 
that  careml  experiments  have  determined  th)i(t  the  Phil- 
harmonic c  (the  c*  of  oiir  notation)  vibrates  less  than  512 
tiroes  in  a  second ;  how  much  less  is  not  stated.  These  new 
tuning-forks  are  asserted  to  have  had  their  pitch  raised  to 
vibrate  512  times  in  a  second ;  avowedly  for  no  other  rea- 
son than  that  512  is  a  good  number  for  calculation,  and 
intermediate  between  those  of  tuning-forks  now  In  use ; 
and  it  is  stated  that  every  fork  is  tuned  to  the  true  stan- 
dard by  a  *  scientific  process.'  But  directors  of  concerts 
and  publishers  of  music  should  be  aware  that  no  attention 
is  ever  paid  by  those  who  understand  ^uch  matters  to 
scientific  secrets;  and  that  until  a  ftill  account  is  pub- 
lished, and  authenticated  copies  of  the  standard  are  made 


secure  and  accessible,  the  science  of  the  standard-makers 
will  rank  no  higher  than  that  of  the  tailors  who  cut  '  on 
unerring  geometrical  principles.' 

Mr.  Woolhouse,  who  made  the  last  experiments  on  thia 
subject  which  were  published  C  Hssay  on  Musical  Inter- 
vals,' p.  64),  finds  the  *  common  pitch-note  a'  to  make  424 
double  vibrations  in  a  second,  from  whence  he  infers  thai 
c'  gives  500  such  vibrations :  but  whence  he  got  this  pitch* 
note  he  does  not  state,  nor  whether  he  was  aware  of  the 
existence  of  a  so-called  Philharmonic  standard.  As  mat-> 
ters  stand,  we  should  recommend  every  one  not  to  be  led 
into  the  belief  of  the  existence  of  a  standard  without  some 
better  account  of  it  than  yet  exists,  and  also  in  the  mean 
time  to  do  what  he  can  to  keep  down  concert-pitchy  so  as 
at  least  to  prevent  its  rising  higher  than  it  now  generally 
is. 

There  is  another  matter  connected  with  the  tuning-forks 
which  requires  some  attention.  These  forks  (in  England 
— not  on  the  Continent)  are  differently  manufactured: 
there  are  c  forks  and  a  forks,  that  is,  forks  which  sound  c^ 
and  A.  In  the  orchestra,  which  must  follow  the  violins, 
the  A  fork  is  always  used ;  while  in  tuning  a  piano-forte, 
harp,  &c.,  the  c  fork  is  used.  It  is  much  to  be  wished  that 
only  one,  the  a  fork,  should  be  used.  Even  if  the  scale  were 
peifect,  it  would  still  be  desirable  not  to  run  the  risk  of 
error  arising  from  the  use  of  different  forks ;  add  to  which^ 
that  without  extreme  care,  such  care  as  never  is  taken,  it 
is  impossible  to  avoid  making  the  temperament  depend 
somewhat  upon  the  note  which  is  first  tuned,  and  which 
must  be  that  sounded  by  the  fork.  We  do  not  certainly 
much  beheve  in  the  temperament  of  an  orchestra;  the 
characters  of  the  instruments  are  various,  and  the  dis- 
position of  most  of  t|;ie  wind  instruments  to  be  a  little  out 
of  tune,  each  in  one  or  more  particulax  parts-  of  the  scale, 
gives  them  each  something  so  like  a  temperament  (or  dis- 
temperament,  if  the  reader  pleases)  of  its  own,  that  the 
united,  body  disobeys  temperament  to  a  degree  which  sets 
the  slight  differences  between  one  system  and  another  al- 
together aside.  In  the  full  passages  there  is  too  much 
noise  for  the  ear  to  be  very  nice  on  this  point,  and  in  the 
solos  the  leading  instrument  marks  its  own  temperament 
upon  the  whole  orchestrH.  But  when  a  few  instruments 
come  together,  some  of  which  are  tuned  from  a  and  others 
from  c,  the  di^vantage  of  different  temperaments  may 
be  sensibly  felt.  But  aU  this  must  be  said  with  much  de- 
ference, K)r  circumstances  connected  with  the  scale  or  its 
adjustment  may  produce  very  different  effects  on  different 
ears.  , 

The  leading  note  being  settled,  the  tuner  must  learn  to 
tune  that  note  in  perfect  unison  with  his  fork,  and  theti  to 
tune  the  octaves  of  that  note  both  above  and  below.  This 
seems  to  be  the  most  plain  and  straightforward  part  of  the 
whole  operation :  nevertheless,  easily  as  tuners  take  it,  and 
readily  as  they  refer  to  one  of  their  octaves  as  being  as 
good  an  authority  as  the  original  note  itself,  we  cannot 
help  thinking  that  more  pains  than  is  usually  taken  might 
be  well  bestowed.  A  note  and  its  octave,  when  the  con- 
sonance is  perfectly  well  tuned,  should  sound  like  one 
note :  now  considering  that  in  a  gn^nd  piano  there  are  six 
strings  to  be  tuned  before  an  octave  is  ready,  three  unisons 
vnth  the  lower  note  and  three  with  the  upper,  it  is  not  so 
very  easy  to  present  that  perfectlyindi  visible  effect  which 
a  good  artist  ought  to  strive  for.  There  is  a  method  (given 
in  Jousse's  work)  of  tuning  the  twelve  semitones  of  one 
octave-interval  first,  without  tuning  the  octave  of  any  note, 
by  proceeding  upwards  by  fifths  and  downwards  by  fourths, 
unUl  the  wh3e  is  completed,  and  this  purposely  to  avoid 
depending  upon  notes  m  the  adjaoent  octaves.  This  mode, 
however,  or  any  other,  must  be  matter  of  individual  selec- 
tion :  it  cannot  be  supposed  that  ar^  one  method  would  be 
best  suited  to  all  ears. 

Those  who  are  acquainted  with  the  mathematical  theory 
of  the  scale  know  that  all  the  concords  cannot  be  made 
perfect :  others  may  learn  it  in  the  following  way.  Sup- 
'  pose  twelve  perfect  filths  to  be  tuned  upwards  from  c  and 
give  tlie  results  the  names  of  the  notes  which  they  would 
represent  in  the  scale  of  twelve  semitones,  and  in  the  no- 
menclature of  sharps,  if  the  scale  were  perfect  We  should 
then  have 

C,  G,  D',  A^  E*,  tf ,  F»8,  C4#,  0%  D»»,  A^fe  E%  «?». 

(Now  since  b«4  is  the  same  note  as  c7,it  appears  that  twelve 
perfect  fiahs  should  be  the  same  as  seven  octaves;  and  if 
we  pass  to  the  octave  below,  as  soon  as  we  get  out  of  the 
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octave  beginning  with  c,  we  should  have  c,  o,  d,  a,  e,  &c. 
the  last  being  c*.  It  Vvill  be  found  however  that  this  is 
not  true,  but  that  the  note  obtained  from  twelve  ascents 
by  fifths  intermixed  with  six  descents  by  octaves  is  sharper 
than  c*.  Again,  if  the  perfect  thirds  be  tuned  from  c,  we 
should  have  c,  e,  o#,  c*,  but  it  will  be  found  that  c*  ob- 
tained in  this  way  is  too  flat.  The  octave  derived  from  the 
fifths  vibrates  223  times  where  it  should  vibrate  220;  and 
that  derived  fi-om  the  thirds  vibrates  125  times  where  it 
should  vibrate  128.  The  slight  alterations  which  are  made 
in  order  that  any  one  of  the  twelve  notes  of  the  octave 
may  be  fit  to  be  used  as  a  key-note,  without  any  shock  to 
the  ear,  constitute  the  temperament  of  a  scale  ;  the  altered 
consonances  are  said  to  be  tempered.  Some  writers  call 
the  interval  from  the  false  octave  obtained  by  the  fifths  to 
the  true  one,  by  the  name  of  the  wolf;  and  using  the  word 
in  this  sense  Lord  Stanhope  contends  (and  justly)  for  five 
tvolves,  one  from  the  fifths,  and  one  from  each  of  the  sets 
of  thirds  beginning  with  c,  cjt,  d,  dJ;  and  three  more 
\  might  have  been  got  from  the  minor  thirds.  But  by  the 
term  tooff  other  writers  mean  the  bad  fifth  which  exists  in 
the  worst  key,  when  the  temperament  is  allowed  to  favour 
some  keys  at  the  expense  of  others.  Simple  as  this  little 
variation  in  the  meaning  of  a  term  may  be,  it  is  worth 
while  to  notice  it.  A  writer  on  tuning  charges  some  of 
the  pianoforte-makers  of  his  time  with  utter  ignorance  of 
the  scale,  in  stipulating  with  the  tuners  whom  they  em- 
ployed that  there  should  be  no  wolf.  In  all  probability 
they  only  meant  that  no  key  should  be  worse  than  another, 
or  that  the  temperament  should  be  e^ual.  This  term  wolf 
is  said  to  be  derived  from  the  jarring  of  a  badly-tuned 
consonance,  supposed  to  resemble  the  distant  howling  of 
the  animal :  we  rather  suspect  it  was  so  called  because  it 
was  hunted  from  one  part  of  the  scale  to  another  like  a 
wild  beast,  in  hopes  of  getting  rid  of  it. 

Two  systems  of  temperament  suggest  themselves :  the 
first,  eqticU^  in  which  the  necessary  defects  of  the  scale 
are  distributed  equally  throughout  it ;  the  second,  uit^^^t^/, 
in  which  some  mode  is  adopted  of  distributing  the  imper- 
fection so  as  to  make  some  Keys  feel  it  less  than  others. 
The  most  common  practice  of  our  day  is  to  endeavour  at 
equal  temperament.    The  two  systems  have  their  advo- 
cates, and  the  arguments  for  one  and  the  other  are  as  fol- 
lows.   In  favor  of  equal  temperament  it  is  urged  that  all 
the  keys  are  made  equally  good,  and  that  in  no  one  does 
the  imperfection  amount  to  a  striking  defect :    also  that  in 
the  orchestra  there  is  little  chance  of  any  uniform  tempe- 
rament among  the  various  instruments,  if  it  be  not  this 
one.    Against  e^ual  temperament  it  is  urged  that  it  takes 
away  all  distinctive  character  from  the  diiferent  keys,  and 
leaves  no  one  single  key  perfect.    All  these  arguments 
have  force,  both  for  anci  against :   for  ourselves,  we  con- 
sider those  against  equal  temperament  much  the  stronger. 
We  have  often  felt  that  a  pianoforte  newly  tuned  has,  with 
much  correctness,  a  certain  insipidity,  which  wears  ofP  as 
the  effect  of  the  tuning  gradually  disappears ;  insomuch 
that  the  best  phase  of  the  instrument,  to  our  ears,  is  ex- 
hibited during  the  period  which  precedes  its  becoming 
offensively  out  of  tune.    At  this  time  the  progress  towards 
the  state  of  being  out  of  tune  (for  which  there  is  no  single 
word,  maltonation  would  do  very  well)  can  only  be  called 
a  cfeanj^e  of  the  temperament ;  and  the  several  keys  berin 
to  exhibit  varieties  of  character  which,  until  maltonation 
arrives,  render  the  instrument  more  and  more  agreeable. 
But  it  must  be  remarked  with  respect  to  equal  tempera- 
ment, that  it  cannot  be  obtained  in  the  orainary  way  of 
tuning.    The  only  way  of  obtaining  a  given  temperament, 
equal  or  unequal,  with  certainty,  is  to  take  a  monochord, 
and  having  calculated  the  proper  lengths  of  the  different 
strings,  to  form  the  successive  notes  on  the  monochord, 
and  to  tune  the  several  notes  of  the  instrument  in  unison 
with  them.    No  tuner  can  get  an  equal  temperanq^nt  by 
trial :  so  that  the  question  lies  between  the  having  all  sorts 
of  approximations  to  equal  temperament,  according  to  the 
propensities  of  different  ears,  or  as  many  sorts  of  approxi- 
mations to  some  other  systems.    Had  the  English  nation 
been  as  musical  as  it  is  mechanical,  a  portable  monochord, 
or  system  of  monochoFds,  would  have  been  invented,  on 
which  any  given  system  of  temperament  could  have  been 
readily  laid  down  by  rule,  and  thence  transferred  to  the 
instrument. 

The  mode  of  proceeding  by  approximation  to  equal 
temperament  is  amply  to  tune  the  fifths  a  little  too  flat, 


and  the  following  order  of  proceeding  is  the  most  usual, 
and  has  often  been  given.  The  first  letter  represents  the 
note  already  tuned,  the  second  the  one  which  is  to  be 
tuned  from  it :  a  chord  interposed  in  parentheses  represents 
the  trial  that  should  be  made  upon  notes  already  m  tune, 
in  order  to  test  the  success  of  the  operation  as  far  as  it  has 
gone.  The  first  step  is  to  put  c^  m  time  by  the  tuning- 
fork:— 

c* ;  c>c ;  CG ;  GOi ;  g,d  ;  da  ;  aa,  ;  a,e  ;  (ceg)  ;  eb  ;  (ceo, 
dgb);  bb,;  B,Fjf;  (dfJa)  ;  f#Fj#;  f,#c#;  (a,c$b>  ; 
cJtGj;  (eoJb);  c»f;  (fac^;  ka,#;  (Ax#or);  a,Sa?; 
aJdJ;  (DjfGAjf);  d#g,#;  (0|#cDft). 

We  have  written  all  the  semitones  as  sharps,  whether 
tuned  from  above  or  from  below.  Of  course,  since  the 
fiftihs  are  all  to  be  a  little  too  small  in  their  intervals,  the 
upper  note  must  be  flattened  when  tuned  fit>m  below,  and 
the  lower  note  sharpened  when  tuned  lh>m  above.  In  the 
preceding  the  octave  cc^  is  completely  tuned,  and  also 
the  adjacent  interval  Fijtc.  The  rest  of  the  inrtrument 
is  then  to  be  tuned  by  octaves.  The  thirds  should  all  come 
out  a  little  sharper  than  perfect,  as  the  several  trials  are 
made :  when  this  does  not  happen,  some  of  the  preceding 
fifths  are  not  equal.  The  parts  which  are  first  tuned  by 
the  fifths,  and  from  which  ail  the^others  are  tuned  by  oc- 
taves, are  called  bearings. 

We  shall  now  show  how,  by  means  of  the  theory  of  the 
scale,  to  examine  a  system  of  temperament:  the  rest  of  this 
article  is  therefore  only  for  those  who  have  some  mathe- 
matical knowledge  of  the  scale.  Everything  will  be  ex- 
pressed in  mean  semitones,  and  the  following  additions 
will  b^  convenient.  A  major  tone  is  2*039100  mean  semi- 
tones; a  minor  tone  1*824037;  a  diatonic  semitone 
r  117313 ;  a  comma  •  215063 ;  the  excess  of  twelve  jierfect 
fifths  above  seven  octaves  '234000,  a  little  more  than  a 
comma,  frequently  called  a  comma ;  the  excess  of  an  oc- 
tave above  three  perfect  thirds  *  410689.  Various  modes 
of  dividing  the  octave  have  been  proposed,  that  is,  of 
creatiiig  imaginary  subdivisions,  by  means  of  which  to 
express  the  various  intervals  required.  None  is  so  con- 
venient, in  our  opinion,  as  the  expression  by  means  of 
mean  semitones  and  their  fractions. 

We  prefer  to  show  a  complete  examination  of  one 
system,  in  such  a  manner  that  any  one  may  apply  it  to 
another,  instead  of  briefly  noting  the  peculianties  of  differ- 
ent systems.  We  shall  take  as  an  example  Dr.  Young's 
first  system,  which  is  as  follows : — ^Tune  downwards,  from 
the  key-note,  six  perfect  fifths,  ascending  into  the  octave 
interval  cx:^  when  necessary:  then  tune  upwards,  from 
the  key-note,  six  equally  imperfect  fifths,  throwing  the 
whole  error  of  '2346  of  a  mean  semitone  equally  among 
them.  In  the  equal  temperament  the  wolf  is  made  to  bear 
twelve  cubs :  here  only  six — larger  ones  of  course.  Now  a 

Serfect  fifth,  being  two  major  tones,  a  minor  tone,  and  a 
iatonic  semitone,  is  thus  composed : 

Two  major  tones    4*078200  mean  semitones 

Minor  tone  1 • 824037 

Diatonic  semitone  1' 117313 
Perfect  fifth        7*019550 
The  imperfect  fifth  of  this  temperament  is  to  be  flat- 
tened by  the  axth  part    of  -234600,  or  '039100,  and 
7-019550- "039100  is  6*980450,  the  imperfect  firth  re- 
quired.   We  are  then  to  proceed  as  follows : — 


4. 


6. 


C>     1200000 
7-01955 

nls 

C 

Six  fifths  apmuds 
imperfect. 

0-00000 
6*98045 

F       4*98045 

F     16*98045 

701955 

A)t     9*96090 
7-01955 

1. 
2. 

G 

D» 
D 

6*98045 
6-980^ 

13-96090 
1*96090 
6-98045 

D8     2*94135 

D>#  14*94135 

701955 

Gjf     7-92186 
7-01955 

3. 

4. 

A 
£ 

8*94135 
6-98045 

15*92180 
3-92180 
6*98045 

CJf      0*90225 

C'Jf  12*90225 

701955 

n     5*88270 

5. 
6. 

B      10-90225 

6*96045 

F}{  17*88270 

F«     5*88270 

Digitized  by  V 

^C 

)ogle 

T  U  N 


357 


TUN 


There  is  no  doubt,  at  least  in  this  world,*  much  surplus- 
age in  canying  the  results  to  five  decimals,  or  the  hundred- 
thousandth  part  of  a  mean  semitone ;  but  all  calculators  are 
aware  of  the  desirableness  of  using  more  places  than  will  ulti- 
mately be  wanted.    Collecting  the  above  results,  we  have, 
for  the  interval  of  every  note  from  c,  as  fiur  as  cS  as  follows : — 
C     0-00000    I    E     3-92180        G#    7'92180 
Cj{  0-90225    I    F     4-98045        A      8-94135 
D     1-96090        FJf  5-88270        AiJ    9-96090 
D#  2-94135    I    G     698045        B      10*90225 
^Ye  shall  now  examine  the  effect  upon  the  several  keys. 
\Vz  have  remarked   [Scale,  p.  504]  that  the  effect  of 
making  an  interval  too  small  is  to  render  the  consonance 
of  a  more  plaintive  character ;  while  we  may  suppose  that 
too  large  an  interval  has  a  somewhat  contrary  effect. 
As  the  most  important  chord  of  every  key  is  that  of  the 
key-note,  its  third,  and  fifth,  we  must  lorm  our  idea  of  the 
effect  of  each  key  from  observing  the  effect  of  the  tempe- 
rament upon  the  common  chord  of  the  key-note,  judging 
of  the  character  of  the  key  by  the  amount  and  direction  of 
the  temperament  of  the  third  and  fifth.    Now  a  major 
third  is  msuie  of  a  major  and  minor  tone,  and  is  therefore 
3-86314  mean  semitones ;   while  a  minor  third,  or  a  major 
tone,  and  a  diatonic  semitone,  is  3-15641  mean  semitones. 
Hence  the  principarthord  of  a  key,  according  as  it  is  major 
or  minor,  has  the  following  intervals  from  the  key-note  :— 
Major  3-86314,      7*01955 
Minor  3-15641,      7  01955 
To  examine  any  particular  key,  take  out  the  numbers 
from  the  preceding  table  opposite  to  the  notes  of  the  prin- 
cioal  chord  (adding  12  to  malce  the  octave  when  necessary) ; 
subtract  the  number  of  the  key-note  from  each  of  the  other 
two,  and  the  remainders  will  give  the  tempered  intervals. 
Compare  the  tempered  intervals  with  the  preceding  correct 
intervals,  and  the  amount  and  direction  of  the  tempera- 
ment will  be  seen.    For  instance  : — 


Key  of  A  major. 

C'jf  12-90225 
8-94135 

3*96090 
3-86314 


E»  15*92180 
8-94135 

6*98045 
7-01955 


A  8-94135 

Tempered  intervals    . 
Pprfect  intervals  .     , 

Temperaments     ,     ,     .  -pb9776  —  '03910 

and  +  means  sharper  than  perfect,  —  flatter  than  perfect. 
We  might  describe  this  chord  (keeping  three  decimids, 
which  IS  more  than  sufficient)  as  having  a  temperament 
expressed  by  the  following  symbol  (+-098,  --039);  and 
if  we  examine  all  the  keys  m  the  same  manner,  we  shall 
liave  the  following  account  of  this  system  of  temperament. 
(A  person  who  is  used  to  the  subject,  and  to  cwculation, 
might  proceed  more  shortly  by  considering  the  law  of  the 
system,  but  the  beginner  had  best  take  each  key  by  itself. 
"VVe  have  preserved  the  use  of  sharps  only,  for  the  sake  of 
syrametiy.) 

MajoT  Key.         TempPTament.  Minor  Kcv.  Temperament. 

0,  D,  G        (-1-  -059,  -  -039)  A,  B,  Ifi        (-098,  -  -039) 
Ci?,  i%  G«  (-h-215,       0)     A8,  DJf,  P    r-  -215,        0) 
Djt  (+  •  176,       0)  C    ( -  -215,  -  -039) 

E    (+-137, --039)  CJK--i:^,       0) 

F    (+-098,       0)  D    (--137, --039) 

A    (+'098,  --039)  Fif(--098,        0) 

Ajf  (+ - 137,       0)  G    (-  •  176,  -  -039) 

B    (+  •  176,  -  -039)  G3t  C-  •  176,       0) 

The  rules  for  the  verification  of  every  such  process  are 
six  in  number,  and  as  they  express  relations  which  may 
be  made  of  signal  use  in  searching  for  systems  of  tempera- 
ment, we  give  them  at  length.  In  all  these  rules  it  is  sup- 
posed that  the  fifths  and  minor  thirds  are  tempered  flat, 
the  major  thirds  sharp,  and  that  the  signs  are  neglected. 

1.  The  sum  of  the  temperaments  of  all  the  fifths  in  the 
twelve  keys  must  be  the  excess  of  twelve  fiftlis  above 
seven  octaves,  or  •23460  of  a  mean  semitone. 

2.  The  sum  of  the  temperaments  of  all  the  thirds  in 
the  twelve  major  keys  must  be  the  excess  of  the  octave 
above  three  major  thutds  taken  four  times,  or  1-64236  mean 
semitones ;  the  sum  of  the  temperaments  of  the  thirds  in 
any  three  keys  whose  tonics  are  successive  thirds  being  the 
excess  above  mentioned,  or  -41059  of  a  mean  semitone. 

3.  The  sum  of  the  temperaments  of  all  the  thirds  in  the 

*  Mr.  Marsh,  the  author  of  a  treatise  on  tuning,  is  seriously  of  opinion  tlmt 
a  perriict  scale  is  one  of  the  blessings  reserved  fbr  a  future  state,  in  which  *  it 
IV ill  1)o  pari  of  the  enjoyment  of  the  bleased  to  chant  the  praises  of  their 
Creator  m  extatic  hallelujahs,  whm  tystem  ^  Uminff  skali  no  Imger  perph*  u$, 
ofid  Un^ferament  fhall  be  no  im/r^* 


twelve  minor  keys  is  three  times  the  excess  of  four  minor 
thii-ds  over  an  octave,  or  1  •  87695  mean  semitones ;  the 
sum  of  the  temperaments  of  the  thirds  in  any  four  minor 
keys  whose  tomes  are  successive  minor  thirds  being  the 
excess  above  mentioned,  or  '62565  of  a  mean  semitone. 

4.  The  temperament  of  the  third  in  any  major  key,  in- 
creased by  the  temperaments  of  the  fifths  in  that  key  and 
the  three  succeeding  dominant  keys,  makes  a  comma,  or 
-215063  of  a  mean  semitone.  The  dominant  of  a  note  is 
the  fifth  above  it ;  so  that  the  successive  dominant  keys  of 
c  major,  for  instance,  are  those  of  g,  d,  a.  Thus,  in  the 
above  system,  the  temperament  of  the  third  in  aK  major  is 
-137,  and  those  of  the  fifths  in  Aft,  f,  c,  q,  are  0,  0,  -039, 
-039 :  put  these  together,  and  we  have  -215,  a  comma,  as 
asserted. 

5.  The  temperament  of  the  minor  third  in  any  key, 
together  with  the  temperaments  of  the  fifths  in  the  three 
succeeding  subdominant  keys,  make  a  comma,  or  -  21506 
of  a  mean  semitone.  The  subdominant  of  a  note  is  the 
fourth  above  it;  so  that  the  successive  subdominant 
keys  of  c,  for  instance,  are  those  of  f,  Aft,  nft.  Thus  in 
the  above  system,  the  temperament  of  the  third  in  Aft 
minor,  for  instance,  is  *215,  and  the  temperaments  of 
the  fifths  in  nft,  oft,  eft,  are  severally  0;  these  put  to- 
gether of  course  give  -215,  a  comma,  as  asserted.  ' 

6.  The  temperament  of  the  flat  seventh  in  any  key  is 
the  difference  of  those  of  the  fifth  in  that  key  and  the 
minor  third  in  the  dominant  key. 

The  algebraist  may  easily 'see  how  these  rules  are 
deduced,  and  also  that  they  are  all  which  can  be  obtained. 
They  amount  altogether  to  25  equations  of  condition ;  for 
the  first,  fourth,  and  fifth  rules  contain  the  second,  third, 
and  sixth.  Now,  the  pitch  note  c*  being  given,  there  are 
eleven  notes  to  be  determined,  and  there  are  3  X  12  or  36 . 
equations  between  the  values  of  those  notes  and  the  tem- 
peraments of  the  major  thirds,  minor  thirds,  and  fifths, 
but  36  equations  b<jtweenr  the  eleven  values  of  the  notes 
should  give  25  equations  between  the  values  of  the  tem- 
peraments ;  and  these  25  equations  are  contained  in  our 
first,  fourth,  and  fifth  rules. 

In  every  system  of  temperament  which  deserves  the 
name,  the  fifths  must  be  flattened,  and  also  the  minor 
thirds ;  while  the  major  thirds  must  be  sharpened.  In  any 
other  case,  the  algebraist  might  use  the  preceding  rules  by 
considering  as  negative  the  temperament  of  a  sharpened 
fifth  or  minor  thini,  or  of  a  flattened  third.  In  this  sense 
these  rules  are  always  true,  from  the  instant  when  the 
strings  of  the  instrument  are  put  on,  and  throughout  its 
existence  as  a  sounding  body. 

It  is  now  easy  to  determine  the  temperaments  of  the 
thirds,  major  and  minor,  from  those  of  the  fifths.  From  a 
comma  subtract  the  sum  of  tlie  temperaments  of  the  fifths 
in  any  one  key  and  the  three  following  dominant  keys, 
and  the  remainder  will  be  the  temperament  of  the  major 
third  in  that  key.  Again,  from  a  comma  subtract  the  sum 
of  the  temperaments  of  the  fifths  in  the  three  subdominant 
keys  following  any  given  key,  and  the  remainder  will  be 
the  temperament  of  the  minor  third  in  that  key.  Henc« 
we  may,  without  any  trouble,  lay  down  at  pleasure  the 
temperaments  of  the  fifths,  and  deduce  those  of  the  thirds. 
But  we  cannot,  from  the  temperaments  of  the  thirds, 
deduce  those  of  the  fifths.  It  must  be  remembered  that  a 
succession  of  fifths,  setting  out  from  a  given  note,  runs 
through  every  note  of  the  scale  before  it  reaches  that 
note  again  ;  while  the  major  thirds  are  brought  up,  so  to 
speak,  by  the  original  note,  in  three  successions,  and  the 
minor  thirds  in  four.  There  are  then  four  distinct  parcels 
of  major  thirds,  and  three  of  minor  ones,  so  that  it  is  im- 

n'ble  to  pass  out  of  one  into  another  by  thirds  alone, 
'ould  be  possible  to  temper  all  the  major  thirds 
equally,  and  yet  to  retain  an  unlimited  number  of  modes 
of  tempering  the  fifths,  depending  upon  the  manner  in 
which  one  system  of  thirds  is  joinedf  on  to  the  others ;  and 
the  same  of  the  minor  thirds. 

We  have,  from  the  scale,  shown  how  to  construct  the  tem- 
peraments :  we  now  take  the  inverse  question,  namely,  from 
the  temperaments  to  construct  the  scale.  Let  the  'sharps 
be  denoted  by  accents  placed  above.the  letters,  thus  a'  repre- 
sents Aft,  and  so  on.  Let  the  temperaments  of  the  filths, 
in  the  several  keys,  be  denoted  by  the  small  letters :  thus 
a  represents  the  temperament  of  the  fifth  in  the  key  of  a, 
or  is  the  portion  of  a  mean  semitone  by  whic^  the  interval 
from.  A(  to  c  falls  sliort  of.  a  perfect  fifth.    An(^  fdr  abbre* 
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viation,  let  simple  commas  denote  addition,  thus  a,  b  may 
mean  a  +  b.  Also  let  the  notes  themselves  be  descriptive 
of  their  intervals  from  c,  thus  c  means  0 ;  g'  means  the 
interval  between  oft  and  c :  we  have,  then,  V  meaning  the 
number  of  mean  semitones  in  a  perfect  fifth, 

C=        0 

G=       V-c 

D=    2V-12-c,^ 

E  =    4  V  -  24  -  c,  /?,  rf,  a 
B  =    5  V  -  24  -  c,  ^,  rf,  tf ,  fl 
F'  =   6  V  -  36  -  c,  ^,  rf,  a,  e,  b 
C'=    7V-48-.c^^,  rf,  fl.«,  ft,/' 
G'=    8V-48-c,^,  d,  a,  5,  ft,/,c' 
D'=    9V^60-c.5-,(i,  a,c,  ft,/',  c',^ 
A'=  10  V  -  60  -  c,  g*,  rf,  a,  e,  ft,/,  c\  g',  cP 
F  =  11  V  -  72  -  c,  g,  dy  a,  ^,  ft./,  c',  5-'  <P,  a' 
That  is,  the  interval  from  c  to  B,  fdr  example,  is  found  by 
deducting  from  the  excess  of  five  perfect  fifths  above  two 
octaves  tne  sum  of  the  temperaments  of  the  fifths  in  the 
keys  of  c,  o,  d,  a,  and  e.    Towards  the  end,  in  isolated 
questions,  trouble  will  be  saved  by  remembering  that  the 
sum  of  all  the  temperaments  of  the  fifths  is  •2346  of  a 
mean  semitone,  and  that  we  thus  have 

c,  g,  d,  a,  e,  b,f,  c',  g-',  d\  a',  =  •  2346  -  / 
c,  g,  (/,  a,  e,  ft,/,  c',  g\  tf,  =  •  2346  «/,  a\  &c. 
We  shall  now  take  an  example  of  this,  and  our  instance 
shall  be  the  proposal  of  a  system  of  temperament  which 
we  should  liKe  much  to  see  tried.  We  are  for  variety  in 
the  several  keys,  and  against  equal  temperament ;  but  we 
do  not  like  variety  without  law.  We  do  not  like,  for 
example,  to  find  the  greatest  temperament  in  one  key,  and 
the  least  in  an  adjacent  key,  as  that  of  the  dominant  or 
•  subdominant.  Suppose  then  we  ask  what  can  be  done 
towards  an  ascendmg  and  descending  temperament,  which, 
proceeding,  say  from  the  key  of  c,  shall  increase  through 
the  keys  of  c,  g,  d,  a,  e.  b,  and  diminish  through  those  of 
f',  c',  o',  r/,  a',  f.  And  as  a  first  step,  let  the  increments 
and  decrements  of  the  temperaments  of  the  fifths  be  equal, 
or  let  c  =  7»,  ^  =  2ot,  d  =  3w,  a  =  4m,  e  =  5//i,  ft  =  ^m^ 
P  =  7m,  c'  =  6m,  £r'  =  5m,  cf  =  4/»,  a'  =:  3m,  /  =  2?n. 
Here,  as  fiar  as  the  fifths  are  concerned,  the  effect  of  modu- 
lation into  the  dominant  or  subdominant  keys  is  the  same 
everywhere,  as  much  as  in  equal  temperament.  And,  from 
the  first  mle,  we  have  48m  =  -2346,  or  m  =  -0048875, 
and  the  greatest  temperament  of  a  fifth  is  seven  times  this, 
or  •034.  Now  if  we  compute  the  temperaments  of  the 
thirds,  major  and  minor,  from  the  fourth  and  fiAh  rules,  we 
may  exhibit  the  temperaments  of  all  the  keys,  as  follows : — 


Key. 

Temperameat. 

Key. 

Ttmiicmnieat. 

—            4- 

+          — 

c 

•186 

•166 

•005 

n 

•127 

•108 

•034 

G 

•191 

•147 

•010 

c» 

•122 

•127 

•029 

D 

•186 

•127 

•015 

G« 

•127- 

•147 

•024 

A 

•171 

•108 

•020 

D» 

•142 

•106 

•020 

E 

•156 

•098 

•024 

A» 

•156 

•176 

•015 

B 

•142 

-098 

•029 

F 

•171 

•176 

•010 

The  three  columns  contain  the  temperaments  of  the 
minor  third,  major  third,  and  fifth.  The  effects  of  modu- 
lation into  adjacent  keys  are  everywhere  very  small,  no- 
where amounting  to  more  than  about  the  tenth  of  a 
eomraa,  in  alteration  of  temperament ;  while  the  fifths  are 
in  different  keys  so  differently  tempered,  that  in  c  that 
interval  may  be  called  perfect,  while  in  y%  there  is  nearly 
twice  as  much  temperament  as  in  the  equal  semitone 
system.  There  is  then  variety  without  sudden  change. 
In  the  sjrstem  of  equal  semitones,  the  temperaments  of  the 
minor  third,  major  third,  and  fifth,  are  always 
-•156,  -|--137,  --020 

Now  to  form  the  scale  in  this  system.  Proceeding  by 
the  table  given  above,  of  which  wc  take  a  few  steps  as  an 
example,  we  have, 

C  =  0-000000 
V  =  7-019550 

7-019550 
c  =  w  =     -004888 


A: 

V: 


;  7  014662 
7019550 


20:M212» 
a  =  'Ifn  =r     '009775 

D  =  2-02*437,  &c. 
*  Throw  out  the  Iwulvei  ui  fart  m  tht^y  rirlae. 


Proceeding  in  this  way,  we  find  for  the  intervaLs  of  tfc»- 
several  semitones  from  the  key  note,  exprcaaed  in  ; 
semitones,  the  follo^^ing  table  : 


c 

0-000 

.  K  1  4029 

GjJ 

7-990 

Cjf 

1-000 

.  F  \  4^990 

A 

9-029 

D 

2-024 

Fjjl  6-015 

^% 

9-985 

D* 

2-985 

!  G  1  7-015 

B 

11024 

To  carry  this  or  any  other  system  strictly  into  practi'.-. 
without  comparisons  with  the  moncochora,  or  the  ufit  ..  _■ 
beats,  presently  described,  would  be  impossible  ;  but  the- 
following  might  be  suggested  as  an  approximation.  I:- 
tuning  by  fifths,  let  the  intervals  c  Q  and  F  c  be  made  per- 
fect, or  all  but  perfect ;  let  there  be  greater  temperameoi 
in  on,  DA,  and  dSaJ,  aJf  j  and  most  of  all,  decidedi^. 
in  the  remaining  intervals. 

The  system  of  temperament  is  sometimes  described  b? 
giving  the  number  of  vibrations  made  by  the  several  ^isl' 
tones,  or  numbets  proportional  to  them.'  It  is  easy  enou^ 
to  deduce  the  numoer  of  mean  semitones  in  each  interval 
from  such  data,  either  by  the  common  tables  of  logarithms, 
or  by  that  given  in  Scale. 

First,  by  the  common  table  of  logarithms.  From  iIm 
logarithm  of  the  number  answering  t(^e  higher  note,  sub- 
tract that  answering  to  the  lower ;  from  the  result  take  iU 
three-hundredth  part,  and  multiply  the  remainder  by  46. 
The  product  is  the  number  of  mean  semitones  in  the  interval, 
with  an  excess  of  very  little  more  than  the  thousandth  \A 
a  mean  semitone  in  an  octave.  For  example,  to  find  the 
intervals,  in  mean  semitones,  of  a  fifth  and  of  a  comma ; 
in  the  former  of  which  the  lower  note  makes  two  vibrations 
while  the  higher  makes  thi*ee,  and  in  the  latter  80,  while 
the  higher  makes  81 : 


PortheFinh. 

log.  dtfB 

log.  2  = 
300) 


llesult 

More  exactly 

Error 


47712 
30103 
17609 
00059 
•  17550 
40 

7-02 
7-01955 


Fbr  the  Comma, 
log.  81  =  1-90649 
10O3O9 


log.  80  : 

300) 


•00540 

•00002 

•00538 

AG 


Result     -2152 
More  exactly  '2151 
Error     •OOOl 

If  the  numbers 


0-00045 

Next,  by  the  table  in  Scale  (p.  506) 
be  in  the  table,  simply  subtract  the  logarithm  of  the  lower 
number  from  that  of  the  higher,  and  the  result  is  the  answer 
required,  within  about  the  hundredth  of  a  mean  semitone. 
But  if  the  numbers  be  not  in  the  table,  divide  both  by  any 
number  which  will  bring  them  within  the  table,  accurately 
or  approximately,  and  Uien  subtract  as  before :  interpola- 
tion may  of  course  be  employed,  but  if  the  skill  of  the 
computer  does  not  reach  so  far,  he  must  be  content  with  a 
less  accurate  result,  or  must  use  the  common  table,  in 
the  manner  just  explained.  For  instance,  one  note  makes 
4622  vibrations,  while  another  makes  5033 ;  required  the 
interval  between  them.  Divide  both  by  30,  wnich  gives 
154' 1  and  167*8;  if  without  interpolation^  say  154  and 
168.  Opposite  to  168  is  88*70,  and  opposite  to  154  is 
87' 20,  differing  bv  1^5,  or  a  mean  semitone  and  a  half. 
The  interpolated  logarithms  are  88^68and  87' 21,  differing 
by  1'47.  The  more  accurate  result  of  the  former  rule 
is  1*4732. 

The  tuning  of  a  piano-forte  is  generally  done  by  ear,  but 
in  that  of  an  organ,  recourse  is  had  to  tlie  beats  which  im- 
perfect consonances  always  give.  In  tlie  temperament  of 
this  last-named  king  of  instruments,  less  liberty  is  allowable 
that  in  that  of  the  stringed  instruments ;  for  not  only  do 
the  beats  become  unpleasantly  frequent  when  a  conson- 
ance is  too  imperfect,  but  the  imperfection  of  the  conson- 
ance itself  is  more  perceptible  wnen  notes  are  held,  as  in 
the  organ,  than  when  they  die  rapidly  away,  as  in  the  piano- 
forte. Tliese  beats  are  described  in  Acoustics  (p.  97),  and 
when  the  lower  note  is  known,  and  also  its  number  of  vibra- 
tions, the  number  of  beats  which  are  made  in  a  given  time, 
as  ten  seconds,  a  minute,  or  any  other  which  is  convenient, 
can  be  calculated  from  tiie  known  imperfection  of  the  con- 
sonance, and  the  number  of  vibrations  of  the  lower 
note.  Theoretically  speaking,  it  makes  some  little  dif- 
ference whether  the  consonance  is  tempered  sharp  or  flat, 
but  not  to  an  extent  which  it  is  worth  while  to  consider. 
The  rule  for  determining  the  bdats  is  as  follows :  let  the 
lower  note  of  the  (perfect)  consonance  make  n  vibrations, 
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^  while  the  upper  note  makes  m,  the  fraction  w  4-  «  being 
in  its  lowest  terms,  and  let  N  and  M  be  the  actual  numbers 
of  vibrations  in  the  lower  and  higher  notes,  per  second : 
then  mN  =  nM.  Let  ^  be  the  fraction  of  a  mean  semi- 
tone by  which  the  consonance  is  tempered;  then  the 
number  of  beats  in  a  minute  is  found  by  taking  the  fraction 
/I  of  the  production  »iN  or  nM,  miiltiplying  by  1109  and 
dividing  by  320,  or  by  4,  8,  and  10.     The  algebraical 

,        formula  is, 

1109         ,.,        1109         „  /1109       ^  ^_A 
_;.;nN  or—  ^«M(_  =3-4656) 

For  example,  let  the  note  c'  make  512  vibrations,  it  is 
required  to  nnd  the  number  of  beats  per  minute  in  the 
'  consonance  c^oS  when  tempered  as  in  the  system  of  mean 
'  semitones.  Here  N  =  512,  tn  =  3,  mN  =  1538.  The 
perfect  fifth  is  7*01955  mean  semitones,  whence  the  frac- 
tion PL  is  '01955,  since  the  tempered  fifth  has  seven  semi- 
tones exactly.  Multiply  '01955  by  1536,  which  gives 
30'  0288 ;  n^ultiply  by  1 109  and  divide  by  320,  which'gives 
104  "07  (say  104)  beats  in  a  minute. 

Tables  fbr  facilitating  the  calculation  might  easily  be 
made,  but  it  is  hardly  worth  while  to  insert  them  here. 
These  beats  are  usually,  we  believe,  simply  counted  with 
a  watch,  but  it  woi]fd  be  both  convenient  and  exact  to 
have  some  such  machine  as  Dr.  Smith  recommended,  a 
pendulum  which  could  be  easily  altered  in  vibration,  and 
first  adjusted  to  move  exactly  with  the  beats ;  the  pen- 
dulum miffht  then  be  subsequently  compared  vnth  the 
watch.  Without  such  a  contrivance  it  is  very  difficult 
to  tune  the  piano-forte  by  beats,  %ince  they  do  not  last 
long  enough  in  sufficient  intensity ;  with  it  the  last-named 
instrument  might  easily  be  tuned  on  any  system  of  tempera- 
ment, and  those  who  practice  the  art  would  have  the 
advantage  of  hearing  different  systems,  knowing  at  the  same 
time  what  those  systems  are.  At  present  the  organ-builder 
is  the  only  tuner  who  makes  any  approach  to  science  :  all 
the  rest  judge  only  by  the  ear,  which  may  vary  fi^m  time 
to  time,  or  even  with  the  state  of  the  body,  or  the  weather. 
We  have  many  reasons  for  thinking  that  the  ear  alone  is  a 
variable  judge  in  so  nice  a  matter  as  temperament. 

Persons  desirous  of  information  on  this  subject  may 
consult  Jousse  On  Temperament,  London,  1832 ;  Hamilton, 
Introduction  to  the  Art  af  Tuning  (no  date) ;  Stanhope, 
Principles  of  Tuning,  1806 ;  Marsh,  Theory  of  Harmonies, 
1809;  Woolhouse,  On  Mtmeal  Intervale,  1835;  Sir  J. 
Herschel,  On  Sound  (Encyclop.  Metropol.) ;  Young's 
Lectures,  vol.  i.,  cap.  33;  Smith  On  Harmonics,  first 
edition,  1749;  second  edition,  1759.  This  work  of  Dr. 
Smith  is  most  difficult  and  confused,  but  is  still  the  most 
extensive  separate  treatise  on  the  subject ;  that  of  Mr. 
Woolhouse  is  sufficient,  and  much  more  intelli^ble. 

TUNIS,  one  of  the  Barbary  states  or  regencies,  situated 
in  the  central  pait  of  the  northern  coast  of  Africa.  It  is 
I  bounded  on  the  north  and  east  by  the  Mediterranean  Sea, 
on  the  west  by  the  territory  of  Constantina,  and  on  the 
south  by  the  Beled-el-Jerid,  or  the  *  country  of  palm-trees.' 
Its  greatest  extent  from  north  to  south,  where  the  boundary- 
line  is  very  undefined,  is  about  300  miles,  while  its  breadth 
from  west  to  east  varies  from  65  to  140  miles.  The  average 
width  may  be  about  100  miles,  so  that  the  area  of  Tunis 
will  be  30,000  square  miles,  or  about  3000  square  miles 
more  than  that  of  Ireland.  In  this  rough  estimate  the 
country  south  of  33°  N.  lat.,  which  is  part  of  the  Sahara, 
and  in  which  the  authority  of  the  Bey  seemb  to  be  only 
nominal,  has  not  been  included. 

Occupying  the  countries  formerly  known  as  Zeugitana 
and  Byzacium,  and  projecting  towards  the  centre  of  the 
Mediterranean  to  within  80  miles  of  Sicily,  Tunis  is  the 
most  important  of  all  the  countries  of  Northern  Africa,  not 
only  on  account  of  its  pontion,  but  for  the  ports  it  pos- 
sesses on  a  coast  measuring  in  a  sailing  line  about  400 
miles.  These  advantages  made  its  inhabitants  a  warlike  and 
commercial  people  in  the  time  of  the  Carthaginians,  the 
terror  of  Rome  in  the  height  of  her  nower,  the  strength  of 
the  barbarians  and  Saracens  against  Southern  Europe  in  the 
middle  ages,  and  an  unceasing  annoyance  to  the  Christian 
states  alter  it  fell  into  the  hands  of  the  Moslem  pirates 
in  the  sixteenth  century. 

The  northern  portion  of  the  country,  or  that  which  is 
situated  north  of  36'  N.  lat.,  exhibits  in  general  a  hilly 
character,  and  rises  in  some  parts  into  mountains  of  con- 
siderable eleyatiofk,  though  there  are  also  several  plains  of 


some  extent.  In  the  southern  districts  however,  which, 
comprehend  more  than  three-fourths  of  the  area,  a  level- 
character  prevails,  and  such  ridges  as  occur  are  neither  ex-' 
tensive  nor  elevated,  with  the  exception  of  the  Jebel  Ussalat. 

The  fW)ntier  between  the  Al^erine  possessions  and  the 
state  of  Tunis  has  sometimes  varied,  but  is  now  marked  by 
the  small  rivulet  of  Wad-el-Erk,  in  8*  82^  E.  long.,  whilst 
the  boundary  of  Numidia  and  Africa  Propria,  the  antient 
names  of  these  provinces,  was  defined  by  the  Tusca,  accord- 
ing toD'Anville,  which  falls  into  the  Bay  of  Tabarca  12  miles 
farther  to  the  eastward.  Indeed  this  seems  to  have  been 
considered  the  boundary  of  the  modem  states  when  Dr. 
Shaw  wrote  his  •  Travels,  or  Observations  on  Barbary  and 
the  Levant*  (London,  1757).  The  little  island  of  Tabarca, 
once  possessed  by  ^he  Genoese,  lies  in  the  innermost  part 
of  this  bay,  five  or  six  hundred  yards  from  the  mainland; 
The  capes  and  headlands  of  this  coast  are  variously  laid 
down  by  geographers.  The  map  of  the  Chevalier  Lapie 
(Paris,  1B29)  seems  to  be  most  carefiilly  compiled  as  a 
map ;  the  best  authority  for  the  coast-line  and  soundine:* 
is  the  Admiralty  Chart  from  the  surveys  of  Captain 
W.  H.  Smyth  (1821).  According  to  these  authorities, 
starting  from  Tabarca  towards  the  north-east,  and  passing 
Cape  Negro  and  Cape  Serrat  (Ras-el-Munshikhar),  we 
arrive  at  Cape  Krun,  58  miles  from  the  fix)ntier,  in  37* 
20^  10^'  N.  lat.  About  8  miles  due  east  Cape  Blanco  (Ras  • 
el-Abeadk),  the  Candidum  Promontorium  of  Pliny,  stretches 
forth  in  37^  lO'  50^  N.  lat.  The  trifling  difference  between 
the  latitudes  of  these  two  capes  may  account  for  sometimes 
the  one  and  sometimes  the  other  appearing  as  the  most 
advanced  point  of  Africa  northward  on  the  common  maps. 

Sea-cooAt, — ^The  northern  coast,  from  the  boundary- 
line  of  Tunis  and  Algiers  to  Ras  Sidi  Ali-el-Mekki,  or  Cape 
Farina,  is  rocky  and  nigh.  The  western  part  of  it,  as  Ikr  as 
Ras-al-Mun«shikhar,  or  Cape  Serat,  is  steep,  and  the  moun- 
tains near  it  rise  to  a  considerable  elevation :  it  is  also  mo^Iy 
wooded,  but  east  of  that  promontory  the  coast  is  much  lower, 
and  in  many  parts  consiaerable  tracts  of  barren  sand  extend 
from  the  summits  of  the  hills  to  the  water's  edge.  The 
most  eastern  portion,  which  lies  east  of  Ras  Sidi  Booshusha, 
or  Cape  Zibeeb,  contains  only  hills,  most  of  which  are 
covered  with  large  plantations  of  olives,  between  which 
there  are  a  few  tracts  of  yellow  sand. 

The  coast  here  takes  a  sudden  direction  to  the  south- 
ward into  the  Bay  of  Biserta,  and  we  immediately  fall  upon 
the  once  fortified  town  of  that  name,  called  by  the  natives 
Benzart,  the  Hippo-Zarytus  of  the  antients,  situated  upon 
a  narrow  channel  which  connects  the  vraters  of  two  magni- 
ficent lakes  vrith  the  sea.  It  was  formerly  the  safest  sea- 
port of  Northern  Africa,  and  was  a  great  naval  station  of 
the  Barbary  corsairs ;  but  the  channel  is  now  choked  up 
by  neglect,  and  the  town,  although  governed  by  an  agha, 
and  containing  ten  or  twelve  thousand  people,  presents  the 
miserable  remains  of  a  place  which  flourished  at  no  very 
remote  period.  Its  white  towers  however  produce  a  pic- 
turesque effect  in  the  beautiftil  landscape  and  rich  country 
that  surround  theni.  Farther  to  the  east,  about  10  miles, 
is  the  headland  called  Ras  Zibeeb ;  and  14  miles  beyond 
this  Cape  Farina  (sometimes  called  Capo  di  duardia,  but 
by  Shaw  erroneously  Ras  Zibeeb),  the  Promontorium 
Apollinis  of  the  antients,  forms  the  westertt  limit  of  the 
great  Gulf  of  Tunis :  its  Moorish  name  is  Ras  Sidi  Ali-el- 
Mekki. 

The  coast  of  the  Bay  of  Tunis,  from  Ras  Sidi  Ali-el- 
Mekki  to  Ras  Ghamart,  is  low  and  generally  swampy.  But 
along  that  projecting  tract  on  which  the  ruins  of  Carthaee 
are  found  the  coast  is  rocky,  though  in  general  slightly 
elevated  above  the  sea.  The  shores  of  the  innermost  recess 
of  the  Bay  of  Tunis,  between  Ras  Sidi  Boosaid  to  Maraish, 
near  Ras  Zafran,  are  low,  and  in  many  parts  marsliy.  From 
Ras  Zafran  to  Ras  Addar,  or  Cape  Bon,  and  thence  to  Ras 
Mustapha,  the  coast  is  alternately  rocky  and  high,  and  low 
and  swampy. 

A  few  miles  within  Ras  Sidi  Ali-el-Mekki  the  river 
Majerdah,  the  antient  Bagradas,  falls  into  the  sim  throng  a 
lagoon,  commonly  called  Port  Farina,  upon  which  stands  the 
town  of  Ghar-el-Milah,  once  populous,  with  its  ports,  moles, 
dockyard,  and  arsenal ;  where,  no  longer  ago  than  the  be- 
ginning of  the  present  century,  large  frigates  rode  at 
anchor :  but  the  decline  of  the  Moorish  power  and  the 
filling  up  of  the  port  by  the  alluvium  of  the  river  have 
left  it  a  deserted  place,  more  wretched  than  Biserta.  Cross- 
ing the  Gulf  of  Tunis  and  passing  the  two  small  islands  of 
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Zembrse,  or,  as  the  Moore  call  them,  Zowamores,  which  he 
at  the  entrance  ol  the  gulf,  near  to  its  eastern  limit,  we 
find  ourselves  at  Cape  Bon  (Has  Addar),  the  Promontorium 
Mercurii  of  the  antients.  This  cape  forms  the  eastern  ex- 
tremity of  the  eulf,  and  the  eastern  point  of  the  Tjinisine 
territory ;  for  fiie  coast  here  takes  a  sudden  direction  to 
tlie  south,  as  far  as  Ras-el-Zargiss,  the  frontier  of  the  king- 
dom of  Tripoli.  . 

From  Ras  Mustapha  to  Ras-el-M ahmoor  the  coast  is  low 
and  generally  swampy,  being  formed  by  the  alluvial  deposit 
brought  down  from  the  adjacent  hills  by  numerous  torrents. 
A  tract  of  low  and  rockv  coast  eictends  from  Ras-el-Mah-r 
moor  to  Hammamet,  ancf  it  is  followed  by  a  low  sandy  coast, 
which  occupies  the  interior  of  the  Bay  of  Hammamet,  and 
terminates  near  Susa.  There  is  a  consiaerable  lagoon  con- 
nected with  the  sea  near  Hercla.  From  Susa  to  Ras  Capoo- 
dia(the  antient  Caput  Vada),  and  thence  to  the  town  of 
Sfakkur,  the  shores  are  in  general  rocky,  but  not  high ;  in 
a  few  places  they  are  low  and  sandy.  Between  Lambta 
and  Tobulba  is  another  sibka,  or  lagoon,  which  is  not  con- 
nected with  the  sea.  It  is  three  miles  long  and  half  a  mile 
wide.    Salt  is  collected  there  to  a  large  amount. 

Hammamet,  which  gives  its  name  to  the  gulf,  is  a 
town  of  about  4000  inhabitants,  the  cleanest  and  neatest 
in  the  regency.  It  is  the  capital  of  an  agricultural 
district  of  15,000  souls.  Not  far  from  it  stands  Hercla, 
the  Heraclea  of  the  lower  empire,  and,  according  to  Shaw, 
the  Adrumetum  of  former  ages.  But  Sir  Grenville  Temple, 
in  his  *  Excureions  in  the  Mediterranean'  (London,  1835,) 
adduces  strong  grounds  for  believing  that  Susa  was  the 
antient  Adrumetum,  and  the  capital  of  the  rich  and  fertile 
region  of  Byzacium.  With  its  battlements,  castles,  and 
mosques,  Susa  still  presents  from  the  sea  a  pleasing  appear- 
ance, and  is  a  place  of  considerable  commerce,  and  one  of 
the  wealthy  cities  of  the  Tunisine  state,  being  the  chief  mart 
for  oil,  linen,  and  soap:  it  has  about  6000  inhabitants. 
Tlie  ruins  of  the  antient  harbour  are  clearly  traceable 
under  water,  and  at  the  present  day  it  has  a  mole,  and 
good  anchorage  in  7,  9,  and  10  fathoms,  secure  from  all 
winds  except  the  north-east.  The  castle  appears  to  be 
kept  in  good  order,  and  in  1537  the  place  resisted  a  regular 
siege  by  a  combined  Spanish  and  Maltese  naval  force, 
which  was  obliged  to  retire  after  a  breach  was  made. 
Passing  the  modem  town  of  Mistir,  or  Monastir,  which  is 
walled  in  and  fortified,  but  has  no  safe  anchoraf;e,  and  the 
village  of  Lampta,  the  Leptis  Parva  of  antiquity  (which, 
whatever  may  nave  been  it^  wealth,  according  to  Pliny, 
and  its  safety  as  a  port,  according  to  Lucan,  is  now  an  in- 
significant place),  we  arrive  at  Cape  Demas,  the  southern 
limit  of  the  Gulf  of  Hammamet.  Here  are  the  remwns  of 
the  once  large  and  powerful  town  of  Tlmpsus,  whose 
solid  mole  is  yet  partly  in  existence.  Mahadeah,  called 
also  Africa  by  the  moderns,  and  Turris  Hannibalis  by 
the  antients,  stands  on  a  point  of  land  about  nine  miles 
to  the  southward  of  Cape  Demas.  It  was  a  place  of  great 
strength  and  importance  in  the  sixteenth  century,  and  was 
taken  and  retaken  frequently  in  the  warfaie  waged  so 
fiercely  against  the  Moors  by  Charles  V.,  who,  finding  it 
to  be  the  stronghold  of  the  corsair  Dragut,  expended  much 
money  and  mnch  Christian  blood  to  possess  himself  of  it ; 
but  after  having  taken  the  place,  he  abandoned  it,  and  de- 
stroyed its  works,  the  remains  of  which  show  that  they  were 
of  great  solidity.  The  inner  harbour,  which  was  within  the 
fortifications,  is  now  quite  dry ;  and  it  is  in  fact  a  poor 
place,  available  neither  for  war  nor  commerce.  About 
21  miles  farther  to  the  south,  bounded  by  Cape  Capu- 
diah,  the  Caput  Vada  of  Procopius,  on  the  north,  and 
the  island  of  Gerba  on  the  south,  opens  the  Gulf  of  Cabes, 
or  the  Little  Syrtis.  Among  the  towns  on  its  shores  is 
Sfax,  or  Sfakkus,  the  antient  Taphrae,  or  Taphura,  where 
there  is  a  mole,  and  good  anchorage,  although  the  approach 
to  it  is  intricate,  by  reason  of  the  Karkenna  islauds  and 
innumerable  low  rocks  which  run  for  miles  along  this  coast. 
It  was  formerly  a  great  nest  for  pirates,  but  is  now  a  mai-t 
for  inland  produce  and  European  as  well  as  Eastern  mer- 
chandise, in  which  it  carries  on  a  brisk  commerce ;  the  in- 
habitants, amounting  to  12,000,  are  a  thriving  and  rich 
people.  Farther  to  the  south,  on  the  bank  of  a  small  river, 
»  the  town  and  small  port  of  Gabs,  or  Cabes,  from  which 
the  gulf  takes  its  modem  name.  The  town  stands  about  a 
mile  from  the  sea.  It  is  supposed  that  Tacai>e,  or  Epichus, 
once  stood  near  this  site.  Gerba,  the  Meninx  of  Strabo 
fwd  Pliny,  is  a  considerable  and  populous  island.    Its 


greatest  curiosity  is  a  tower  constiiicted  of  human  skulU, 
said  to  be  those  of  1400  Christians  belonging  to  some 
Sicilian  and  Maltese  galleys,  who  were  taken  in  an  attack 
upon  the  place  in  1605.  The  inhabitants  of  Gerba  manu- 
facture shawU  of  brilliant  colours,  and  fabrics  of  a  beauti- 
ful texture  made  of  silk  and  fine  wool,  which  are  worn  by 
all  persons  of  rank  in  the  regency  :  thev  also  manufacture 
the  common  cloak  called  bernoose,  ana  a  sort  of  woollen 
blanket,  which  is  light  and  warm,  and  used  by  the  lower 
orders. 

The  shores  of  the  Gulf  of  Gabs  to  the  vicinity  of  the 
island  of  Gerba  are  very  little  above  the  sea-level,  and  in 
general  sandy,  rocks  or  cliffs  of  small  extent  being  only 
found  in  a  few  places.  Not  far  from  the  island  of  Gerba 
the  coast  rises  to  a  moderate  elevation  and  continues  so 
to  the  boundary  of  Tripoli.  There  is  a  considerable  lagoon 
called  Sibha  Gatayah,  in  the  Bay  of  Gabs,  south  of  Ai 
Nadoor. 

The  Gulf  of  Cabes  seems  to  have  undergone  ^eat 
changes,  and  by  no  means  resembles  the  Minor  Syrtis  of 
the  antients,  which,  according  to  Scylax,  was  the  more 
dangerous  of  the  two.  In  this  part  of  the  Mediterranean 
it  seems  to  be  established  that  there  is  a  tide  or  rise  of  the 
sea,  which  is  variously  stated  at  three  and  five  feet,  and 
near  the  island  of  Glerba  it  amounts  to  even  ten  feet, 
as  observed  by  Sir  Grenville  Temple  in  1832.  This 
rise  is  accounted  for  by  the  sudden  opposition  which  the 
sea  receives  from  the  eastern  coast  of  Tunis,  and  its  lateral 
compression  caused  by  the  island  of  Sicily.  The  dangers 
of  tne  Minor  Syrtis  therefor^  arose  not  so  much  from 
quicksands  and  whirlpools  as  from  the  variations  and  un- 
certainty  of  the  tides  on.  a  flat  shelvy  coasL  From  Caput 
Vada  to  the  island  of  Gerba  lie  a  number  of  little  flat  is- 
lands, banks  of  sand,  oozy  bottoms,  and  small  depths  of 
water,  which  make  its  navigation  intricate  and  aifiicult 
to  strangers,  but  easy  to  the  natives  who  know*  its  chan- 
nels and  innumerable  windings.  The  gulf  is  not  more 
than  75  miles  in  extent  from  its  northern  to  its  southeni 
point,  and  it  penetrates  into  the  mainland  about.  60  miles. 
But  Major  Rennell,  after  a  natient  examination  of  He- 
rodotus, Rolemy,  Pliny,  Scyiax,  and  every  other  author 
who  has  written  upon  the  geography  of  this  part  of  the 
world,  comes  to  the  conclusion  uiat  it  at  one  time  entered 
deeper  into  the  land,  and  formed  a  junction  with  the  lake 
Lowdeah,  called  also  the  lake  of  Maiks,  the  Tritonis  Palus 
of  the  antients ;  and  he  confirms  tiiis  opinion  from  Dr. 
Shaw's  account  of  them,  who  says  that  the  land  between 
the  east  end  of  the  lake  and  the  inmost  recess  of  the  S3rrtis 
is  fiat  and  little  elevated  above  the  level  of  the  sea,  and 
that  the  space  between  them  is  about  22  miles  in  length 
and  10  or  12  in  breadth.  He  describes  the  land  also'  to 
have  gained  and  to  be  still  gaining  on  the  sea  at  Cabes 
where  the  antient  town  of  Tacape  is  left  half  a  mile  inland. 
Nothing  appears  more  probable  than  that  such  a  change 
should  have  taken  place  in  a  situation  where  the  oontinued 
operation  of  the  sea  is  depositing  sand  on  a  flat  coast 
where  there  is  no  backwater  to  sweep  it  into  the  sea  again. 
If  the  lake  and  the  gulf  were  separated  from  each  other 
by  a  bar  of  sand  only,  the  perils  of  the  Syrtis  would  na- 
turally be  deemed  by  the  antients  greater  than  they  are  at 
present.  In  modem  times  the  Gulf  of  Cabes  is  not  spoken 
of  by  mariners  with  particular  alarm,  as  is  proved  by  the 
number  of  small  vessels  which  cany  on  a  trade  in  eveiy 
season  between  Sfax,  and  the  ports  of  Sicily,  Malta,  Alex- 
andria, and  the  Levant.  And  in  fact  M.  de  Ch&teaubriand 
(Travelsy  vol.  ii.),  who  took  refuge  here  in  a  storm  in  1807, 
says  that  the  sea,  from  the  shallowness  of  the  water  in  the 
Minor  Syrtis,  is  calm  in  the  most  violent  winds ;  and  that 
this  gulf,  so  dangerous  to  the  barks  of  the  antients,  is  a 
sori  of  port  in  the  open  sea  for  modem  vessels. 

The  /w/erior.— Tunis  is  so  situated  that  it  is  never  tra- 
versed by  Europeans  as  the  highroad  between  one  country 
and  another.  It  is  only  therefore  from  those  enterprising 
individuals  who  have,  al  no  small  personal  risk,  passed 
through  it  for  the  purpose  of  descnbing  it,  that  we  can 
know  anything  of  its  interior  provinces.  Thus  Dr.  Pois- 
sonel,  at  the  expense  of  the  king  of  France,  made  a  survey 
of  a  great  part  of  these  territories  in  1726.  Dr.  Shaw, 
whose  very  elaborate  work  has  been  already  mentioned, 
passed  through  it  in  several  directions  in  1727-28.  Bruce, 
in  1765-66,  previous  to  exploring  the  Nile,  remained  six 
months  encamped  in  many  parts  of  this  country,  and  made 
a  vast  number  of  drawings  of  remarkable  objects  of  an- 
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tiquity.  The  Abb6  Poiret,  in  1785-86,  made  several  jour- 
neys from  the  French  settlement  of  La  Calle  through  the 
northern  and  western  parts  of  the  regency  of  Tunis,  and 
collected  much  valuable  information  in  natural  history 
and  on  the  mode  of  life  of  the  Arabs,  which  he  published 
in  his  'Voyage  en  Barbaric '  (Paris,  1789);  the  'Excur- 
sion? of  Sir  Grenville  Temple,'  were  nublished  in  1832-33  ; 
and  Prince  Puckler  Muskaw  published  his  *  Semilasso  in 
Africa '  in  1837.  From  these  works  and  other  information 
we  proceed  to  give  some  account  of  the  country. 

During  the  Roman  dominion  that  part  of  this  rich  coun- 
try known  by  the  name  of  Byzacium,  although  by  no  means 
the  most  fertile  district  at  present,  was  called,  from  its  ex- 
traordinary productivenesss,  the  Emporium,  and  vast  quan- 
tities of  grain  were  exported  to  different  parts  of  the 
Roman  empire ;  but  now  grain  is  frequently  imported  into 
the  Tunisian  territory,  so  discouraging  is  the  system  of  ad 
ministration,  which  overreaches  its  own  interest  by  covet- 
ing all  surplus  produce.  No  person  therefore  cultivates 
more  land  tnan  is  barely  sufficient  for  his  subsistence,  the 
exactions  upon  him  being  rec^lated  by  a  regard  to  the 
amount  of  his  store  over  and  above  the  wants  of  his  family 
and  dependants. 

There  are  no  made  roads,  and  the  tracks  are  often  du- 
biously indicated ;  nor  are  there  any  stations  or  inns,  so 
that  the  traveller  is  obliged  to  go  rambling  about  in  hopes 
of  espying  a  dowar,  or  group  of  Arab  tents ;  which  being 
formed  of  a  cloth  made  of  goats*  hair,  stretched  over  a  ho- 
rizontal pole,  look  like  capsized  boats  at  a  distance.  Here 
he  may  pass  Uie  night,  and  perhaps  obtain  food  for  him- 
self and  animals/  But  whatever  will  keep  good  and  whole- 
some he  should  carry  with  him,  for  nothing  is  to  be 
bought  in  the  country.  He  is  generally  accompanied  by 
three  or  four  spahees,  or  cavalry-guards,  granted  to  him  by 
the  Bey,  who  authoritatively  demand  supplies  from  the  in- 
habitants. The  inhabitants  are  obliged,  either  by  long 
custom  or  the  particular  tenure  of  their  lands,  or  oflener 
from  fear  and  compulsion,  to  comply  with  such  requisi- 
tions, on  which  account  the  Arabs  seek  secluded  spots  for 
their  encampments,  but  they  are  easily  discovered  by  the 
smoke  of  their  fires.  The  country  throughout  presents  no 
sign  of  present  civilization ;  its  scanty  population  must 
be  sought  for ;  immense  tracks  lie  untilled  and  unowned, 
which,  in  the  hands  of  an  industrious  and  well-governed 
people,  might  be  converted  into  valuable  possessions. 

Surface  and  Soil. — ^The  north-western  portion  of  Tunis, 
or  that  which  is  enclosed  by  the  boundary-line  of  Algiers 
on  the  west,  the  valley  of  the  Majerdah  nver  on  the  south 
and  east,  and  the  Mediterranean  on  the  north,  is  very 
mountainous.  A  range  of  mountains,  extending  near 
36**  30'  N.  lat.,  west  and  east,  enters  Tunis  near  8^  4(y  E. 
long.,  and  spreads  over  the  whole  district.  The  most  ele- 
vated part  of  this  range  is  at  the  distance  of  a  few  miles 
from  the  banks  of  the  river  Majerdah,  where  it  runs  from 
west  to  east,  and  is  called  the  Frigean  range,  from  a  dis- 
trict called  Frieea,  in  which  it  is  situated,  and  which, 
according  to  Shaw,  who  says  that  it  extends  over  the 
upper  valley  of  the  Majerdah  and  the  mountain-range  from 
Kaff  to  Bai-jah  (Beja  of  our  maps),  is  one  of  the  most  fer- 
tile and  populous  districts  of  the  regency.  The  mountains 
probably  do  not  exceed  4000  or  5(XX)  feet  above  the  sea, 
and  their  sides  are  generally  covered  with  line  trees.  The 
lower  hills,  which  surround,  the  more  elevated  portion  of 
the  range,  are  partly  cultivated  and  partly  covered  with 
olive-plantations,  more  especially  in  the  upper  valley  of 
the  Wady  Zain,  where  the  mountains  which  lie  east  of  it 
contain  nch  lead-mines.  Near  9**  20'  E.  long,  the  Frigean 
range  turns  to  the  north,  and  forms  a  wide-spread  mass 
of  rocks  of  moderate  elevation,  which  is  divided  into  two 
parts  by  a  small  river  that  falls  into  the  lake  of  Benzart, 
and  drains  a  narrow  valley.  The  extensive  mountain-mass 
which  lies  west  of  this  valley  is  a  table-land,  which  de- 
scends with  rather  a  steep  declivity  towards  the  Mediter- 
ranean. It  is  called  Mogody,  and  its  upper  part  is  covered 
with  shmbs  and  brushwood,  and  is  without  cultivation. 
But  where  it  declines  towards  the  lake  of  Benzart  it  is  well 
wooded,  and  near  its  base  planted  with  olive-trees.  The 
lake  or  rather  lakes  of  Benzart  (for  the  lake  is  divided  into 
two  parts  by  a  projecting  promontory)  extend  from  north- 
east to  south-west  28  miles ;  the  neatest  breadth  is  14  miles. 
The  lakes  are  connected  with  the  sea  by  a  channel  about 
10  miles  long,  which  near  the  town  of  Benzart  is  little 
more  than  one  fathom  deep,  but  above  it  increases  in 
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depth  to  SIX  and  ten  fathoms.  The  depth  of  the  northern 
lake  varies  from  10  to  60  fathoms  water.  It  abounds  in 
several  kinds  of  fish,  among  which  is  the  grey  mullet,  fVom 
the  roe  of  which  is  made  the  famous  botarga  of  Benzart, 
which  is  much  more  delicate  and  of  a  finer  flavour  than 
any  other.  The  fish  is  sent  to  Tunis.  The  lakes  are  sur- 
rounded by  a  level  tract  one  or  two  miles  in  width,  partly 
cultivated,  but  chiefly  planted  with  olive  and  fruit  trees. 
The  peaches  of  Benzart  are  in  great  repute.  That  part  of 
the  Frigean  mountains  which  lies  east  of  the  valley  and 
lakes  of  Benzart  rises  only  into  hills.  It  contains  a  por- 
tion of  cultivable  land  and  many  olive-plantations. 

The  river  Majerdah  rises  within  the  territories  of  Algiers, 
where  it  is  formed  by  the  junction  of  the  waters  of  the 
Wady  Serrat  and  those  of  the  Wady  Khamees  or  Hamiz. 
The  Serrat  rises  in  that  part  of  the  Atlas  mountains  which 
is  called  Jebel  Nemenshah,  near  35°  N.  lat.,  and  runs 
north-north-west  to  36*  lO'  N.  lat.,  where  it  is  joined  by 
the  Wady  Khamees,  at  which  point  the  united  river  enters 
the  territory  of  Tunis.  The  water  of  the  Serrat  is  brackish. 
As  far  as  the  Majerdah  mns  eastward  the  valley  is  of 
moderate  extent,  and  frequently  interrupted  by  spurs  from 
the  adjacent  hills  and  mountains,  but  soon  after  it  has 
begun  to  run  north-north-east  it  emerges  from  the  hills 
and  runs  through  a  plain  of  considerable  width.  It  flows 
in  a  deep  bed  in  a  light  sandy  soil,  and  is  constantly 
changing  its  direction  when  the  waters  are  high.  Unless 
swelled  by  rains  its  lower  course  is  sluggish,  not  exceeding 
a  mile  an  hour ;  and  it  probably  could  be  navigated  by 
boats  at  least  for  the  greater  part  of  the  year,  which  how- 
ever does  not  appear  to  be  the  case.  Near  the  mouth  of 
the  river  is  a  wide  plain,  partly  occupied  by  lakes,  which 
have  been  formed  by  the  mundations  of  the  river.  This 
plain,  along  the  lower  part  of  its  course,  is  of  moderate  fer- 
tility,  and  only  partially  cultivated. 

According  to  Shaw,  an  uninterrupted  tract  of  elevated 
ground  traverses  the  country  in  a  diagonal  line  between 
35°  and  37**  N.  lat.,  beginning  on  the  south-west  on  the 
boundary-line  of  Algiers,  west  of  the  town  of  Kazareen, 
and  terminating  on  the  north-east  in  the  peninsula  of 
Dakhul  and  Ras  Addar.  This  tract  appears  in  most  places 
to  attain  only  a  moderate  elevation  above  its  base,  but  at 
a  few  parts  it  rises  to  a  considerable  height,  as  in  the  Jebel 
Truzza,  Jebel  UssaJat,  Jebel  Zunghar,  and  Jebel  Zaghwan, 
The  elevation  of  none  of  these  higher  portions  has  been 
determined  by  actual  measurement,  and  they  are  otherwise 
very  imperfectly  known.  In  many  parts  they  are  covered 
witn  pine-forests,  and  a  large  quantity  of  tar  and  pitch  is 
made.  Another  chain  of  heights,  called  Jebel-al-KafT, 
runs  across  the  country  from  west  to  east,  near  36°  N.  lat., 
beginning  west  of  Ai  Kaff,  and  joining  the  former  range 
at  Mount  Zunghar,  near  a  point  where  the  parallel  of  30*^ 
IS  cut  by  10°  £.  long.  This  chain  appears  to  consist  of 
single  mountain-masses,  frequently  separated  by  deep  de- 
pressions or  valleys,  through  which  some  of  the  tributaries 
of  the  Majerdah  flow  to  the  principal  river.  Some  of  its 
summits  towards  the  west  are  very  high.  It  is  in  many 
parts  well  wooded,  especially  on  the  lower  declivities  and 
m  the  valleys. 

Between  the  valley  of  the  Lower  Majerdah  and  that 
portion  of  the  first-mentioned  mountain-fange  which  ex- 
tends from  Jebel  Zunghar  to  Ras  Addar,  lies  the  plain  of 
Tunis,  which  extends  20  miles  on  the  north  and  west  side 
of  the  town,  but  to  double  that  distance  towards  the  south. 
It  is  far  i):om  being  level ;  in  several  places  there  are  ex- 
tensive rocky  tracts  300  or  400  feet  above  the  sea-level,  as 
for  instance  that  on  which  the  ruins  of  Carthage  are  scat- 
tered. In  other  parts  there  are  ^ort  isolated  ranges,  but 
between  them  are  also  level  tracts  of  considerable  extent. 
This  plain  is  not  distinguished  by  fertility,  for  large  tracts 
have  a  rocky  soil,  and  others  are  covered  with  stunted 
trees,  but  it  is  better  cultivated  than  any  other  part  of  the 
regency,  and  more  populous,  which  is  owing  to  a  -large 
commercial  and  populous  town  being  situated  neariy  in 
its  centre. 

The  Dakhul,  or  the  peninsula  which  lies  east  of  the  Bay 
of  Tunis,  is  nearly  occupied  by  the  range  which  extends 
from  Jebel  Zaghwan  to  Ras  Addar.  In  this  range  occur 
two  deep  depression  of  inconsiderable  width.  Through 
the  southern  depressions  the  road  is  made  which  leads 
from  Tunis  to  Nabal  and  Hammamet.  The  northern 
depression  bccurs  near  the  northern  extremity  of  the  penin 
sula,  where  a  low  plain  unites  the  large  and  elevated  masses 
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forming  Ras  Addar  with  the  continent.  The  Dakhul  is. 
noted  for  its  fertility ;  but  the  interior,  as  far  as  it  has  been 
seen  by  travellers,  appears  to  consist  of  naked  rocky  masses 
with  little  vegetation  on  them.  Only  the  level  tract,  which 
lies  along  its  eastern  side,  exhibits  any  great  degree  of 
fertility.  It  is  from  two  to  three  miles  wide,  and  con- 
sists of  allavium,  which  has  been  brought  down  by  nu- 
merous torrents  from  the  mountains  and  deposited  at  their 
base.  This  tract  is  well  cultivated,  and  produces  abundant 
crops  of  grain,  and  the  fields  are  interspersed  with  villages 
surrounded  by  groves  of  olive-trees  and  orchards,  in  which 
fig-trees  are  common.  The  adjacent  hills  have  excellent 
pasture  for  cattle,  which  are  numerous.  The  dairies  are 
well  attended  to.  The  western  shores  of  the  Dakhul  are 
far  from  being  fertile :  a  great  part  of  this  tract  is  covered 
with  rocks,  and  the  remainder  is  not  very  productive. 
North  of  the  Jebel  Zaghwan  there  are  some  lead-mines. 

The  countries  hitherto  noticed  may  be  considered  as  the 
agricultural  part  of  Tunis.  The  greater  part  of  the  inha- 
bitants are  exclusively  or  chiefly  engaged  in  cultivating 
the  ground  and  in  planting  olive-trees  and  orchards.  In 
some  parts  these  occupations  are  united  with  the  rearing 
of  cattle  and  attending  to  the  dairy.  They  all  live  in  fixed 
habitations,  with  the  exception  of  a  few  families  of  Arabs, 
who  ramble  about  with  their  herds  in  the  southern  and 
more  sterile  districts  of  the  plain  of  Tunis.  In  the  coun- 
tries farther  to  the  south  however  the  bulk  of  the  popula- 
tion consists  of  wandering  tribes,  who  only  occasionally 
cultivate  a  few  patches  of  ground.  There  are  indeed  in 
several  places  extensive  tracts  on  which  agriculture  or 
horticulture  is  carried  on  with  success,  but  these  ti-acts 
constitute  a  very  small  proporiion  of  the  whole  country. 

The  region  which  is  separated  on  the  north  from  the 
upper  valley  of  the  Majerdah  by  the  Al  Kaff  Mountains, 
and  extends  southward  to  35**  N.  lat.  and  eastwards  to 
Jebel  Ussalat  (10**  E.  long.),  is  very  imperfectly  known.  As 
far  as  can  be  inftrred  from  the  accounts  of  the  few  tra- 
vellers who  have  traversed  it,  this  region  consists  of  an 
alternation  of  hills  and  of  plains  of  considerable  extent. 
Some  of  the  hills  are  connected  so  as  to  form  long  ridges ; 
others  are  isolated.  Part  of  them  are  wooded,  especially 
in  the  valleys  and  glens  which  intersect  them,  and  these 
valleys  contain  the  small  tracts  which  are  cultivated  by 
the  Arabs.  The  plains  are  entirely  without  cultivation, 
and  serve  only  as  pasture-grounds  for  sheep  and  camels. 
This  region  has  no  towns  and  very  few  villages.  The 
Arabs  live  in  dowars,  or  clusters  of  tents.  The  numerous 
ruins  of  large  towns  which  are  dispersed  over  it  show  that 
a  considerable  portion  of  this  tract  was  once  cultivated. 
This  country  must  be  considerably  elevated  above  the  sea- 
level,  as  frost  appears  to  be  common  in  winter. 

To  the  east  of  this  region  lies  the  plain  of  Kerwan, 
which  extends  from  the  innermost  recess  of  the  Gulf  of 
Hammamet  to  the  town  of  Sfax.  Nearly  in  the  middle  of 
this  plain,  which  is  more  than  100  miles  in  length  and 
about  30  miles  in  width,  the  town  is  situated  from  which 
its  name  is  derived.  The  surface  is  stated  to  be  almost  a 
continual  level,  which  is  rarely  interrupted  by  single  hills ; 
but  the  degree  of  cold  which  is  experienced  in  the  town  of 
Kerwan  proves  that  this  place  must  be  considerably  above 
the  sea.  The  plain  is  destitute  of  trees,  and  nearly  without 
cultivation,  except  in  the  immediate  vicinity  of  the  town, 
where  a  lar^e  titict  is  sown  with  several  kinds  of  grain. 
The  Arab  tribes  who  wander  about  in  it  find  abundant  pas- 
ture for  their  camels  and  horses,  and  appear  to  be  much 
more  wealthy  than  the  other  Arab  tribes  in  Tunis.  They 
sow  small  tracts  with  barley  and  pulse. 

The  plain  of  Kerwan  reaches  to  the  shores  of  the  sea 
between  Hammamet  and  Susa,  but  farther  south  it  is  sepa- 
rated from  the  sea  by  hilly  tracts,  which  extend  from  the 
town  of  Susa  southward  to  a  point  opposite  the  islands  of 
Karkenah.  This  tract  may  be  about  24  miles  in  width  in 
the  widest  part,  as  it  approaches  on  the  west  the  ruins 
called  Al  Jem.  The  interior  of  this  region  is  composed 
of  a  succession  of  sterile  hills ;  but  the  eastern  border,  and 
the  low  tract  which  lies  between  it  and  the  sea-shore,  are 
tolerably  fertile,  though  the  soil  is  stony.  It  is  chiefly 
planted  with  olive-trees,  which  frequently  form  forests 
many  miles  long  and  from  two  to  three  miles  wide. 
This  coast  has  several  sea-ports,  from  which  oil,  wool,  and 
wax  are  exported:  the  two  last-mentioned  articles  are 
brought  by  the  Arabs  from  the  interior.  At  the  most 
southern  extremity  of  this  region  is  the  town  of  Sfaxr  whose 


olive-plantations  extend  10  or  12  miles  alone  the  sea  and 
from  5  to  6  miles  inland,  and  ai-e  intermingled  with  ^oves 
of  pistachia-nuts,  and  fields  of  rye,  barley,  maize,  and  lentils. 

The  country  which  hes  to  the  south  of  the  three  la^t- 
mentioned  regions,  and  which  contains  the  larger  part  of 
the  countiy  called  by  the  antients  Byzacium,  once  noted 
for  its  fertility,  is  at  present  almost  a  desert.  It  must  how- 
ever be  admitted  that  we  know  nothing  of  the  interior,  and 
we  are  very  imperfectly  acquainted  with  its  most  eastern 
and  most  western  districts.  Along  the  sea-shore  extends 
a  plain,  whose  surface  is  varied  only  by  some  swellinc: 
grounds  and  a  few  low  hills.  A  few  mountain-summits 
occasionally  appear  rising  far  to  the  west.  Alon^  the 
sea-shore  the  sou  consists  of  sand,  but  farther  inland  it  is 
composed  of  more  compact  materials.  The  whole  however 
is  without  cultivation,  but  it  supplies  pasture  to  aome 
tribes  of  Arabs,  who  have  large  herds  of  camels,  horses. 
cattle,  and  sheep.  In  one  or  two  places  on  the  sea-coast 
indigo  is  cultivated  to  a  small  extent.  The  whole  plain  is 
destitute  of  trees,  and  even  bushes  are  rare.  The  westem 
districts,  or  those  contiguous  to  the  boundanr-Une  of  Al- 
giers, consist  of  a  long  valley,  which  extends  nearly  100 
miles,  from  35°  N.  lat.  to  some  distance  south  of  34**  JJ.  lal. 
Its  soil  is  dry,  and  only  a  few  small  rivers  are  met  with,  the 
waters  of  which  are  soon  exhausted  by  irrigation.  These 
are  the  only  spots  in  the  valley  which  are  cultivated-  The 
ridges  which  enclose  the  valley  are  destitute  of  trees,  and 
nearly  without  vegetation.  Towards  the  northern  extre- 
mity of  the  valley  water  is  more  abundant,  and  there  are 
large  tracts  of  pasture-ground  for  the  wandering  tribes. 

The  southern  portion  of  Tunis  is  called  the  Jerid,  or 
Beled-al-Jerid  (the  country  of  palm-trees).  It  extends 
from  about  34**  N.  lat.  southward  to  the  parallel  of  the 
southern  extremity  of  the  great  salt  lake  Al  Sibhah,  and 
on  the  south  is  contiguous  to  the  Sahara.  This  lake  is  70 
miles  long  from  south-west  to  north-east,  and  about  2D 
miles  wide  on  an  average.  In  summer  it  is  dry,  with  the 
exception  of  the  southern  part,  where  there  is  always  a 
considerable  sheet  of  water.  When  dry,  the  central  pBirt, 
for  15  or  18  miles,  is  covered  with  a  layer  of  salt,  which  is 
not  so  strong  as  sea-salt,  and  not  adapted  for  preserving 

})rovisions ;  but  it  has  an  agreeable  flavour.  Between  this 
ayer  of  salt  and  the  banks  of  the  lake  is  a  tract  whose  sur- 
face is  sandy,  or  partially  overgrown  with  bushes.  In  winter 
the  whole  surface  is  covered  with  water  to  a  depth  of  two 
or  three  feet.  It  may  however  be  passed  even  in  this 
season  along  a  track  which  is  marked  by  stones,  trunks  of 
trees,  skulls  of  animals,  and  sticks.  Tiie  country  which 
extends  from  the  eastern  shores  of  the  salt  lake  to  the 
Gulf  of  Gabs  consists  of  a  succession  of  hills.  It  contains 
a  great  number  of  springs  and  small  watercourses,  to  which 
circumstance  its  fertility  is  owing :  the  veater  is  employed 
in  irrigating  the  adiacent  fields  until  it  is  exhausted.  It 
is  particularly  employed  in  irrigating  the  plantations  of 
date-trees,  which  in  some  places  cover  several  square  miles. 
In  other  parts  the  countiy  is  studded  with  numerous  Iittl« 
oases  of  palm-trees,  each  of  them  surrounding  a  village ; 
but  between  these  cultivated  spots  there  are  large  tracts 
that  exhibit  no  sign  of  vegetation.  In  this  tract  con- 
siderable quantities  of  henna  are  cultivated.  Great  care 
is  taken  in  cultivating  these  grounds,  and  manure  is  applied 
to  them.  Some  of  the  gardfens  are  extensive,  and  contain 
a  great  variety  of  fruit-trees,  as  the  peach,  apricot,  vine, 
almond,  orange,  lotus,  pomegranate,  and  fig.  Melons  and 
onions  are  grown  in  considerable  quantities.  On  the 
west  of  the  Sibhah  odcurs  a  similar  tract,  wWch  extends 
from  the  southern  extremity  of  the  salt  lake  to  its  middle, 
and  is  of  superior  quality :  the  dates  which  are  collected 
in  these  plantations  are  of  an  exquisite  flavour,  and  con- 
sidered superior  to  any  m  Barbary.  The  inhabitants  of 
this  tract  are  wealthy,  and  live  in  well-constructed  houses 
of  stone. 

Near  the  boundarv-line  of  Tripoli  is  the  island  of  Gerfis, 
which  is  separated  from  the  mainland  by  a  smaSl  gulf  and 
two  straits.  The  narrowest  of  the  straits  is  less  than  half 
a  mile  across.  The  island  is  about  18  miles  long,  and  on 
an  average  half  as  wide.  It  is  not  mudi  elevated  above 
the  sea-level,  and  is  surrounded  by  shallow  water :  the  sur- 
face is  level.  The  fertility  is  very  great,  and  it  is  so  well 
cultivated  that  it  resembles  a  large  orchard.  With  the 
excention  of  two  small  towns  inhabited  by  Jews,  there  is 
no  place  which  deserves  to  be  called  a  village ;  but  the 
whole  surface  of  the  island  is  dotted  with  villas  and  single 
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houses,  which  are  suirounded  by  fine  orchards.  Eveiy 
spot  on  the  island  is  cultivated :  the  produce  is  wheat  and 
barley.  Among  the  fruit-trees  the  lotus  is  most  frequent, 
but  dates,  palms,  and  olive-trees  arc  also  abundant,  and 
also  the  vine  and  orange-tree.  The  climate  is  much  more 
temperate  than  that  of  the  adjacent  mainland.  There  are 
four  ports,  or  rather  landing-places — Ajeem  on  the  west, 
leijees  on  the  east,  Marsa-es-^ook  on  the  north,  and  Marsa- 
el-terah  on  the  south.  The  population  is  estimated  by 
Ewald  at  150,000  individuals.  The  same  author  states  that 
there  are  400  mosques  in  the  island.  ^Many  of  the  inhabit- 
ants are  engaged  in  manufactures. 

(Shaw*s  Travels  and  Observations  on  Barbary  and  ike 
Levant ;  Temple's  Excursions  in  the  Mediterranean  ;  and 
Ewald's  Reise  von  Tunis  nach  Tripolis,) 

Climate. — ^The  atmosphere  of  the  Regency  of  Tunis  is 
generally  pure  and  wholesome.  The  plague  is  not  endemic 
or  periodical,  as  in  Egypt,  and  is  only  known  when  intro- 
duced from  other  parts.  In  all  other  respects  the  climate 
and  seasons  resemble  those  of  Tripoli.  Tlie  summer  heats 
are  moderated  by  sea-breezes  aiong  the  coast,  and  the 
winters  resemble  our  spring.  Although  the  habits  of  the 
people  are  far  from  cleanly,  and  noisome  insects  and  ver- 
min are  plentiftil,  and  although  their  habitations,  moveable 
as  well  as  fixed,  are  seldom  aee  from  offensive  smells,  yet 
fevers  are  not  frequent,  and  epidemic  maladies  are  scarcely 
known.  During  the  summer  and  autumn  rain  is  very  rare  : 
it  usually  falls  in  November,  and  continues  at  intervals 
until  the  month  of  April.  According  to  meteorological 
ol)servations  carried  on  for  more  than  three  years,  the  mean 
temperature  at  the  town  of  Tunis  was  found  to  be  as 
follows : — 
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Winter      559 

The  mean  annual  temperature  is  69*2*. 

Government,— ThQ  ruler  of  the  territoiy  of  Tunis  at  pre- 
sent bears  the  title  of  Bey,  and  in  state  documents  he  is 
called  the  basha  bey  of  Tunis,  because  he  is  invested  with 
the  rank  of  pasha  (which,  in  the  dialect  of  Barbary,  is 
basha)  by  the  grand  sultan,  to  whom  he  sends  tribute  as 
often  as  his  political  circumstances  reauire  the  sultan's 
favour  or  protection.  But  the  Porte  has  little  control  over 
him,  and  ne  is  an  independent  prince,  and  the  sovereign 
of  the  country,  with  whom  the  states  of  Europe  enter 
into  treaties  on  matters  international  and  commercial,  and 
to  whom  they  send  their  consuls,  who  are  also  diplomatic 
assents.  Although  he  is  nominally  elected  by  a  divan,  yet 
(the  members  of  this  body  being  chosen  by  himself)  he 
easily  obtains  their  suffrages  for  tne  nomination  of  his  suc- 
cessor  in  the  person  of  one  of  his  own  family ;  and  thus 
the  sovereignty  has  remained  in  the  same  dynasty  for 
nearly  a  century.  By  a  like  management  his  power  is 
despotic ;  for  the  divan  is  only  formally  assembled  to  con- 
firm the  will  of  its  master.  This  kingdom  is  not  divided, 
like  Tripoli,  into  provinces  governed  by  separate  chiefs, 
but  is  under  the  direct  control  of  the  bey  himself,  whose 
power  is  consequently  the  more  consolidated,  and  no  one 
ever  thinks  of  opposing  it.  As  his  revenue  depends 
greatly  upon  the  tribute  which  he  exacts  from  the  Arab 
t  ribes  in  the  interior,  he  is  obliged  to  keep  up  a  standing 
force,  which  he  annually  sends  to  scour  the  country  and 
extort  payment.  The  troops  in  regular  pay  may  amount 
to  about  8000,  who  were  raised  in  1831,  and  taught  Eu- 
ropean tactics  under  French  officers.  The  body-guard 
consists  of  200  Mameluks,  all  renegades,  chiefly  Italians ; 
but  they,  as  well  as  the  regulars,  now  wear  the  reformed 
Turkish  uniform.  The  contingents  furnished  by  the  Arab 
tribes,  amounting  to  40,000  muen,  chiefly  cavalry,  receive 
no  pay,  but  are  exenipt  from  tribute ;  and  they  are  only 
called  out  when  occasion  requires  them  to  be  in  the  field 
for  the  defence  of  the  country,  or  to  overawe  and  assist  in 
exacting  the  tribute  from  the  rest  of  the  population.  This 
is  done  in  the  most  arbitiaiy  manner,  according  to  the 
avidity  of  the  officer  charged  with  the  business,  who  is 
generally  a  relation  of  the  bey.  The  collector  goes  into 
afield,  whilst  the  crop  is  still  green,  and  values  it  according 
to  his  caprice.  The  owner  is  then  obliged  to  pay  a  tithe 
on  this  supposed  value  of  his  future  crop,  although  when 
the  harvest  arrives  he  may  find  that  it  perhaps  does  not 
exceed  the  fourth  jwirt  of  the  sum  at  which  it  was  esti- 
>«ated.    The  same  is  the  case  with  olives  and  dates,  in 


which  consist  the  principal  resources  of  the  country.  All 
sorts  of  animals,  including  horses,  are  also  similariy  taxed 
at  pleasure.  Those  who  have  the  art  to  conceal  their 
herds  and  flocks  are  made  to  pay  in  money,  which  is  often 
extorted  by  the  bastinado ;  and  many  submit  to  this  rather 
than  incur  the  danger  of  declaring  tneir  means.  The  bey 
draws  other  revenues  from  the  customs,  from  the  sde  of 
teskaras  (permits  to  export  grain  and  other  produce,  and 
for  the  importation  of  wine  and  spirits),  from  monopolies 
of  various  sorts,  from  a  tax  on  the  Jews,  and  from  his  own 
lands.  He  has  also  some  sources  of  revenue  of  a  casual 
nature,  such  as  the  wealth  of  his  rich  subjects  who  die,  his 
profits  in  trade,  which  are  considerable,  and  his  extortions 
from  those  who  have  money  whenever  a  public  pretext 
furnishes  him  with  an  excuse  to  draw  upon  their  noards. 
It  is  impossible  to  form  any  estimate  of  tne  a^mount  cf  this 
revenue.  Formerly  the  beys  of  Tunis  amassed  wealth, 
but  of  late  years  it  is  believed  that  the  expenditure  of  the 
state  has  been  equal  to  the  revenue  ;  for  besides  the  cessa- 
tion of  the  profits  of  piracy,  and  the  expense  of  the 
number  of  troops  maintained  by  reason  of  the  vicinage  of 
the  large  French  force  established  in  Algiers,  the  bey  has 
been  obliged  to  ward  off  by  large  presents  the  fate  which 
lately  fell  upon  the  hereditary  basha  of  Tripoli  when  he 
was  superseded  by  a  governor  appointed  fi-om  Constanti- 
nople. These  altered  circumstances  have  entirely  changed 
the  aspect  of  Tunis  as  a  naval  power.  As  long  as  she  was 
allowed  to  plunder  upon  the  seas,  no  state  was  ever  more 
active  in  fitting  out  cruisers,  and  no  people  more  undaunted 
than  the  Tunesines  in  filling  up  their  losses.  But  their 
once  powerful  navy  is  reduced  to  insignificance  since  1816, 
as  well  by  gales  on  their  own  shores  as  by  the  total  loss  of 
the  bey*s  contingent  in  the  battle  of  Navarino  (1827).  At 
present  (1842)  his  force  consfsts  of  two  corvettes,  three 
brigs,  three  schooners,  and  a  few  gun-boats,  for  which  he 
has  no  real  use,  unless  for  traxling  purposes,  or  trans- 
mitting presents  and  compliments  to  Constantinople.  The 
bey  is  the  chief  of  the  reli^on  of  the  state  in  Tunis,  and  is 
himself  the  first  jud^e  in  his  kingdom.  He  sits  in  the  hall 
of  justice  almost  daily,  and  his  decisions,  which  are  sum- 
mary, are  immediately  put  into  execution.  The  kaVds 
administer  justice  in  the  same  manner  in  the  interior 
towns.    The  kadis  judge  only  in  matters  of  reli^on. 

Commerce. — ^The  foreign  commerce  of  Tunis  is  the  most 
considerable  of  all  the  Barbary  states.  It  is  not  confined 
to  the  capital,  but  is  also  earned  on  briskly  from  the  ports 
of  the  eastern  coast.  Among  the  manufactured  articles  of 
export  are — soap,  marocco  leather,  Gerba  shawls,  and  the 
red  scull-caps  worn  so  generally  by  the  people  of  Barbaiy, 
as  well  as  oy  all  those  of  the  Levant,  Turks,  Christians, 
and  Jews,  who  shave  their  heads  according  to  the  custom 
of  the  East.  Wheat  and  barley  (when  permitted),  as  well 
as  the  inferior  grains,  olive-oil  of  an  excellent  quality, 
common  wool,  hides,  bees^-wax,  dates,  almonds,  sponges, 
and  orchilla-seed,  are  the  principal  ariicles  of  produce 
exported :  those  received  from  the  intenor  of  Africa, 
and  afterwards  exported,  are — ^ivory,  gold-dust,  ostrich- 
feathers,  senna,  and  madder-roots.  The  imports  are  woollen 
cloths,  cotton -prints,  calicoes,  muslins,  coarse  linens, 
damasks,  raw  and  wrought  silks,  fine  wool,  gold  and  silver 
tissues,  coffee,  su^ar,  spices,  alum,  vitriol,  cochineal,  ver- 
milion, gum-lac,  iron,  tin,  lead,  hardware,  cutlery,  arms  of 
all  sorts,  earthenware,  glass  beads,  paper,  wine,  spirits,  and 
tobacco.  Formerly  the  European  trade  was  entirely  with 
France,  Italy,  and  Trieste,  the  EngUsh  manufactures  find- 
ing their  way  through  the  free  port  of  Leghorn  ;  but  now, 
although  the  English  have  no  direct  trade  with  Tunis,  an 
increasing  one  is  carried  on  through  Malta.  Eug;llsh  mer- 
chandise, as  well  as  that  of  those  nations  which  have 
recently  made  treaties  with  Tunis,  pays  a  duty  of  3  per 
cent,  upon  entrance  ;  but  the  Jews  and  c^ers  of  the  coun- 
try pay  a  duty  of  from  5  to  10  per  cent.  Ammunition  and 
naval  stores  are  admitted  free  for  the  service  of  the  govern- 
ment, although  gunpowder  has  lately  become  a  contraband 
article  for  the  people,  the  Bev  havmg  now  a  manufactoiy 
of  his  own,  which  is  one  of  his  monopolies.  As  ports  of 
loading,  those  of  Sfax  and  Susa  are  preferred  to  Tunis,  in 
consequence  of  the  distance  and  delay  of  transporting  mer- 
chandise in  lighters  across  the  lake  to  the  Goletta,  where 
ships  generally  lie  ;  the  commerce  of  the  country  is  con- 
sequently best  carried  on  in  vessels  under  150  tons  burden. 
The  following  enumeration,  from  Sir  Grenville  Temple's 
work,  of  vessels  arrived  at  the  port  of  Turns  (exclusive  of 
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the  small  coasting  vessels  of  the  country),  m  all  the  year 
1832,  will  not  therefore  give  an  idea  of  more  than  half  of 
the  commerce  of  the  regency ;  but  it  will  serve  to  indicate 
the  countries  with  which  it  is  carried  on,  namely,  Sardinian 
153,  French  98,  Neapolitan  and  Sicilian  48,  Tuscan  22, 
English  (mostly  Maltese)  21,  Austrian  15,  Spanish  10, 
Ottoman  9,  Tunesine  6,  Greek  6,Tripoline  5,  Ionian  1,  and 
Russian  1.  The  trade  with  Central  Africa  passes  through 
Gadarais.  [liiPOLi.]  The  caravans  arrive  at  Tozer, 
Cabes,  and  Sfax  about  twice  m  the  year,  and  barter  their 
mercluindise,  which  b  thence  introduced  in  various  direc- 
tions into  Tunis.  Besides  the  articles  already  mentioned, 
they  bring  black  slaves,  and  they  take  in  return  dates, 
Woollen-cioths,  muslins,  silks,  colonial  produce,  skull-caps, 
arms,  and  such  like.  Formerly  the  caravans  from  Constan- 
tina  to  the  capital  were  very  frequent,  sometimes  arriving 
monthly,  and  they  often  brought  with  them  Spanish  dollars 
to  a  large  amount,  for  the  purchase  of  European  goods, 
which  gave  a  great  impulse  to  commerce.  But  about  the 
beginnmg  of  the  present  century  the  Algerines  found 
means  to  divert  this  trade  to  their  own  shores ;  and  now 
the  French  have  effectually  possessed  themselves  of  it,  to 
the  great  disappointment  of  the  merchants  of  Tunis. 

Thwns. — ^The  territory  of  Tunis  contains  a  great  number 
of  antient  towns,  whose  ruins  lie  scattered  over  the  whole 
country,  and  now  stand  in  the  midst  of  these  vast  solitudes, 
some  of  them  totally  uninhabited,  except  by  the  lion,  the 
wolf,  and  other  ferocious  animals,  unless  when  the  Arabs 
occasionally  pitch  their  tents  on  their  sites. 

The  next  city  in  rank  and  importance  after  Tunis  is 
Cairoan,  or  Kairwan,  which  was  the  principal  station  of  the 
first  Arabian  conquerors.  It  was  founded  by  the  Arabs  about 
A.D.  669,  and  was  afterwards  the  seat  of  learning  and  of 
power.  It  is  situated  to.  the  south  of  the  capital,  distant 
from  it  about  70  miles,  and  about  24  west  of  Susa.  The 
town  is  large  and  has  good  houses,  and  is  surrounded 
by  a  crenelated  wall  with  four  gates.  The  great  mosque, 
which  is  esteemed  the  most  sacred,  as  well  as  the 
most  magnificent  in  all  Barbary,  is  supported  by  many 
marble  or  granite  pillars,  said  to  amount  to  500;  but 
no  Christian  has  ever  been  allowed  to  see  them.  Indeed 
Cairoan  is  the  holy  city  of  Africa,  and  strangers  are 
obliged  to  pass  through  it  in  deep  silence,  without  ven- 
turing to  be  inquisitive.  Its  KaYd  is  almost  independent  of 
the  Bey,  his  will  being  absolute  in  his  own  district ;  and  he 
commands  no  less  than  30,000  Arabs,  besides  governing 
the  50,000  inhabitants  which  the  town  is  supposed  to  con- 
tain. The  inhabitants  are  famed  for  the  beautv  of  their 
yellow  marocco  boots  and  slippers,  made  of  a  leatner  which 
has  never  been  successfully  imitated. 

Kaff  is  the  third  city  in  riches  and  strength,  and  is  the 
key  of  Tunis  on  the  western  frontier.  Its  walls  are  kept  in 
good  repair,  and  the  fortress  mounts  132  pieces  of  cannon. 
Tliere  was  always  a  small  garrison  here,  which  has  lately  been 
increased  to  about  1000  men.  Standing  in  a  fertile  country, 
on  the  declivity  of  a  rocky  range  of  mountains,  the  view 
from  it  is  very  fine,  embracing  a  great  extent  of  land,  di- 
versified with  rich  plains  and  bold  scenery.  The  town  is 
not  populous,  but  tne  kaid  commands  a  district  containing 
50,000  males,  and  is  consequently  a  man  of  great  power 
and  influence,  both  as  regards  the  government  and  the 
people. 

This  district  is  the  country  called  the  Beled-el-Jerid,  upon 
the  borders  of  the  Sahara,  or  Great  Desert,  across  which 
the  people  of  Tozer,  the  great  mart  for  dates  in  these 
parts,  carry  on  an  active  traffic  with  the  interior,  as  far  as 
the  Joliba,  exchanging  their  dried  fruit  for  black  slaves, 
which  are  sold  in  the  towns  of  the  regency. 

The  towns  and  villages  are  more  numerous  and  the  po- 
pulation is  greater  in  the  northern  parts  of  the  regency 
near  the  capital.  The  Dackhul,  besides  being  an  agricul- 
tural district,  abounds  in  game,  is  the  seat  of  a  large 
fishery,  and  has  several  small  rivers  running  into  the  sea, 
which  fertilise  the  country.  Proceeding  in  this  direction 
from  the  capital,  we  first  arrive  at  the  considerable  village 
of  Rhades,  and  tljen  at  Solyman,  which  has  a  large  popu- 
lation, the  descendants  of  Moors  who  fled  from  Spain.  At 
Hamman  Leuf,  where  the  Bey  has  a  palace,  and  at  Ham- 
man  Ghorbus,  are  mineral -baths  famous  for  curing  rheum- 
atic, cutaneous,  and  syphilitic  disorders.  Beyond  these  is 
Lowhareah,  where  there  are  extensive  marble-quarries, 
which  are  said  to  have  furnished  the  materials  for  the 
building  of  Carth-age  and  Utica.    Zowan,  or  Zagwan,  a 


flourishing  town  built  upon  the  skirts  of  a  very  high  moun- 
tain of  the  same  name,  about  thirty  miles  south  of  the  city 
of  Tunis,  supplied  water  to  the  city  of  Carthage  by  an 
a()ucduct  fifty-two  miles  long,  some  parts  of  which  are 
still  standing.  The  stream  is  now  employed  in  dyeing  the 
woollen  scarlet  caps  worn  throughout  Turkey  and  the  Le- 
vant ;  and  this  mountain,  as  well  as  that  of  Kaff,  fornixes 
ice  for  the  Bey's  use  in  summer.  Carthage  has  no  modem 
population,  although  only  twelve  miles  distant  from  Tunis; 
and  on  the  site  of  Utica  there  are  only  a  few  miseiabie 
huts,  known  by  the  name  of  Booshater,  standing  almost  in 
a  marsh.  The  banks  of  the  Majerdah  are  coverei  with  the 
sites  of  antient  places.  But  in  the  actual  condition  of  Tu- 
nis, it  is  not  surprising  that  the  lands  remain  almost  uncul- 
tivated, the  husbandman  being  always  apprehensive  that 
his  crop  may  be  seized,  either  by  his  own  chief  or  by  some 
other  tribe ;  and  indeed  the  government  sets  the  fiist  bad 
example,  for  wealth,  or  even  the  appearance  of  it»  subjects 
an  individual  to  oppression  and  spoliation. 

The  lion,  the  panther,  the  ounce,  the  lynx,  the  wolf,  anl 
the  wild  boar,  are  the  principal  ferocious  animals  that  in- 
habit the  western  parts  of  Tunis ;  for  to  the  eastwaid  o. 
the  meridian  of  Tabarca  the  forests  cease,  and  the  counti* 
is  less  woody.  Flies,  noxious  vermin,  mosquitoes,  ^nats 
ants,  and  the  scorpion  are  the  torment  of  Eurox>eaii8  m  all 
parts  of  the  country. 

InhabitanU.— The  Tunisines  in  general,  like  the  Al^ 
rines,  are  a  mixed  race  of  Turks,  Moors,  and  Jews,  in  th€ 
towns,  interspersed  with  a  few  Christians  and  renegades; 
while  the  people  of  the  country  are  Arabs  and  Kabyles  of 
different  tribes.  [Algiers.]  The  Moors  of  Northern 
Africa  are  a  white  race,  and  it  is  a  vulgar  error  to  imagine 
that  a  Mdor  must  necessarily  be  a  negro  or  a  pMsrson  of  co- 
lour. Whether  from  a  mixture  with  the  Spaniards  during 
their  abode  in  Spain,  or  with  the  Turks,  who  were  after- 
wards their  masters,  or  from  the  blood  of  renegades  and 
female  slaves  taken  during  three  centuries  of  wariane 
with  European  nations,  they  are  in  Tunis  a  comely  peo- 
ple, and  many  of  their  women  would  be  reckoned  hand- 
some in  any  part  of  the  world.  Although  the  people 
of  this  country  are  more  civilized  than  those  of  the  other 
nations  of  Barbary,  it  being  the  principal  seat  of  refuge  to 
which  the  Moors  fled  who  were  driven  out  of  Spain,  some 
of  whose  manufactures  have  thriven  amongst  them,  yet 
they  are  very  ignorant:  their  most  instructed  men  ha\e 
only  a  knowledge  of  reading  and  writing  and  arith- 
metic, just  enough  to  manage  their  commercial  affairs,  in 
which  they  evince  great  acuteness,  if  not  the  enterprise  of 
Europeans.  Nor  do  they  seem  desirous  of  extending  their 
learning  beyond  an  acouaintance  with  the  Koran ;  their 
natural  apatny  and  indolence  disincline  them  to  other  stu- 
dies, and  to  those  sciences  which  were  cultivated  by  their 
ancestors  of  Cairoan  and  Cordova.  This  accounts  for  the 
employment  of  foreigners  by  the  Beys  as  their  ministers,  as 
is  now  and  usually  has  been  the  case.  The  language  of 
the  Moors  is  the  same  as  that  of  the  Arabs  of  Africa,  tiie 
dialect  becoming  less  pure  according  to  their  more  distant 
situation  from  E^ypt;  but  a  bastard  Italian,  called  the 
Lingua  FrancUy  is  spoken  in  the  ports.  They  are  strict 
Mohammedans,  and  submit  calmly  to  the  reverses  of  for- 
tune. But  they  are  avaricious,  very  jealous,  and  many  of 
them  abandoned  to  extreme  licentiousness.  Their  princi- 
pal amusement  is  smoking,  or  playing  at  chess  or  draughts. 
The  females  are  excluded  from  society,  and  are  shut  up  in 
almost  constant  confinement,  and  when  permitted  to  go 
out  they  are  closely  veiled  with  a  thick  garment  They 
pass  their  time  in  making  sweetmeats  and  in  the  care  of 
their  children;  they  use  every  method  to  become  fat, 
which  is  considered  a  point  of  beauty,  but  they  are  no! 
deficient  m  grace ;  they  are  fond  of  dress,  which  is  oftec 
splendid  and  sometimes  tasteful.  The  houses  of  the  rich 
Moors,  although  of  ordinary  appearance  without,  are  hand- 
somely decorated  within ;  their  furniture  consists  of  few 
articles,  such  as  carpets,  mattresses,  and  cushions,  which 
are  often  made  of  rich  silks  and  embroidery.  The  Beduia 
Arabs,  who  are  the  inhabitants  of  the  level  country,  and 
are  perpetually  wandering  from  place  to  place,  pitch  their 
tents  m  circles  called  dowars,  according  to  the  season, 
wherever  they  find  a  desirable  spot  either  for  shelter  or  tiie 
cultivation  of  the  land.  The  Kabyles  live  in  the  moun- 
tains, and  form  little  villages  of  hovels  made  of  hurdles 
and  mud,  or  of  clay  and  stones  hardened  by  tlie  heat  of 
the  sun.    Both  races  are  simple  and  abstemious  in  their 
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living,  subsisting  on  bread,  milk,  and  dates.  The  women 
are  industrious,  and  make  a  great  part  of  the  cloth  for  their 
own  and  tlie  men's  clothing,  as  well  as  the  hair-covering 
for  their  tents,  and  employ  themselves  even  in  the  la- 
borious work  of  the  field.  The  men  lead  an  indolent  life 
when  not  employed  in  the  chase,  the  rearing  of  cattle,  or 
in  some  sort  of  urgent  labour,  such  as  the  getting  in  of 
their  crops,  from  which  no  superiority  of  stabon  exempts 
them.  They  have  few  wants,  and  have  consequently  a 
strong  feeling  of  independence.  Thousands  have  no  other 
garment  than  a  red  cap,  and  a  blanket  thrown  round  the 
body  in  several  turns,  which  serves  as  a  covering  by  day 
and  a  bed  by  night.  The  farther  we  advance  into  the  in- 
terior, the  more  these  people  are  found  as  described  by  Leo 
Africanus,  namely,  rude  and  ui^ind  to  strangers.  Travelling 
is  attended  with  great  risk,  not  only  from  probable  vio- 
lence, but  from  a  scarcity  of  food,  for  it  is  only  by  working 
upon  their  fears  that  they  can  be  induced  to  supply  a  tra- 
veller's wants.  Any  attempt  to  manage  them  by  mild 
means  would  be  vain.  In  this  respect  there  is  a  notable 
difference  between  these  people  and  the  Arabs  of  Tripoli, 
who  have  been  found  hospitable  according  to  the  accounts  of 
all  travellers.  But  in  Tunis  it  is  only  the  rfiow  of  authority 
that  can  insure  their  compliance.  The  idea  of  the  Bey's 
power  is  so  rooted  among  them  by  the  annual  excursion 
of  his  troops  through  the  country,  that  his  firman  or  man- 
date and  tne  appearance  of  a  few  soldiers  never  meet  with 
a  direct  opposition.  As  to  that  part  of  the  country  situated 
on  the  frontiers  of  Algiers,  the  Kabyles  and  Arabs  who 
live  there  acknowledge  no  obedience  to  either  government ; 
and  when  they  have  committed  a  crime,  they  have  only  to 
pass  from  one  country  to  the  other  to  place  themselves  in 
safety.  Since  the  possession  of  Algiers  by  the  French,  the 
people  in  these  parts  are  very  jealous  and  suspicious  of  all 
Christians,  who,  they  think,  form  only  one  nation.  The 
use  of  arms  is  universal :  the  traveller,  the  shepherd,  the 
labourer,  the  camel-driver,  the  rich  and  the  poor,  are  all 
prepared  with  dagger,  gun,  or  pistol,  to  repel  attacks,  and 
sometimes  to  make  them.  Turics  from  Constantinople  and 
the  Morea,  Moors  and  N^roes,  Beduin  Arabs  and  Ka- 
byles, Jews  and  renegade  Christians — all  form  one  great 
body,  in  which  each  seeks  his  own  advantage  and  no  one 
thinks  of  a  more  civilized  state.  This  people  in  fBMct  has 
made  no  advancement  for  a  thousand  years,  although  their 
country  lies  within  two  days'  sail  of  tne  continent  of  Eu- 
rope. The  total  eradication  of  Christianity  may  in  some 
degree  account  for  this.  The  number  of  churches  which 
formerly  existed  in  Barbary  is  almost  incredible.  In  the 
*Notitia  Episcopatuum  Ecclesise  AfricansB,'  we  find  the 
names  of  132  episcopal  sees,  in  the  proconsular  province 
alone.  Never  nowever  was  a  religion  and  its  symbol  so 
completely  ei-adicated  from  any  country  as  that  of  the  cross 
from  Barbary.  Egypt  in  its  Coptic  population,  and  Turkey 
in  its  Armenian,  Greek,  and  Maronite  subjects,  still  pre- 
serve remnants  of  it,  but  Barbary  has  none. 

The  number  of  inhabitants  of  the  state  of  Tunis  is  sup- 
posed to  amount  to  about  two  millions  and  a  half;  amongst 
whom  there  may  be  7000  Turks,  about  9000  Christians 
(principally  Roman  Catholics  and  Greeks),  and  perhaps 
100,000  Jews ;  but  previous  to  the  plague  which  raged  m 
1785,  the  population  was  estimated  at  five  millions.  In 
its  former  prosperity  this  country  must  have  contained 
double  this  number,  if  we  may  judge  from  the  numerous 
sites  of  towns  of  antient  times  and  of  the  middle  ages 
which  are  now  uninhabited. 

Produce, — ^All  sorts  of  grain,  except  oats,  are  grown,  as 
welt  as  maize,  beans,  garbanzos,  lentils,  the  cicer  or 
chick-pea,  and  the  like.  One  bushel  of  wheat  or  barley 
usually  yields  ten  or  twelve,  and  in  some  districts  as 
much  as  twenty.  The  sugar-cane  is  easily  reared,  but  the 
people  have  not  learned  to  extract  the  sugar.  Tobacco, 
coftee,  and  cotton  flourish,  and  might  be  turned  to  pro- 
fitable account,  yet  they  are  imported  in  large  quantities. 
Olive-oil  is  the  great  staple  produce,  and  is  of  excellent 
quality.  All  the  ve^etames  of  Europe  are  easily  raised, 
although  the  potato  is  scarcely  yet  introduced.  The  arti- 
choke and  the  gourd,  or  calabash,  are  the  common  food  of 
the  people;  and  the  coriander  and  tomata  are  grown  in 
great  quantities,  and  serve  as  a  necessary  relish  in  Moorish 
cookery.  Among  fruits  the  first  is  the  produce  of  the 
palm  or  date-tree,  which  propagates  itself;  for  as  the  old 
tree  dies,  there  are  never  wanting  shoots  to  succeed  it.  In 
the  Jerid  particularly  it  flourishes,  owing  to  the  great 


and  equal  heat;  and  this  date  consequently  is  the  finest 
in  all  Barbary,  and  is  the  principal  food  ot  the  Arabs  of 
the  Sahara  and  the  Atlas.  With  the  exception  of  the 
hazel-nut,  the  filbert,  the  strawberry,  the  raspbeny,  and 
the  currant,  the  Tunesines  have  all  our  fruits,  besides  those 
of  warm  climates,  such  as  the  orange,  the  lemon,  the  pome- 
granate, the  jujube,  the  prickly-pear,  the  fig,  the  melon, 
and  the  grape.  Amongst  all  these  the  water-melon  is  the 
only  one  of  superior  quality,  a  circumstance  which  is  attri- 
butable to  the  bad  system  of  horticulture.  The  oleander 
and  the  geranium,  roees,  bulbs  of  various  sorts,  pinks,  and 
a  number  of  aromatic  herbs  and  rare  plants,  which  render 
the  Tunesines  renowned  for  distilled  waters  and  honey, 
spring  forth  luxuriantly,  sometimes  among  fruit-trees  and 
fields  of  cauliflowers  and  cabbages.  Game  is  plentiful,  as 
well  as  all  sorts  of  poultry  and  eggs ;  but  the  grazing  of 
homed  cattle  is  not  so  perseveringly  followed  up  as  to 
furnish  always  an  article  of  export,  as  in  Tripoli.  Wool  is 
produced  in  great  quantities.  The  breed  of  horses,  for- 
merly so  celebrated,  is  now  entirely  neglected.  [Barb.] 
An  extensive  fishery  of  the  Scomber  Thynnus,  or  tunny, 
is  carried  on  by  Sicilians  off  Capes  Farina,  Monastir,  and 
Bon.  The  Genoese,  Neapolitans,  and  sometimes  the  French, 
fish  for  coral  on  the  northern  coast  near  Tabarca.  It  is 
asserted  that  the  mountains  near  the  capital  contain  ores  of 
silver,  copper,  and  lead ;  but  these  sources  of  wealth  are 
not  turned  to  any  account. 

Antiquities,— ^om^  idea  may  be  formed  of  the  number 
of  antient  remains  existing  in  this  country  from  the  fact 
that  Bruce  boasts  of  having  found  in  his  journeys  eight 
triumphal  arches,  seven  Connthian  temples,  and  one  of  the 
Composite  order,  all  in  good  preservation,  besides  number- 
less other  ruins ;  and  of  having  copied  about  one  thousand 
inscriptions.  But  the  most  recent  authority  on  these  sub- 
jects IS  the  interesting  work  of  Sir  Grenville  Temple,  upon 
which  we  must  chiefly  rely  for  our  short  sketch  of  the 
archaeology  of  Tunis.  There  are  no  vestiges  of  antiouity 
in  the  capital,  although,  as  in  most  of  the  towns  of  the 
regency,  columns  and  capitals  may  be  found  in  some  of  its 
buildings.  The  antient  sites  on  the  banks  of  the  Majerdah 
abound  in  ruins,  particularly  at  Dukhah  (the  antient 
Thugga),  consisting  of  temples,  an  arch,  a  number  of  cis- 
terns, baths,  barracks,  gates,  theatres,  an  aqueduct,  and 
many  inscriptions.  At  Ayedrah  is  a  handsome  triumphal 
arch  dedicated  to  the  emperor  Septimius  Severus,  and 
columns  of  various  beautiful  marbles.  The  walls  of  the 
town  retain  their  ori^nal  height  in  some  places,  and  have 
three  gates ;  yet  anti(][uaries  have  not  been  able  to  assign 
to  the  place  its  antient  name.  At  Kaff  (Sicca),  which, 
like  Ayedrah,  is  on  the  western  frontier,  is  still  to  be  seen 
a  paved  street  like  those  of  Pompeii,  and  here  likewise 
capitals,  columns,  and  friezes  are  numerous.  But  the  most 
stupendous  monument  of  antient  times  is  on  the  site  of 
Tysdrus,  now  called  El  Jem,  a  village  situated  midway 
between  Susa  and  Sfax,  and  about  20  miles  from  the 
eastern  coast.  Here  rises  in  its  pristine  majesty  an  amphi- 
theatre, which  Shaw  refers  to  the  reign  of  the  Gordians. 
TTiis  is  one  of  the  most  perfect,  vast,  and  beautiful  remains 
of  former  times  that  is  known  to  exist.  Its  extreme  length 
measures  429  feet  and  its  breadth  368 ;  and  it  is  only  sur- 
passed in  magnitude  by  those  of  Rome  and  Verona.  Of 
the  fourth  or  uppermost  story  little  remains,  and  one  of  the 
entrances  from  top  to  bottom  was  destroyed  about  one 
hundred  years  ago  by  the  bey  of  that  time,  to  prevent  its 
being  maiae  a  stronghold  by  some  rebellious  Arabs.  With 
these  exceptions  it  is  in  a  complete  state  of  preservation, 
with  its  seats,  arenas,  and  vomitories,  and  retains  almost 
the  freshness  of  a  modem  erection.  Coins  and  gems  are 
found  in  these  parts,  which  are  bought  up  by  the  Jews  of 
Sfax,  and  sent  to  Tunis  for  sale.  In  the  iniins  of  Sufetula, 
now  called  Sbeitla,  about  120  miles  south  of  Tunis,  curio- 
sity (says  Gibbon)  may  still  admire  the  magnificence  of  the 
Romans ;  and  truly  it  is  the  most  remarkable  place  in 
Barbary  for  the  extent  no  less  than  the  magnificence  of  its 
ruins.  It  stands  in  a  large  plain  totally  abandoned  by  man. 
The  principal  ruins  consist  of  three  contiguous  temples, 
whose  ornaments  are  very  rich  and  of  excellent  execution, 
two  triumphal  arches,  another  temple,  and  an  aqueduct 
which  spans  the  clear  stream  on  which  the  town  stood. 
Kazareen  (the  antient  Colonia  Scillitana),  distant  only  a 
few  leagues  from  Sbeitla,  has  also  the  remains  of  an  arch 
and  other  ruins  of  minor  interest.  The  gpreat  aqueduct 
which  conveyed  the  water  from  the  mountain  of  Zagwan  to 
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Carthage,  52  miles  in  length,  may  yet  be  traced  by  masBes 
of  stone  and  cement,  which  lie,  like  Uie  vertebrsB  of  a  hu^e 
winding  serpent,  along  the  whole  of  this  distance  ;  and  m 
its  preserved  portions  it  is  still  a  mighty  construction, 
rising  in  some  places  to  98  feet.  The  extensive  cisterns 
into  which  this  aqueduct  discharged  itself  were  until  very 
lately  almost  the  only  remains  of  antiquity  to  be  seen  on 
the  site  of  antient  Carthage :  but  in  the  year  1837  a 
society  was  formed  in  Paris  for  exploring  these  remains ; 
and  two  of  its  members  (Sir  Grenviue  Temple  and  Captain 
Falbe,  the  Danish  consul  at  Tunis)  were  charged  with  these 
operations.  Their  labours  were  well  rewarded  by  the  very 
interesting  discoveries  they  made.  Among  them  may  be 
noticed  the  finding  of  many  hundred  coins,  and  various 
objects  of  glass  and  earthenware  on  the  site  of  the  temple 
of  Juno.  Sut  the  most  remarkable  discovery  was  that  of 
a  villa  pear  the  sea-shore,  buried  fifteen  feet  under^und. 
Eight  rooms  were  completely  cleared,  and  their  size  and 
decorations  prove  Uiat  the  house  belonged  to  a  wealthy 
person.  The  walls  were  painted  and  the  floora  were  beauti- 
fully paved  in  mosaic  in  the  same  manner  as  those  of 
Pompeii  and  Herculaneum,  representing  deities,  dancing 
figures,  animals,  birds,  plants,  and  fish.  In  another  house, 
still  more  beautiful,  mosaics  were  found,  representing  gla- 
diators contending  with  wild  beasts,  horse-races,  and  men 
brealdng-in  young  horses.  Many  of  these  were  removed 
to  Paris ;  ana  an  account  with  coloured  drawings  of  some 
Qf  them  was  published  in  1838,  under  the  title  of  '  Excur- 
sions dans  1'Afrique  Septentrionale,  par  les  D^l^guds  de  la 
Soci6t6  gtablie  iL  Paris  pour  TExploration  de  Carthage.' 
These  expensive  excavations  however  were  soon  discon- 
tinued ;  not  from  any  discouragement  on  the  part  of  the 
government  or  people  of  Tunis,  but  for  want  of  energy  or 
funds  on  the  part  of  the  French  society. 

HiHory, — The  town  of  Tunis,  once  known  by  the  name 
3f  Tunes  or  Tuneta,  is  of  great  antiquity.  But  whether 
it  was  founded  by  a  Phoenician  colony  or  by  the  native 
jUHcans  seems  to  be  an  undecided  point.  It  was  taken 
and  retaken  several  times  during  the  Punic  Wars.  In 
A.D.  439  it  fell  into  the  hands  of  the  Vandals;  but 
in  533  was  rescued  from  them  by  Belisarius.  It  con- 
tinued to  be  subject  to  the  Greek  emperors  until  the 
irresistible  arms  of  the  caliphs  overran  Northern  Africa, 
towards  the  end  of  the  seventh  century,  when  the  con- 
queror Okbah,  orAkbah,  with  a  view  to  secure  the  oountry 
for  them,  founded  the  city  of  Cairoan,  or  Kairwaa,  as  a 
place  of  refuse  against  the  accidents  of  war.  It  was  here 
that  the  Arabians  began  to  consolidate  their  power  in 
Africa.  From  this  time  they  became  so  thoroughly  inter- 
mixed with  the  natives,  that  Christianity  was  extinguished, 
and  the  Africans  have  remained  a  Moslem  people  to  the 
present  day.  The  caliphs  however,  from  the  immense  dis- 
tance of  their  conquests  from  Bagdad,  the  seat  of  govern- 
ment, were  obliged  to  connive  at  acts  of  rebellion  which 
they  could  not  repress ;  and  thus  arose  in  the  course  of 
time  the  several  kinj^oms  into  which  Barbary  was  after- 
wai-ds  divided,  of  which  Fez,  Marocco,  Tunis,  and  Algiers 
were  the  most  considerable.  The  Arabian  viceroys,  at 
first  under  the  name  of  Amer,  were  in  fact  caliphs  of  Africa, 
and  established  an  independent  government  at  Cairoan, 
which  became  the  capital  of  the  country  which  now  con- 
stitutes the  regency  of  Tunis.  Here  the  Aglabite  dynasty 
took  its  rise  in  the  ninth  century;  and  from  this  city 
directed  its  conquests,  and  even  attacked  Rome  herself. 
The  Aglabites  were  succeeded  by  the  Zeiiides ;  and  these 
were  in  their  turn  obliged  to  yield  to  the  Almoravides, 
who  established  themselves  in  Marocco,  which  city  was 
built  A.D.  1070,  aiid  its  princes  soon  extended  their  power 
over  all  the  provinces  of  Barbary,  including  Tunis.  But 
in  1206,  Abu-Ferez,  who  held  the  delegated  government  of 
Tunis,  assumed  an  independent  authority,  and  from  him 
sprung  the  race  denominated  Lassis,  who  are  considered 
the  firat  kings  of  Tunis,  being  the  first  who  established  a 
court  in  the  town  of  Tunis.  Their  dominion  soon  spread 
itself  over  Constantina,  Bona,  and  Tripoli ;  and  their  vessels 
infested  the  Mediterranean,  and  intercepted  the  succours 
sent  to  the  Christians  in  the  Holy  Land.  Louis  IX.  of 
France  undertook,  in  1270,  his  chivalric  expedition  against 
this  new  power,  which  ended  in  his  own  death,  and  the 
destruction  of  his  troops  by  disease  among  the  ruins  of 
Carthage.  Muley-Hassem  was  the  last  of  these  kings. 
He  was  deprived  by  stratagem  of  his  throne  in  1331,  by  the 


pirate  Khairadeen,  eommonly  called  BaitMUoasa  II.,  who 
had  been  lately  acknowledged  as  chief  of  Algiers  by  the 
Turkish  sultan.  Having  implored  the  assistance  of  the 
emperor  Charles  V.,  Muley-Hassem  was  restored  to  his 
throne  as  a  tributaiy  prince  by  Charles  V.  in  1535.  But 
the  Spanish  dominion  was  of  short  duration ;  for  in  1574 
the  Sultan  Selim  sent  an  expedition  of  40,000  men  from 
Constantinople,  under  the  command  of  Sinau  Pasha ;  who 
made  himself  master  of  Tunis,  and  thus  annihilated  the 
race  of  kings,  who  had  reigned  over  the  eountiy  for  366 
years,  by  declaring  it  a  dependency  of  the  Ottoman  Porte. 
Already  in  possession  of  the  territories  of  Algiers  and 
Tripoli,  the  conquest  of  Tunis  completed  the  sultan's 
power  throughout  the  Mediterranean  coast  of  Barbaiy, 
which  seems  to  have  been  desired  as  a  check  to  the  Chris- 
tian knights  who  had  lately  seated  themselves  in  the  island 
of  Malta  in  professed  hostility  to  the  Turks,  and  whence 
Selim's  predecessor  had  in  vain  attempted  to  dislodge 
them.  Although  Algiers  was  the  most  powerfril  in  ships 
and  men,  Tunis  was  the  most  formidable  on  account  of  her 
numerous  havens.  It  was  here  in  fact  that  Aroodge,  the 
first  Barbarossa,  organised  his  maritime  expeditions  before 
he  got  possession  of  Algiers ;  and  even  after  Algiers  was 
established  as  the  first  piratical  power,  the  Algerines  moored 
and  refitted  their  ve^s  in  me  ports  and  roadsteads  of 
Tunis.  Her  northern  and  eastern  sea-fronts  offered  a  con- 
venient refrige  to  the  corsairs  of  all  these  states,  whence 
they  sallied  forth  in  every  direction,  plundering  the  ship« 
of  Christian  nations,  and  making  slaves  of  their  crews. 
This  horrid  warfare  was  at  one  time  oaxried  on  so  success- 
fill  W^,  that  aGknoeae  renegade  who  commanded  the  g^ley^ 
of  Biserta  is  said  to  have  reduced  no  less  than  20,000  per- 
sons to  slaveiy.  All  this  took  place  while  the  Turkish  fla^; 
waved  over  the  castles  and  ships  of  these  countries ;  y^ 
the  Turkish  sultan  never  held  a  firm  power  over  them,  io- 
somuch  that  historians  continued  to  speak  of  them  as  king- 
doms, and  in  diplomacy  they  were  deemed  viceroyalf  ies  or 
regencies,  whose  rulers  were  so  far  independent,  that  they 
were  treated  with  by  other  powers  without  regard  to  the 
sovereign  state,  now  this  happened  at  Tunis  we  shall 
proceed  to  explain. 

Upon  its  conquest  by  the  Turks,  Tunis  was  governed  by 
a  Turkish  basha  and  a  divan,  or  council  of  milita^  men, 
with  a  body  of  janissaries  sent  from  Constantinople ;  but 
their  rapacity  soon  disgusted  the  Moors,  and  they  obtained 
permission  to  elect  a  dey  from  amongst  themselves,  as  at 
Algiers.  Of  twenty-three  deys  who  reigned,  all  were 
strangled  or  otherwise  assassinated,  with  tne  exception  of 
five.  During  these  tumultuous  limes,  the  beys,  who  were 
the  second  officers  of  the  state,  gained  the  influence,  and 
eventually  the  sucoeesion,  while  the  divan  dwindled  into  a 
mere  shadow  of  power ;  and  the  Algerines  sometimes  in- 
terposed one  bey  m  opposition  to  another,  and  planted  their 
banners  on  the  walls  of  Tunis.  Yet  the  Porte  still  con- 
tinued its  show  of  authority  by  nominating  a  basha  to  re- 
present it,  but  he  had  no  power.  In  process  of  time  these 
two  dignities  became  united  in  one  person,  each  new  bey 
seeing  the  policy  and  finding  the  means  to  ensure  for 
himself  by  large  presents  the  appointment  of  basha,  which 
in  fact  being  conferred  by  the  head  of  the  Mohammedan 
religion,  operated  powerfiiUy  to  confirm  his  authoritv. 
Their  mle  now  became  so  absolute,  that  the  bey  generally 
dictated  to  the  divan  his  successor,  and  the  sovereignty 
descended  to  that  son  or  other  dependant  whose  hopes 
were  most  favoured  by  the  reigning  prince. 

The  Tunesine  oorsaire  continued  their  excursions  at  sea. 
until  1655,  when  Admiral  Blake,  vriUi  a  powerftil  English 
sc[Uadron,  the  first  that  had  been  seen  in  the  Mediterranean 
since  the  time  of  the  Crusades,  havin?  forced  the  dey  of 
Alders  to  a  peace,  presented  himself  before  Tunis,  and 
without  listemnff  to  subterfuges,  destroyed  the  castles  of 
Porto  Farina  and  the  Goletta  with  his  artillery,  and  com- 
pelled the  bey  to  promise  that  his  piratical  sabjects  should 
not  commit  further  depredations  on  the  English.  F^unce 
and  Holland  soon  followed  the  same  course.  These  pro- 
mises were  afterwards  often  renewed,  but  were  never 
faithfully  observed.  At  length,  in  1816,  in  consequence  of 
an  agreement  between  the  European  powers,  Tunis  re- 
nounced for  ever  Christian  slavery,  under  the  threat  of  that 
Sunishment  which  Lord  Exmouth  with  a  naval  force  in- 
icted  upon  Algiers. 
Sinee  the  present  family  eonunenoed  in  the  person  oi 
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Hassan  ben  Ali  (the  grandson  of  a  rene^de  Greek),  who 
died  in  1753,  there  have  been  few  revolutions  at  Tunis.  His 
grandson  Hammoodfdi,  the  fourth  of  his  race,  came  to  the 
throne  in  1782,  and  died  in  1815.  This  prince  was  a  man 
of  great  talents,  and  his  long  reign  is  distinguished  among 
those  of  the  Moorish  dynasty  by  many  acts  directed  to  the 
public  good.  His  brother  Othman  reigned  only  three 
months,  and  was  put  to  death.  Othman  was  succeeded  by 
his  cousin  Mahmood,  who  died  in  1825,  leaving  the  power 
in  the  hands  of  his  son  Hussain,  who  died  in  1835.  Hussain 
vi'as  succeeded  by  his  brother  Mustapha,  whose  son  Achmet, 
the  present  basha  bey,  is  a  man  aged  thirty-two,  ftill  of 
energy  and  intelligence,  and  an  acute  politician.  Soon 
after  his  accession,  in  1837,  there  seemed  to  be  a  disposi- 
tion on  the  part  of  the  Grand  Sultan  to  resume  his  power 
by  sending  from  Constantinople  a  basha  to  rule  in  Tunis, 
and  dispossess  the  established  family,  and  thus  follow  up 
the  policy  already  adopted  in  Tripoli.  But  the  remon- 
strances of  England  and  France,  both  unwilling  to  see  any 
further  change  in  the  governments  of  the  Barbary  states, 
supported  by  a  remittance  of  specie,  said  to  amount  to 
80,000  dollars,  from  the  new  bey,  induced  the  Ottoman 
government  to  lay  aside  its  intention ;  and  Achmet  received 
the  investiture  of  basha,  like  his  ancestors. 

The  kingdom  of  Tunis,  placed  between  Algiers  and 
Tripoli,  cannot  but  attract  the  attention  of  the  politician. 
From  Tripoli  it  has  nothing  to  fear,  torn  as  this  state  is  by 
intestine  divisions.  But  history  shows  that  the  Algerines 
have  often  been  the  principal  movers  of  the  revolutions  of 
Tunis,  and  have  sometimes  invaded  the  countr}'.  The 
weakness  of  the  Algerines  has  therefore  always  been  a 

Eolitical  wish  of  the  Tunesines.  But  the  taking  of  Algiers 
y  the  French,  in  1830,  did  not  at  first  seem  to  promise 
them  greater  security,  and  the  bey  began  to  organise  that 
regular  land  force  which  we  have  mentioned.  It  appears 
however  that  the  European  powere  have  an  understanding 
on  the  present  political  position  of  Tunis,  which  is  nc)t 
likely  to  be  disturbed.  No  doubt  the  establishment  of  the 
French  at  Algiers  will  materially  influence  the  condition 
of  these  countries.  By  mwntaining  a  ^ood  understanding 
with  England  and  France,  and  by  cultivating  commercial 
pursuits,  for  which  her  soil,  her  harbours,  and  her  geogra- 
phical position  so  eminently  fit  her,  Tunis  may  become 
an  instrument  in  the  civilization  of  Barbaiy. 

(Knolles,  Generall  Historie  of  the  Tkirkes;  P&re  P.  Dan, 
Histoire  des  Royaumes  et  des  Viilts  d^ Alger  et  de  Tunis  ; 
Boyer  de  Pr6t)andier,  Histoire  des  Etats  Barbaresques ;  St. 
Gervais,  Mcmoires  Historiques  qui  concernent  le  Gou- 
vernement  de  VAncien  et  du  Nouveau  Royaume  de  Tunis  ; 
Gibbon,  Decline  and  Fall;  Robertson,  Charles  F.,  p. 
365.) 

TUNIS,  a  large  and  flourishing  city  and  port,  the 
capitd  of  the  regency  of  the  same  name,  situated  on  the 
coast  of  Barbary,  in  the  Meditehtinean,  in  38®  46'  N.  lat. 
and  10**  6'  £.  long.,  in  a  beautiAil  and  vast  plain,  bounded 
at  a  distance  of  about  30  miles  by  an  amphitheatre  of  high 
mountains.  It  stands  on  the  Western  side  of  a  lagpon  of 
an  oval  shape,  about  20  miles  in  circumference,  which  by 
a  narrow  outlet,  called  the  Goletta  (or  little  throat),  de- 
fended by  a  castle,  opens  into  the  extensive  Bay  and  Gulf 
of  Tunis.  The  city  is  encircled  by  a  high  wall  with  six 
gates,  around  whicn  is  another  wall  encompassing  the 
suburbs,  having  eleven  gates  or  passes  into  the  country, 
and  measuring  about  five  miles  m  circumference.  The 
town  contains  about  12,000  houses,  and  from  130,000 
to  200,000  inhabitants,  comprising  Moors,  Arabs,  Turks, 
Negroes,  probably  25,000  Jews,  and  about  8000  Christians. 
Of  the  Christians,  5000  may  be  natives  of  Malta,  who  from 
the  similarity  of  their  cliinate  and  languap;e  find  employ- 
ment as  labourers,  and  in  the  petty  traffic  of  the  place : 
the  remainder  are  Italians,  French,  and  Greeks.  Altnouch 
each  house  has  its  cistern  of  rain-water  collected  from  the 
flat  roof^,  the  town  is  well  supplied  also  with  water  from  a 
neighbouring  spring,  conveyed  by  an  aqueduct,  Vrhich  was 
built  when  the  country  was  subject  to  the  emperor  Charles 
V. ;  and  ho  place  enjoys  by  nature  a  greatet  plenty  of  the 
necessaries  of  life,  fiut  the  streets  are  najrow,  irregular, 
and  filthy  in  the  extreme,  becoming  aftet  a  few  houi?  rain 
a  perfect  marsh,  and  in  summer  still  more  intolerable  from  ^ 
their  dust,  rubbish,  and  vertnin,  and  from  the  efiluvia  of 
the  open  drains.  It  is  therefore  only  a  peculiar  salubrity 
of  the  climate,  or,  according  to  Dr.  Shaw  {Travels  in  Bar- 
bary\  the  great  quantity  or  xnastic,  myrtle,  rosemary,  and 


other  aromatic  shrubs  with  which  the  country  abounds, 
and  which  are  used  in  the  daily  heating  of  the  ovens  and 
baths,  that  prevent  the  prevalence  of  contagious  diseases. 
There  are  five  principal  and  many  smaller  mosques,  into 
which  no  Christian  is  permitted  to  enter.  The  houses  in 
general,  according  to  the  custom  in  Barbary,  are  only  one 
story  high,  with  a  court  in  the  centre,  and  usually  without 
windows  to  the  street.  In  the  middle  of  the  city  is  an 
open  space  of  no  great  extent,  surrounded  by  shops  for  the 
sale  of  manufactures ;  and  this  b  the  onfy  place  where 
strangers  can  find  relief  from  the  tiresome  monotony  of 
close  and  dirty  streets,  dark  shops,  and  dull-looking  houses. 
Tunis  is  not  distinguished  by  magnificent  edifices,  unless 
we  except  one  mosque  built  in  the  reigA  of  Hammooda 
Bey,  whose  minister  Yusuf  brought  columns  and  marbles 
from  the  ruins  in  the  interior,  at  an  immense  expense,  to 
decorate  it.  The  Bey*s  town  palace  is  also  a  modem 
building,  but  in  the  Saracenic  style ;  and,  although  situatec* 
in  a  narrow  street,  is  a  handsome  edifice,  with  marble  courts 
and  galleries.  No  expense  was  spared  upon  it,  and  it 
mi^ht  have  been  the  most  magnificent  palace  in  Barbary, 
if  Hammooda  Bey,  the  founder,  had  lived  to  complete  it ; 
but  it  remains  as  he  left  it,  in  consequence  of  a  prevailing 
superstition  against  the  completion  of  the  unfinished  house 
of  a  dead  person.  In  difl'erent  parts  of  the  town  are  five 
extensive  barracks,  built  by  the  same  bey ;  but  the  finest 
building  is  the  new  barracks,  erected  by  his  successor 
Hussein,  near  the  citadel,  out  of  the  fortunes  of  three  of 
the  richest  Moors  of  Tunis,  who  for  this  purpose  were  arbi- 
trarily taxed.  It  is  a  quadrangle  of  two  stories,  each  com- 
prising 134  rooms,  and  will  easily  accommodate  4000  men. 
In  fact  it  would  be  deemed  handsome  and  well  adapted 
to  its  purpose  even  in  Europe.  Tunis  has  now  its  theatre, 
at  which  Italian  operas  are  sometimes  acted.  In  speaking 
of  this  city  most  writers  (upon  the  authority  of  Leo  Afri- 
canus  pernaps)  describe  it  as  very  handsome  and  well- 
built  ;  but  those  who  have  visited  it  have  found  themselves 
much  disappointed.  All  that  can  be  said  of  it  is,  that  it  is 
the  most  antient  and  comparatively  the  most  populous 
commercial  and  civilized  town  in  all  Barbary. 

The  chief  manufactures  of  this  city  are  linen  and  woollen 
cloths,  and  embroidery,  for  which  it  has  been  famous  ever 
since  the  settlement  here  of  the  Moors  from  Spain,  who 
brought  these  arts  with  them.  But  Tunis  is  more  renowned 
for  its  woollen  cap,  which  is  dyed  in  the  waters  of  the  Zag- 
wan,  and  is  preferred  to  all  otners  by  the  Oriental  nations. 
It  is  said  that  above  50,000  persons  were  employed  in  the 
making  of  this  article.  At  present  its  export  is  very  much 
reduced  by  the  competition  of  Europeans ;  but  although 
imitations  nave  been  sent  to  the  Levant  at  a  cheaper  price 
from  Marseille  and  Leghorn,  they  are  inferior  to  the  Tu- 
nesine  cap  in  colour,  fineness,  and  strength.  The  bazaars 
and  shops  oflPer  for  sale  the  produce  of  domestic  in- 
dustry, particularly  the  celebrated  essences  of  musk,  rose, 
and  jasmine,  as  well  as  spices,  gold  ornaments,  precious 
stones,  althou&rK  in  rough  settings,  silver  articles,  marocco 
slippers,  woollen  wrappers  called  bemooses,  wearing  ap- 
parel, horse  accoutrements,  Gerba  shawls,  silk  kerchiefs  in- 
terwoven with  gold,  embroidery  of  all  kinds,  straw  mats, 
carpets,  the  red  skull-caps  already  mentioned,  and  fire- 
arms, daggers,  and  swords.  Slaves  from  the  interior  of 
Africa  are  brought  to  Tunis :  the  number  is  variously  stated 
at  from  300  to  800  annually.  Until  very  lately  negroes 
were  always  to  be  found  for  sale  in  the  open  slave-market ; 
but  by  the  command  of  the  present  basha.  Bey  Achmet,  this 
practice  is  now  discontinued.  It  was  in  1841  that  the  chief 
of  the  state  emancipated  his  own  slaves ;  and  this  example 
will  probably  have  a  powerftil  influence  throughout  the 
regency.  The  Bey  at  the  same  time  prohibited  tne  further 
exportation  of  slaves,  who  before  this  time  were  sent  in 
considerable  numbers  to  Tripoli,  the  Levant,  and  even  to 
Constantinople.  Although  individuals  are  still  permitted 
to  keep  their  slaves,  it  must  be  admitted  that  tneir  con- 
dition and  treatment  are  better  here  than  in  any  other  part 
of  Africa :  for  slaves,  if  discontented,  may  oblige  their  mas- 
ters to  sell  them ;  and  judging  fit)m  the  number  of  free 
blacks  among  the  population,  emancipation  must  be  fre- 
quent and  easy.  In  the  suburbs  vegetables,  fruit,  butter, 
oil,  meat,  charcoal,  wood,  and  skins  are  exposed  to  sale,  as 
well  as  all  sorts  of  cattle,  horses,  and  poultry ;  on  all  of 
which  duties  are  collected  by  officers  of  uic  Bey.  The  town 
presents  considerable  bustle.  From  sunrise  to  sunset,  when 
tlie  Moors  retire  to  rest,  the  streets  are  filled  with  people^ 
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among  whom  the  women  make  a  hideous  appearance, 
muffled  up  ijrom  head  to  foot  to  conceal  their  persons.  This 
bu9tle  is  still  more  heightened  by  the  manner  in  which 
goods  are  sold  here  by  a  cryer  or  broker,  who  walks  before 
the  shops,  calling  out  the  value  of  an  article  held  in  his 
nand,  and  inviting  the  passers-by  to  purchase  it.  Valuable 
articles  are  thus  exposed  in  the  most  unreserved  manner. 
It  is  veiy  common  to  see  a  hawker  of  jewellery  aiid  gold 
ornaments  squeezing  through  a  crowd,  and  calling  cus- 
tomers to  lo:  k  at  the  articles  he  carries  suspended  from  his 
arms,  breast,  and  shoulders,  of  the  value  of  many  thousand 
piastres,  without  any  protection,  unless  it  be  in  the  inte- 
grity of  the  surrounding  multitude  or  the  fear  of  prompt 
pumshment;  and  this  seems  to  be  in  these  countries  a 
most  effectual  restraint  upon  crime.  £ven  the  punish- 
ment of  death  immediately  follows  the  sentence,  which  is 
alwaj^  summary. 

Being  more  given  to  commerce,  the  government  and 
people  of  Tunis  are  more  civilized  and  more  civil  to 
loreigners  than  those  of  the  other  towns  of  Barbary ;  and 
this  was  also  remarked  so  long  back  as  when  Dr.  Shaw 
visited  this  city  more  than  one  nundred  years  ago.  They 
are  very  tolerant  in  matters  of  religion :  the  Jews  have 
their  synagogues,  the  Greeks  and  Roman  Catholics  have 
several  places  of  worship,  and  the  French  government, 
under  wiiose  protection  this  communion  celebrates  its 
rites,  was  permitted,  in  1841,  to  erect  with  great  pomp  a 
chapel  among  the  ruins  of  Carthage,  on  the  spot  where 
their  king  St.  Louis  died.  The  Msdtese  are  the  only  British 
subjects  resident  here ;  and  although  of  the  lowest  order, 
and  in  such  very  great  numbers,  they  are  kept  in  an  extra- 
ordinaiy  manner  under  moral  restraint  by  the  sole  influence 
and  preaching  of  a  few  Capuchin  friars  of  their  own  country, 
who  have  a  convent  in  the  city,  and  who,  being  intrusted 
with  the  Catholic  mission  by  the  Propaganda  of  Rome,  are 
building  also  a  church  in  the  town  of  Susa.  One  of  the 
Bey's  own  ministers,  Signor  Raffo,  a  Genoese,  is  in  fact  a 
zealous  Christian,  and  contributes  largely  to  the  splendour 
of  the  Roman  Catholic  ceremonies.  But  this  toleration 
would  soon  cease  if  any  attempt  were  made  to  tamper  with 
the  faith  of  the  Mohammedans,  which  is  carefUlly  avoided. 
The  Protestants  are  too  few  to  be  known  as  a  Dody.  At 
the  principal  Moorish  college  the  studies  are  almost  con- 
fined to  theology  and  jurisprudence ;  the  operations  re- 
quiring mathematical  or  philosophical  knowledge,  as  well 
as  the  profession  of  physic,  being  mostly  in  the  hands  of 
Europeans  or  Jews.  The  Jews  manage  the  monetaiy 
afiairs  of  the  government,  and  sometimes  have  the  jewels 
of  the  reigning  family  under  their  care :  they  advance  lar^e 
sums,  for  which  they  obtain  monopolies ;  and  their  wealth, 
which  they  however  conceal  as  much  as  possible,  is  some 
consolation  for  the  ill-treatment  which  they  often  .receive 
from  the  Moors,  and  the  state  of  degradation  in  which  they 
live  among  them.  There  are  a  few  minor  schools  for  boys, 
at  which  they  are  taught  readingand  writing,  and  to  re- 
peat passages  from  the  Koran.  Tlie  women,  even  of  the 
upper  classes,  receive  no  education.  Being  bom  for  the 
harem,  where  they  employ  themselves  in  embroidery  and 
the  adornment  of  their  persons,  they  are  scarcely  ever  per- 
mitted to  go  out  of  its  walls ;  yet  they  do  not  believe  there 
can  be  any  condition  better  than  their  own.  They  are 
usually  married  at  a  very  early  age,  and  do  not  see  their 
husband  until  the  ceremony  is  over ;  but  as  it  is  merely  a 
civil  union,  it  can  be  dissolved  without  much  difficulty. 
The  old  Turkish  costume  of  the  men,  from  the  Bey  down- 
wards, is  now  laid  aside  for  the  unbecoming  blue  jacket 
and  European  trowsers,  topped  with  the  plain  red  cap  of 
the  country ;  but  the  splendid  trappings  of  their  horses  are 
still  preserved. 

Of  the  defences  of  Tunis  little  need  be  said.  The  gates 
in  its  ruined  walls  are  closed  every  night,  and  for  two  hours 
on  every  Friday  in  the  middle  of  the  day,  in  consequence 
of  a  prophecy,  that  the  Christians  will  take  possession  of 
the  city  on  that  day  of  the  week,  and  in  those  nours.  The 
citadel,  called  the  Kasbah,  is  of  great  extent,  but  in  a 
ruinous  condition.  It  is  now  used  as  a  manufactory  for 
gunpowder,  and  is  commanded  by  the  heights  of  £1  Klia- 
drah  and  Sidi  Ismael.  The  Baido  is  a  fortified  palace  of 
the  Bey,  situated  about  two  miles  west  of  the  town,  in  an 
uninteresting  plain.  It  is  surrounded  by  a  high  wall  and  a 
ditch,  and  is  nanked  with  towers.  Being  the  usual  resi- 
dence of  the  court,  it  is  fltted  up  with  great  luxury,  and 
even  grandeur,  and  is  said  to  contain  upwards  of  4000  in- 


habitants, who  are  all  employed  in  one  way  or  another  m 
the  service  of  the  Bey.  Hie  lagoon,  upon  the  banks  of 
which  the  town  is  built,  forms  the  access  from  seaward  to 
Tunis ;  but  as  there  is  not  more  than  six  or  seven  feet  of 
water  within  it,  the  town  can  only  be  closely  approaclted 
by  boats.  Even  merchant-ships  loading  and  unloading  lie 
outside  the  Groletta  forts,  which  guard  the  narrow  entrance 
from  the  bay  to  the  lagoon,  and  their  cargoes  are  conveyed 
to  and  from  the  town  in  lighters.  The  Goletta  castle  k 
strongly  fortified  towards  the  sea,  and  defends  likewise  the 
anchorage  and  the  artificial  harbour  cut  in  the  isthmiu 
which  separates  the  lagoon  from  the  bay,  where  there  is  & 
dock  and  basin,  in  which  the  ships  of  war  are  built  and 
laid  up  when  unemployed,  and  where  there  is  now  i\S^  & 
large  frigate  on  the  stocks ;  but  her  works  are  suapcndt^ 
in  consequence  of  the  military  attitude  assumed  by  th« 
Bey,  and  the  undivided  attention  he  pays  to  his  laod 
forces.  The  castle  with  its  outworks  mounts  173  pieces  oi 
cannon,  which  are  not  in  the  best  condition.  The  batteries, 
^  fleur  d'eau,  could  not  resist  an  European  armament. 

The  Gulf  of  Tunis  comprehends  a  coast  of  80  miles  be- 
tween Cape  Farina  and  Cape  Bon,  which  are  39  miles 
asunder ;  while  the  two  inner  promontories,  called  C^ 
Carthage  and  Cape  Zaphran,  approach  each  other  withu 
12  miles,  and  form  an  inner  bay,  which  is  almost  circular, 
and  has  from  10  to  20  fathoms  depth  in  the  centre,  ^• 
dually  decreasing  towards  the  shore.  The  ground  within 
this  bay,  which  is  sometimes  called  the  Bay  of  Carthage, 
holds  well,  and  a  fleet  of  any  magnitude  may  ride  here 
beyond  the  range  of  cannon-shot,  and  in  safety,  by  ob- 
serving common  precautions  against  a  north-ea&t  wind,  to 
which  the  anchorage  is  sometimes  exposed  in  winter.  The 
soundings  in  the  Gulf  are  much  deeper,  being  from  24  to 
65  fathoms. 

TUNJA.     [Granada,  Nkw.] 

TUNNEL,  in  civil  engineering,  an  arched  passage 
formed  underground  to  conduct  a  canal  or  road  on  a  lower 
level  than  the  natural  surface.  The  derivation  of  this 
word,  which,  in  the  sense  above  given,  is  unnoticed  by 
most  lexicographers,  is  rather  uncertain.  Richardson 
places  it  among  the  derivatives  of  tun,  and  defines  it  a* 
*  any  inclosure,  inclosed  way  or  passage ;'  as  a  cliimney- 
tunnel,  or  passage  for  smolce,  in  which  sense  the  word 
tunnel  or  tonnelfis  used  by  Spenser  and  other  early  Eng- 
lish writers ;  a  passage  for  liquor,  in  which  sense,  as  well 
as  in  that  last  mentioned,  it  is  convertible  yntti  funnel ;  or 
a  net  shaped  hke  a  tunnel  for  liquids,  wide  at  the  mouth, 
and  diminishing  to  a  point.  He  also  observes  that  '  Tooke 
thinks  tun  and  its  diminutive  tunnel  (Anglo-Saxon,  Tveuel, 
tenel)  are  the  oast  participles  of  the  [Anglo-Saxon]  verb 
tyn-an,  to  enclose,  to  encompass.'  l^m  the  same  root 
{tyn-an)  the  word  town  seems  to  be  derived,  expressing  a 
place  enclosed,  encompassed,  or  fenced  in. 

Lon^  tunnels  are  usually  made  through  hills  in  order 
to  avoid  the  inconvenience  and-  loss  of  power  occasioned 
by  conducting  a  canal,  road,  or  railway  over  elevated 
ground,  and  also  the  enormous  expense  of  such  an  open 
excavation  as  would  be  necessary  in  order  to  preserve  the 
requisite  level.  Those  of  less  extent  are  frequently  con- 
structed to  avoid  the  opposition  of  landowners,  or  to 
afford  uninterrupted  passage  under  a  road,  canal,  or  river. 
Many  tunnels  of  the  latter  character  differ  in  no  material 
point  from  bridges ;  but  in  the  case  of  oblique  crossings  a 
tunnel  is  distinguished  firom  an  oblique  or  skew  bridge  by 
its  faces  being  at  right  angles  with  the  direction  of  the 
lower  passage,  instead  of  being  parallel  with  the  direction 
of  the  upper  passage.  Of  this  character  are  the  tunnels 
under  the  Hampstead  road,  between  Euston  Square  and 
Camden  Town,  and  the  Kensall  Green  tunnel,  under  the 
Harrow  road,  both  on  the  line  of  the  London  and  Birminz* 
ham  railway ;  and  that  on  the  (unfinished)  West  London 
railway,  passing  under  the  Paddington  canal  at  Wormholt 
Scrubbs.  The  Thames  tunnel  is  the  most  remarkable 
example  of  tunnelling  under  a  river,  and,  although  far  less 
extensive  than  many  other  tunnels,  it  is,  from  the  almot)t 
insuperable  difficulties  of  its  situation,  perhaps  the  most 
astonishing  work  of  the  kind  ever  executed.  Aiiother  class 
of  tunnels  are  those  made  under  towns,  in  order  to  form  a 
canal  or  railway  communication  with  points  which  arc  inac- 
cessible by  an  open  passage,  except  at  great  expense.  Tlie 
Regent's  canal,  for  example,  passes  under  Islington,  London, 
by  a  tunnel  three-quarters  of  a  mile  long ;  and  the  Liveqiool 
and  Manchester  railway  is  conducted  from  the  station  at 
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Kd^e-hil],  on  the  outfikiHs  of  Liverpool,  to  the  docks  at 
AVapping,  for  goods  traffic,  and  to  Lime  Street,  in  the 
'sentre  of  the  town,  for  passenger  traffic,  by  two  tunnels, 
eacch  of  which  is  about  a  mile  and  a  quarter  long.  A 
tunnel  is  also  projected  to  connect  the  Manchester  station 
of  the  Manchester  and  Birmingham  railway  with  the  united 
station  of  the  Leeds  and  Liverpool  lines  at  Hunfs  Bank, 
'W'hich  must,  in  consequence  of  its  necessarily  low  level,  be 
connected  with  the  main  line  by  a  vertical  drop,  or  some 
similar  contrivance. 

The  construction  of  tunnels  is  by  no  means  of  recent 
origin,  although  it  is  only  of  late  that  they  have  become 
common.    The  outlet  for  t^e  drainage  of  the  lake  CopaTs 
in  Boeotia  [Bceotia,  p.  43]  is  one  of  the  oldest  monuments 
of  the  labour  of  man.    The  great  tunnel  in  Santos,  which 
was  seven  stadia,  or  4200  Greek  feet,  in  length,  was  driven 
through  a  numntain  900  feet  high,  for  the  purpose  of  serv- 
ing as  the  bed  of  a  channel  to  convey  water  from  a  natural 
source  to  the  city  of  Samos.    (Herod.,  iii.  60.)    The  Posi- 
lipo  near  Naples,  which  is  at  least  as  old  as  the  beginning 
of  the  reign  of  Tiberius,  is  a  tunnel  three-quarters  of  a  mile 
Ions:.     [PosiLiPc]     The  tunnel  which  was  made  at  an 
early  period  in  the  Roman  republic  for  the  partial  drain- 
age of  the  Alban  Lake  is  above  a  mile  in  length.    [Alba 
liON^GA.]    Of  antient  works  of  this  character  there  is  a 
remarkable  example  in  the  subterranean  canal  from  lake 
Fucinus,  or  the  lake  of  Celano,  to  the  river  Siris,  originally 
formed  by  the  emperor  Claudius,  and  recently  cleared  out 
by  order  of  the  Neapolitan  government.   [Abruzso,  vol.  i., 
p.  41 ;   Celano,  vol.  vi.,  p.  398.]    This  extensive  tunnel, 
which  is  about  three  miles  long;  thirty  feet  high  and 
twenty-eight  wide  at  the  entrance,  and  nowhere  less  than 
twenty  feet  high,  jiasses  in  part  through  solid  rock,  and 
is  lined   in  other  places  witn  masonry;  and  it  appears 
to    have    been    constnicted    in    a   manner   resembling 
that  now  usually  followed,  the  excavation  having  been 
carried  On  by  several  parties  or  gangs  simultaneouslr,  by 
means  of  vertical  shafts,  and  inclined  passages  or  galleries 
from  the  sides  of  the  mountain.    A  minute  account  of  the 
tunnel,  as  it  appeared  during  the  recent  clearing-out,  is 
)^ven  in  the  thirty-eighth  volume  of  •  Blackwood's  Edin- 
burgh Magazine  *  (p.  657)»  in  a  paper  entitled  *  Eight  Days 
in  the  Abruzzi.'    Tne  object  oft  this  tunnel  is  to  carry  off 
the  superfluous  waters  of  the  lake ;  but  in  more  recent . 
times  similar  works  have  been  executed  for  navigable 
canals.    Some  of  the  principal  canal-tunnels  in  England 
are  enumerated  in  the  article  Canal,  vol.  vi.,  p.  220. 
These  are  generally  of  small  transverse  dimensions,  being 
calculated  for  the  passage  of  single  boats,  and  very  often 
without  towing-paths^  in  which  case  the  boats  are  either 
hauled  throu^  by  a  rope  or  c^ain,  worked  by  a  steam- 
engine,  or  propelled  by  men  lying  on  their  backs  on  the 
deck,  or  on  projecting  boards  provided  for  the  purpose, 
and  thrusting  agaiiist  the  sides  or  roof  of  the  tunnel  with 
their  feet,    lliis  dangerous  practice  has  occasioned  much 
loss  of  life,  and  is  also  objectionable  on  account  of  its 
tediousness,  as  boats  are  often  detained  for  a  long  time  at 
one  end  of  the  tunnel  while  a  boat  is  coming  from  the 
opposite  end.    In  the  evidence  before  the  House  of  Lords 
on  the  Great  Western  railway  bill,  in  1835,  it  was  stated 
that  great  delays  were  experienced  at  the  Islington  tunnel 
when  any  accidental  derangement  prevented  the  steam- 
engine  and  chain  from  working ;  because,  although  bpats 
were  occasionally  *  legged '  through  in  as  little  as  seventeen 
minutes,  the  ordinary  time  required  for  working  a  light  batve 
through  the  tunnel,  by  two  men,  was  half  an  hour,  and  for 
a  loaded  btrge  three-quarters  of  an  hour,  or  frequently  an 
hour.    In  such  cases  boats  arriving  in  the  opposite  direc- 
tion had  to  wait  at  the  mouth  of  the  tunnel,  until,  fre- 
quently, as  many  bb  half  a  dozen  were  collected,  which, 
when  their  turn  arrived,  passed  through  in  a  train.    At 
some  of  the  longer  tunnels  this  inconvenience -was  even 
greater.     At  the  Harecastk  tminel,  on  the  Trent  and 
Mersey,  or  €rrand  Trunk  canal,  two  hours  were  formerly 
required  to  effect  a  passage  of  little  more  than  a  mile  and 
a  half.    *  This  place  is  so  frequented,'  observes  the  Baron 
XHipin,  in  his  «<  Commercial  Power  of  Great  Britain/  *  that 
at  tne  moment  wh^n  the  passage  begins,-  a  file  of  boats  a 
mile  long  is  often  seen.!  To  prevent  confiision,  those  going 
towards  Xiverpool  were  allowed  to  pass  in  the  morning 
Qnly,  and  those  in  thfl  contrary  direction  in  the  evening. 
This  tumiel,  which  was  formad  by  Brindley,  and  was  one 
^f  the  earliest  warks  of.  the  kind  executed  ttl  this  cotmtry, 
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was  commenced  about  the  year  1766.  It  is  2880  yards 
long,  12  feet  wide,  and  9  feet  high,  and  is  in  some  parts  as 
much  as  70  yards  beneath  the  surface.  It  is  lined  with 
a  semicircular  brick  arch,  and  was  completed  for  the 
small  sum  of  3^.  10*.  Hd.  per  yard.  Increased  traffic 
upon  the  canal  having  rendered  it  necessary  either  to  con- 
struct a  new  tunnel  or  to  enlarge  the  old  one,  the  former 
alternative  was  adopted ;  and  in  1822  Telford  was  engaged 
to  superintend  the  work.  The  new  tunnel,  which  runs 
parallel  with  that  of  Brindley,  is  2926  yai-ds  long,  14  feet 
wide,  and  16  feet  high ;  and,  notwithstanding  its  greater 
dimensions,  it  was  executed  in  less  tiban  three  years :  the 
original  tunnel  occupied  eleven  years.  The  new  tunnel 
has  an  iron  towing-path,  so  supported  as  to  allow  the 
water  to  play  freely  beneath  it,  which  gives  the  advantage, 
so  far  as  the  play  of  the  waves  is  concerned,  of  a  waterway 
of  the  full  width  of  the  tunnel.  It  is  perfectly  straight, 
and  the  light  can  be  seen  from  end  to  end  ;  and  so  agree- 
able is  the  travelling  through  it,  that  one  of  the  bargemen 
said,  after  passing  it,  that  he  wished  it  extended  all  the 
way  to  Manchester. 

Although  in  some  cases  the  adoption  of  a  tunnel  on  a 
line  of  railway  or  canal  may  be  decided  by  the  necessity  of 
non-interference  with  property  on  the  surface,  it  is  more 
generally  a  question  of  expediency,  which  involves  the 
consideration  of  many  important  points,  among  which  the 
nature  of  the  ground  is  one  of  the  first.  The  ground 
should  be  examined  by  numerous  borings,  because  sudden 
breaks  or  faults  in  the  strata,  which  may  occasion  great 
difficulty  and  expense  in  tunnelling,  may  otherwise  escape 
notice.  The  Kilsby  tunnel,  on  the  London  and  Birming- 
ham railway,  presents  a  case  in  point ;  the  trial  shafts  hav- 
ing been  accidetitally  sunk  just  beyond  the  limits  of  a  bed 
of  sand  and  gravel,  so  ftiU  of  water  as  to  reaemble  a  quick- 
sand, which  occasioned  so  much  difficulty,  that  the  con- 
tractors had  to  relinquish  the  work,  which  had  been  let  fw 
99,000/.,  but  ultimately  cost  upwards  of  920,000/.,  or 
about  133/:  per  yard.  If  the  first  small  borings  appear  sa- 
tisfactory, shafts  of  at  least  four  feet  diameter  should  be 
sunk  along  the  line  of  the  tunnel,  down  to  its  extreme 
depth  ;  and  the  quantity  of  water  which  appears  in  these 
shafts  in  a  given  time  be  noted,  in  order  to  ascertain,  as 
nearly  as  possible,  what  draining  power  is  requisite.  If 
the  trial  shafts  be  judiciously  placed,  they  may  suDsequently 
be  used  as  working  shafts,  wnich  will  render  the  expense 
of  forming  them  of  large  diameter  immaterial.  When  the 
ouantity  of  water  and  the  nature  of  the  strata  have  been 
thus  tested,  the  engineer  possesses  data  for  calculating  the 
comparative  cost  of  a  tunnel  and  an  open  cutting,  in  doing 
which  it  is  necessary  to  consider  the  adjoining  works  of  the 
line.  If  embankments  be  required  within  a  reasonable 
distance  of  the  proposed  tunnel,  it  may  become  a  question 
whether  it  will  be  most  economical  to  make  a  cutting,  and 
to  carry  the  excavated  earth  to  the  embankment,  or  to 
adopt  a  tunnel,  and  to  obtain  the  required  quantity  of  earth 
for  the  embankment  fVom  side-cutting,  or  in  any  other  way. 
Sometimes  it  may  be  necessary  to  deposit  the  material 
taken  out  of  the  tunnel  in  spoil-banks,  in  which  case  the 
power  of  obtaining  sites  for  them,  and  of  making  convenient 
temporary  roads  or  tramways  for  the  removal  of  the  earth, 
must  be  considered  in  selecting  the  positions  for  the  work- 
ing shafts.  .  These  are  only  a  few  of  the  points  to  be  con- 
sidered in  estimating  the  expense  of  a  tunnel,  among  the 
less  prominent  of  which  is  the  probability  of  being  called 
upon  for  damages  owing  to  the  intersection  of  springs, 
wnich  may  occasion  mischief  at  a  great  distance.  Cases 
have  occurred  in  which  the  water  has  been  drawn  from 
wells  a  mile  from  the  tunnel.  This  evil  may  often  be  re- 
medied by  sinking  the  wells  to  a  greater  depth,  but  in 
some  cases  it  is  better  to  offer  compensation  at  once. 
The  cost  of  the  actual  making  of  the  tunnel  varies  very 
greatly,  accordmg  to  the  natui^  of  the  poiind  and  the 
amount  of  brickwork  required.  Lecount,  in  the  interest- 
ing practical  article  *  Tunnel '  in  the  seventh  edition  of  the 
•  ifnoyclopSBdia  Britannica,*  states  that  many  of  the  old 
canal  tunnels  were  made  for  less  tlian  4/.  per  lineal  yard, 
and  that  railway  tunnels  of  the  ordinary  dimensions  vary 
from  about  20/.  per  yard,  in  sandstone  rock,  which  is  at 
once  easy  to  excavate,  and  able  to  stand  without  any  lining 
of  brickwork  or  masonry,  up  to  from  100/.  to  140*.  per 
yard  in  veiy  loose  bad  ground,  such  as  a  quicksand,  which 
may  reouire  a  lining  of  brickwork  twenty-seven  inches 
thicki    The  to^  of  the  Thames  Tunnel,  according  to  th» 


Vol.  XX\;^ 

Digitized  by 


Googl( 


TUN 


370 


TUN 


tame  authority,  has  b«en  about  1200/.  per  yard ;  but  in  Uus 
ca^e,  in  addition  to  the  unpaxalieled  difficulties  attending 
tha  excavation,  the  amount  of  brickwork  ia  much  greater 
than  in  ordinary  tunnels,  and  there  are  two  arches,  each  of 
which  may  be  considered  a  distinct  tunnel. 

Rocky  strata,  if  the  stone  be  of  a  nature  to  work  freely, 
are  usiwJly  the  cheapest  for  tunnelKng,  owing  to  the. 
absence  of  lining,  imd  the  power  of  saving  labour  by  the 
use  of  gunpowder.  Jn  the  extraordinary  tunnels  and  rock 
excavations  at  Bishopton,  on  the  Glasgow,  Paisley,  and 
Greenock  railway,  314  tons  of  gunpowder  were  used  in  a 
length  of  2300  yards  in  ha«i  whinstone,  some  veins  of 
which  were  so  hard  that  the  rate  of  progress  at  each  face 
of  the  excavation  varied  from  three  feet  six  inches  to  six 
inches  only  per  diem-  The  Box  tunnel,  on  the  Great 
Western  railway,  passes  for  a  considerable  distance 
through  straU  of  Bath  freestone,  geologically  termed  the 
great  oolite  formation,  and  presents  some  features  worthy 
of  notice.  Reports  having  been  circulated,  since  the  open- 
ing of  the  railway,  that  this  tunnel  was  unsafe,  Major- 
General  Pasley  was  deputed  by  the  Board  of  Trade  to  ex- 
amine it,  and  from  his  report,  dated  August  12,  1842,  the 
following  particulars  are  derived : — ^The  tunnel  occun 
on  a  gradient  or  inclination  of  1  in  100,  ascending  from 
west  to  east,  while  the  natural  dip  of  the  oolitic  strata 
IS  about  the  same  in  the  opijosite  direction:  they  are 
nearly  horizontal  in  a  direction  from  north  to  south, 
or  transverse  to  that  of  the  tunnel.  The  strata  vary  in 
thickness  from  2}  to  4  feet  and  upwards,  and  are  inter- 
sected by  vertical  fissures,  of  trifling  width,  but  of  con- 
siderable height ;  the  direction  of  which  is  generally  at 
right  angles  with  that  of  the  tunnel,  but  in  some  cases 
obliquely  across  it.  These  fissures  had  occasioned  some 
alarm ;  but  the  minute  es^amination  to  which  they  were 
subjected  led  Pasley  to  report  that  he  considered  the  rock 
sufficiently  solid,  as  it  everywhere  emitted  a  clear  sharp 
sound  when  struck  with  a  hammer  or  an  iron  rod,  while, 
had  it  been  dangerous,  the  sound  would  have  been  hollow 
and  dull.  The  examination  of  neighbouring  cjuarries  in 
the  same  strata,  in  which  such  fissures  exist  m  greater 
number^  and  in  more  hazardous  situations,  confirmed  his 
opinion  of  the  safety  of  the  tunnel.  The  eastern  end  of 
Hie  tunnel  is,  for  a  short  distance,  lined  with  masonry ; 
beyond  which,  ipr  about  half  a  mile,  the  excavation  is  left 
without  any  support  from  masonry  or  brickwork,  its  ex- 
treme width  being,  in  this  port,  30  feet,  and  its  height 
varying  from  ao  to  40  feet,  in  ordear  tp  avoid  finishing 
above  in  any  stratum  of  doubtful  character,  which,  thouni 
sufficiently  strong  in  the  sides,  might  not  be  so  trustworthy 
as  a  roof.  The  sides  of  the  excavation  are  cut  in  the  form 
of  an  oblong  elUptici|l  or  nearly  a  Gothic  arch ;  but  the 
uppermo^  bed  of  polite,  which  forms  the  roof  of  the  tunnel, 
has  not  been  completed  in  that  foxin^  but  has,  for  greater 
streni^th,  been  left  fiat  for  a  width  of  two  or  three  feet ; 
and  in  order  to  avoid  the  risk  of  exfoliation  which  would 
have  attended  the  cutting  of  the  edges  of  the  strata  to  a 
thin  wedge  shape,  had  the  curved  lii^  of  the  tunnel  been 
continued  unbroken  where  it  intersects  them  i«the  sides  of 
the  roof,  they  are  cut  in  the  form  of  stepfii,  each  stratum 
presenting  a  thick  blunt  edge ;  ao  that,  in  the  words  of 
Pasley*s  report, '  the  upper  strata  of  the  oolite  being  sup- 
ported by  those  below  them,  beyond  which  they  eacn  suc- 
cessively project  in  a  moderate  degree,  like  corbels  in  ar- 
chitecture, the  whole  enter  into  that  sort  of  combination 
which  has  the  strength  of  mi  arch  without  its  form ;  pro*- 
vided  that  the  vertical  fissures  do  not  cut  through  them 
IpngitudinaJIy,'  of  which  no  symptom  was  apparent.  The 
remaining  portion  of  the  Box  tunnel,  passing  in  the  cen- 
tre through  beds  of  fullers'  earth  and  clay  below  jthe  great 
oolite  formation,  and  towards  the  western  extremity 
through  the  inferior  oolite^  is  arched  over  with  brickwork, 
varying  in  thickness  from  four  to  seven  eonoentrio  half- 
brick  nngs,  and  at  the  western  entrance  containing  nine 
such  rings.  An  inverted  arch  is  introduced  exoeptmg 
where  the  oolite  forms  the  foundation  or  bottom  of  t&e 
tunnel ;  and  in  some  parta  a  portion  pf  the  side  waila  has 
been  formed  of  the  inferior  oolite,  unproteoted  by  brick- 
work, although  it  has  not  in  any  instance  been  trusted  for 
the  roof.  The  judicious  adoption  of  such  changes  in  tbe 
amount  of  masoni^  forms  an  important  part  of  the  duty,  of 
the  engineer,  and  is  essential  to  the  constmction  of  tunnels 
at  a  moderate  expense,  although  it  may  occasionally  lead 
to  failure,  as  in  the  case  of  the  Summit  tunnel  9jt  little- 


borough,  on  the  Manchester  and  Leeds  re^lway,  where,  in 
passing  through  a  stratum  of  blue  shale,  the  invert  iiad 
been  discontinued  for  a  short  distance ;  but  the  shale,  al- 
though apparently  hard  and  firm,  was  so  at^ected  by  tb< 
atmosT^i^  as  to  soften  and  yield  under  the  i^esiure  o: 
the  sides,  rendering  it  necessary  subsequently  to  put  in  r 
strong  invert  of  masonry.  .  ,    - 

Tunnelling  in  clay  is  ftequently  attended  with  fonmda- 
ble  difficulties  which  render  it  very  expensive.  It  is,  wht* 
tough,  a  difficult  material  to  remove,  blaating  beinj;  of  nc 
use,  and  spades  and  pidcaxes  being,  almost  inapplicab-e. 
Lecount  states  that  in  such  cases  hatchets  may  be  used  to 
advantage,  but  that  cross-cut  saws  answer  best.  The 
Primrose  Hill,  tunnel,  on  the  London  and  Binninsrhan! 
railway,  pnising  through  the  I-ottdon  Clay,  is  an  examplt 
of  the  difficultiee  of  such  a  material.  The  engineen, 
warned  by  the  failure  of  the  tunnel  attempted  some  years 
before  through  the  same  material  at  Highgate,  on  what  i< 
now  called  the  Archway  road,  which  fell  in  owin^  to  thr 
insufficiency  of  the  brick  lining,  adopted  unusaaT  precau- 
tions in  the  first  instance,  excavating  only  nine  feet  in 
advance  of  the  brickwork,  and  supporting  the  clay  by  vei} 
strong  timbering  until  the  arching  was  complete.  Owiwr 
however  to  the  extraordinary  mobility  of  the  moi^  clay, 
the  pressure  upontlie  brickwork  was  ao  great  as  to  squeeze 
the  mortar  from  the  joints,  and  to  bring  the  inner  edges  of 
the  bricks  in  contact;  The  evil  was  augmented  by  the 
form  of  the  bricks,  wht<^  aocordinjr  to  the  custom  in  and 
near  London,  were  made  with  hollow  anrfaoea,  and  were 
consequently  unfit  to  bear  great  pressure,  because  thar 
edge$  only  could  come  in  contact.  The  result  was,  as 
stated  in  Lecount'a  *  History  of  the  Railway  eonnectior 
London  and  Birmingham,'  pp.  32,  83,  that  *  by  degrees  the 
bricks  were  ^pinding  to  duftt,  and  the  dimensions  of  the 
tunnel  insensibly,  but  irresistibly,  contracting.*  This  diffi- 
culty was  overcome  by  the  use  of  rery  hard  bricks  l^d  is 
Roman  cement,  whii^,  by  setting  hard  before  theextenia) 
pressure  became  ao  great  as  16  force  the  bricks  into  actual 
contact,  enabled  the  whole  surface  of  the  brick,  instead  of 
its  edges  only,  to  resist  the  pressure.  The  thickness  of  the 
brickwork  was  also  increased,  so  that  in  most  ports  of  the 
tunnel  it  amounts  to  twenty-seven  inches.  The  occurrence 
of  a  similar  material  in  the  line  of  the  F^u^haxn  tunnel,  on 
the  Gospoit  branch  railway,  occasioned  great  expense,  and 
produced  a  slip  of  the  superincumbent  eartii  which  earned 
away  about  fbrty  yards  in  length  of  the  brick  arching, 
although  it  was  of  the  unusual  thickness  of  three  feet. 

Tunnels  formed  through  chalk  are  often  impeded  br 
faults  or  cavities  filled  vrith  wet  gravei  or  tend,  which  poiu 
a  flood  of  semifiuid  matter  into  the  excavation  as  soon  as 
they  aic  cut  into.  The  vruption  of  such  lobae  tnateriali. 
9A  well  as  of  water  alone,  has  in  many  eases  oocasiofned 
difficulties  almost  insmrapuntable.  In  the  Watford  tunnel 
on  the  London  and  Birmingham  milway,  which  passes 
through  the  upper  chalk  formation,  where  It  is  covered 
with  a  thick  irregular  bed  of  gravel,  such  breaks  occa- 
moned  great  inconvenience.  The  chalk  had  oecasional 
fitoures,  sometimes  as  much  as  one  hundred  feet  deep, 
filled  with  clean  gravel,  ^  which,'  observes  Lecount  {Hts- 
tariff  &o.,  p.  114),  *  when  worked  into,  rushed  down  with 
such  violence,  as  to  plough  the  walls  of  the  tunnel  as  if 
bullets  had  been  abot  against  ii'  Sneh  an  accident, 
ocQUrring  at  the  Jfoot  of  one  of  the  working  shafts,  over- 
whelmed ten  men  who  were  at  woric  in  the  tunnel,  and 
led  to  the  oonstittction  of  the  hirge  ventibUiag  shaft  near 
the  centre  of  the  tunnel,  which  occupies  the  site  of  the 
cavity.  Loose  sand  ia  perhaps  the  most  difficult  soil  that 
can  be  met  with  in  tunBelKng,  but  it  has  been  in  several 
instances  successfully  passed  through.  In  the  tunnel  on 
the  Leicester  and  Swannington  railway,  one  of  the  earliest 
rtulway  tunnela,  a  loose  diy  mnning  sand  was  encountered 
for  a  dOstanoe  of  five  hniidred  yards,  in  which  it  was  neces- 
8«cy  to  make  a  wooden  tunnel  to  support  the  soil  while 
the  brickwork  was  sxecnted.  When  water  occurs  with  the 
loose  soil  the  ififfien)^  is  atill  greater.  This  was  the  case 
in  part  of  the  Wipping  tunnel  at  Liverpool,  n  portion  of 
which  fell  hi,  to  a  depth  of  thirty  feet  from  the  surface. 
The  Kilabr  tumirf,  before  alluded  to,  ia  a  more  striking 
enmple  or  this  kind  of  difficulty.  Mr.  Sf ^henson,  the 
engineer,  oonquered  this  obstacle  by  sinking  shafts,  a 
little  beside  the  line  of  the  tunnel»>ft»r  pmnfmig  out  the 
water,  and  so  draiairtg  the  aond  until  it  was  snfBcient^ 
dry  te  tuntelling*    llnsa  shafts  were  mink  through  the 
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qiuoksand  by  meaiiB  of  wooden  tubbing,  and  from  them 
Headings  were  driven  to  collect  the  water  and  to  conduct 
it  to  the  pumng.  Steam-enffinee  were  erected  to  work  the 
pumps,  whion  were  used  inceflsantly  for  nine  months 
before  the  sand  was  dry  enough  to  allow  the  work  to  pro- 
ceed :  during  a  great  part  of  that  time  tvro  thousand  gBl* 
Ions  of  water  were  removed  peir  minute.  When  the  work^ 
ing  of  the  tunnel  was  recommenced,  headings  were  driven 
from  the  pumping  shafts  to  the  bottom  of  the  working 
shafts,  by  means  of  which  the  tunnel  was  freed  from 
water.  The  qmcksand  extends  over  about  four  hundred 
and  fifty  yards  of  the  length  of  the  tunnel,  and  its  bottom 
dips  to  about  six  feet  below  the  arch.  On  occasion  of  an 
irruption  of  water  in  another  pait  of  the  tunnel,  in  which 
it  was  desirable  to  complete  the  arching  of  a  portion 
already  executed,  before  it  was  possible  to  get  rid  of  the 
water,  that  object  was  effected  by  floating  the  men  and 
materials  to  the  spot  upon  a  raft.  Water  has  been  met 
with  in  large  quantities  in  several  other  tunnels.  It  flowed 
so  freely  from  fissures  in  the  freestone  rock  through  which 
the  Box  tunnel  is  driven,  that  in  November,  1837,  the 
steam-engine  employed  in  pumpinar  proved  insufficient, 
and  the  water  filled  one  division  of  the  tunnel,  and  rose  to 
the  height  of  fifty-six  feet  in  the  shaft,  thereby  suspending 
the  work  until  the  following  July,  when  the  water  was 
overcome  by  means  of  a  second  engine,  of  fifty-horse 
power.  After  another  irruption  in  the  same  tunnel,  tiie 
water  was  pumped  out  at  the  rate  of  thirty-two  thousand 
hogsheads  a  djEiy.  The  progress  of  the  Merstham  and 
several  other  tunnels  has  been  stopped  for  a  time  in  like 
manner.  In  no  case  however  has  tne  irruption  of  water  or 
the  badness  of  the  ground  proved  so  serious  a  difficulty  as 
in  the  Thames  tunnel. 

Short  tunnels  are  occasionally  excavated  from  the  ends 
only,  but  those  of  considerable  length  are  usually  formed 
by  sinking  vertical  shafts,  about  nine  feet  in  diameter, 
down  to  the  level  of  the  tunnel,  and  excavating  in  each 
direction  from  the  bottom  of  each  shaft,  until  the  several 
parties  of  workmen  meet  in  the  intermediate  ])ortions.  By 
this  means  the  work  can  proceed  at  any  required  number 
of  points  or  faces,  so  as  to  bring  the  execution  of  the  tun- 
nel, whatever  may  be  its  length,  within  a  moderate  period 
of  time.  The  accumte  junction  of  these  detached  work- 
ings is  provided  for  in  the  following  manner,  of  which  our 
account  is  condensed  from  the  *  £ncyelop8edia  Britannica^' 
where,  in  addition  to  every  practical  pomt  relating  to  the 
construction  of  tunnels,  tne  necessary  arrangements  with 
contractors  and  landowners  are  detailed  very  minutely  >>* 
In  setting  out  the  tunnel,  the  engineer  plants  a  transit4n- 
strument  in  an  observatory  erected  in  the  line  of  the 
tunnel,  supporting  it  on  a  pier  insulated  from  Uie  building 
to  prevent  vibration.  If  a  road  happen  to  pass  near  the 
observatory,  the  ground  should  be  excavated  round  the 
pier  to  a  depth  of  from  six  to  ten  feet,  according  to  the 
traffic,  for  the  same  purpose.  A  distant  mark  should  then 
be  selected  in  the  line  of  the  tunnel,  and  a  fixed  point 
placed  as  an  adjusting  spot  for  the  line  of  direction,  which 
point  should  be  at  a  considerable  distance.  Intermediate 
marks  for  the  working  and  ventilating  shafts  may  then  be 
set  out  correctly ;  and  as  these  shafts  are  sunk,  the  points 
determined  by  the  transit-instrument  are  carried  down- 
wards by  careftilly  suspended  plummets,  which  should  be 
of  iron,  and  let  down  in  buckets  of  water,  or,  which  is 
better,  in  cups  of  mercury,  to  check  vibration.  When  the 
shafts  are  cleared  out  at  the  bottom »  other  transit-^instru- 
ments  may  be  placed  in  them,  the  plumb-line  and  transit 
being  kept  as  fkt  apart  as  pebble.  The  intersection  of 
the  vertical  hairs  in  the  transit  with  the  plumb-line  will 
then  enable  the  engineer  properly  to  set  out  the  work. 
By  these  means  junctions  are  effected  between  the  several 
workings,  or  »kf/l9-,  with  surpriang  aceoracy.  In  a  length 
of  1520  feet  between  two  shafts  of  the  Box  tunnel, 
which  has  a  slope  of  1  in  100,  the  junction  of  the  two 
shifts  was  perfect  in  point  of  level,  and  did  not  deviate 
more  than  an  inch  and  a  quarter  in  any  place  at  the 
sides.  Even  in  curved  tunnels,  although  the  (fifficulty  is 
increased,  great  exactness  is  attainable.  In  thos^  on  the 
Glasgow  and  Greenock  railway  at  Bishopton,  the  deviation 
from  perfect  correctness  nowHere  exceeaed  two  inches. 

The  number  of  workmg  shafts  m  a  given  length  of  tun- 
nel is  determined  b)r  the  nature  of  the  ground  and  the  time 
allowed  for  excavation.    They  should  be  so  near  together 


work  be  requisite,  for  a  length  equal  to  one -half  of  the  dis< 
tance  between  two  shafts,  at  least  two  months  before  the 
time  a];)pointed  for  the  completion  of  the  tunnel;  that 
time  being  desirable  to  allow  for  accidents,  for  building 
the  tunnel-fronts,  ballasting  and  laying  the  railway,  &c. 
The  shafts  are  usually  nine  feet  diameter  in  the  clear,  and 
lined  with  brickwork  nine  inches  thick,  laid  in  cement ;  all 
the  bricks  being  laid  BAheadere^  or  with  their  ends  towards 
the  centre  of  the  shaft ;  but  the  substance  of  the  brick* 
work  must  vaiy  with  circumstances,  and  engineers  are  by 
no  means  umform  as  to  the  dimensions  of  their  shafts^ 
Those  of  the  Box  tunnel  are  mostly  25  feet  in  diameter, 
while  some  tunnels  have  been  excavated  with  shafts  of 
only  three  or  four  feet.  Down  to  a  depth  of  50  or  60  feel 
the  earth  may  be  removed  by  means  or  a  simple  roller  or 
winch  worked  by  two  men ;  and  when  the  depth  is  greater 
a  horse-gin  may  be  erected  to  draw  up  the  loaded  skips  ov 
buckets.  The  depth  at  which  the  horse-gin  becomes  pre- 
ferable is  however  dependent  in  some  degree  upon  the 
nature  of  the  strata  to  be  excavated ;  because  when  they 
are  hard,  the  men  above  may  have  to  wait  occasionally  for 
the  coming  up  of  the  skip ;  and  it  is  better  to  have  only 
two  men  at  a  stand-still  instead  of  a  horse,  a  horse-boy^ 
and  a  banksman  or  skip-lander.  The  roll  or  winch  is,  at 
the  commencement  of  the  shaft,  supported  by  four  bars  or 
cills  laid  across  each  other  on  the  ground ;  and  the  exca- 
vation is  continued  until  the  earth  exhibits  signs  of  weak- 
ness. A  wooden  curb  or  ring  about  three  inches  thick, 
and  as  wide  as  the  brick  lining  is  to  be,  is  then  laid  in,  and 
upon  this  the  Inickwork  is  laid.  When  the  lining  of  this 
portion  of  the  riiaft,  which  is  frequently  but  half  a  brick, 
or  four  inches  and  a  half  in  thickness,  is  completed,  the 
excavation  is  recommenced,  and  is  carried  down  in  a  ver- 
tical line  even  with  the  inner  surface  of  the  brickworkt 
which  is  then  supported  by  the  earth  left  under  the  curb, 
which  may  be  further  supported  4f  necessary  by  diagonal 
timber  props.  When  the  excavation  has  been  carried  so 
much  deeper  that  the  ground  a^n  appears  weak,  a  second 
curb  is  inserted  in  a  groove  cut  m  the  earth,  and  the  ground 
between  the  two  cun)s  is  divided  into  four,  six,  or  eight 
vertical  masses,  of  which  one  or  two  are  removed  to  a 
depth  equal  to  the  thickness  of  the  brickwork.  The  wall  is 
then  buut  up  in  its  place,  and  a  further  portion  of  earth  is 
removed,  and  so  on  until  the  lining  is  complete.  When 
the  sluft  is  carried  down  to  the.  full  depth,  the  miners 
begin  to  excavate  laterally  by  forming  a  heading  or  drift- 
way along  the  level  of  the  upper  part  of  the  tunnel.  Some- 
times such  a  drift  is  formed  throughout  the  whole  length 
of  the  tunnel  before  any  part  is  opened  out  to  the  full  size ; 
but  in  other  cases  it  is  made  in  short  portions,  litUe  exceed- 
ing the  lengths  in  which  the  excavation  of  the  tunnel  itself 
is  carried  on,  which  noay  vary,  according  to  the  g[round, 
from  three  to  fifteen  feet.  In  the  former  case  the  driftway, 
>vhich  is  about  four  feet  wide  and  five  feet  high,  affords  a 
satis^tory  test  of  the  strata  to  be  passed  through,  and  of 
the  probable  quantity  of  water  to  be  met  with,  for  which  it 
may  m  some  cases  serve  as  an  adit  or  drain ;  and  for  these 
reasons  such  a  heading  is  occasionally  formed  before  letting 
the  contracts  for  the  tunnelling. 

In  addition  to  the  working  shafts,  the  contractor  is  usu- 
ally allowed  to  sink  any  number  of  small  airnshafts  of  three 
or  four  feet  diameter,  as  may  be  necessary  to  prevent  the 
accumulation  of  fbul  air  in  the  workings  of  the  tunnel ; 
provided  that  no  such  shaft  shall  open  into  a  public  road, 
or  be  within  fifty  feet  of  a  working  shaft.  These  are  formed 
in  a  similar  manner  to  the  working  shafts,  and  both  are 
finished  at  their  lower  ends  by  resting  upon  a  cast-iron 
curb  or  ring  imbedded  in  the  masonry  of  the  roof  of  the 
tunnel,  and  at  the  upper  ends,  after  the  works  are  com- 
pleted, by  building  them  about  ten  feet  above  the  surface, 
and  coping  them  with  stone.  In  very  long  tunnels  one  or 
more  large  shafts  are  desirable  for  the  purpose  of  ventila- 
tion, and  also  to  admit  light,  so  as  in  some  de^ee  to  lessen 
their  gloom.  In  the  iulsby  tunnel^  which  is  between  a 
mile  and  a  quarter  and  amue  and  a  half  long,  there  are 
two  such  ventilating  shafts,  60  feet  in  diameter  and  about 
100  and  132  feet  deep  respectively*  These  were  buUt  from 
the  top  downwuds,  in  the  manner  above  described,  in  pof- 
tions  ten  ttei  deep,  and  from  six  to  twelve  feet  wide.  Le- 
couixt  gives  the  following  directions  for  the  brickwork  of 
such  a  shaft,  if  made  in  unfavourable  gtound :— The  tunnel 
itself  at  the  point  of  intersection  should  be  of  stone.    The 


as  to  allow  the  tunnel  to  be  excayated  and  lined,  if  brick-  I  lower  part  of  the  diaft»  to  the  h^ht  of  46  feet,  should  be 
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three  feet  thick )  the  next  17  feet,  two  feet  eight  inches 
thick ;  the  next  portion  of  the  like  extent,  two  feet  three 
inches ;  and  the  uppermost  16  feet,  one  foot  ten  inches. 
The  bricks  should  be  laid  in  alternate  courses  of  headers 
and  stretchers,  and  each  brick  should  be  well  flushed  up. 
The  top  may  be  finished  with  a  stone  coping  and  an  iron 
railine,  and'  protected  by  an  outer  fence  wall,  to  prevent 
the  nsk  of  any  thing  being  thrown  down  the  shaft  either 
by  accident  or  design.  In  some  tunnels  a  large  oblong 
excavation,  called  an  eye^  is  introduced  in  lieu  of  a  circular 
ventilating  shaft.  In  the  Bishopton  tunnel  there  is  such 
an  eve  300  feet  long ;  and  there  are  two  similar  openings 
in  the  Glasgow  tunnel  of  the  Edinburgh  and  Glasgow  rail- 
way. 

After  the  completion  of  the  driftway,  either  through  the 
tunnel  or  to  the  length  of  a  single  stage  only,  the  miners 
excavate  the  tunnel  to  its  full  dimensions ;  .beginning  by 
cutting  downwards,  and  propping  up  the  earth  with  tim- 
bers as  they  proceed ;  those  which  support  the  roof  being 
at  such  an  elevation  as  to  allow  the  centering  to  be  set  up 
and  the  brick  arching  to  be  built  beneath  them.  The  bars 
which  immediately  support  the  earth,  extending  from  the 
top  or  outside  of  the  completed  brickwork  to  a  framework 
placed  against  the  face  of  the  excavation,  are  called  side- 
bars, and  are  in  favourable  earth  required  at  the  upper 
part  of  the  tunnel  only ;  but  in  bad  ground  thejr  are  re- 
quired sometimes  as  low  as  the  springing  of  the  inverted 
arch  which  forms  the  bottom  of  the  tunnel.    When  a  com- 

glete  brick  lining  is  required,  the  invert  is  the  part  first 
uilt,  and  it  is  completed  by  a  course  of  stone  laid  along 
each  side,  at  the  point  where  the  side  walls  spring  from  it. 
These  courses  of  stone,  which  are  marked  a,  a,  a,  a,  in  the 
•ubjoined  cuts,  Figs.  1  and  2,  consist  of  blocks  about  three 
feet  long,  well  bedded  in  mortar,  upon  a  few  courses  of 
brickworic  laid  as  a  footing.  The  side  walls  are  next  raised, 
with  such  a  batter  or  curvature  as  may  enable  them  best  to 
sustain  the  pressure  of  the  external  earth ;  and  when  they 
are  raised  to  the  level  of  the  springing  of  the  arch,  beams 
of  wood,  called  cills,  are  laid  across  the  tunnel  and  built  in 
with  the  brickwork.  Upon  these  cills  the  trusses  of  the 
centering  are  set  up,  and  adjusted  with  wedges  to  the 
proper  height.  Laggins,  or  pieces  of  wood  stretching  lon- 
gitudinally from  one  centering  to  another,  are  then  added, 
and  upon  these  the  bricks  are  laid.  In  some  cases  the  cills 
are  supported  upon  trestles,  instead  of  being  built  into  the 
walls ;  and  where  this  is  not  the  case,  the  holes  left  in  the 
masonry  must,  after  the  removal  of  the  cills,  be  carefully 
filled  up.  The  excavation  should  always  be  made  as  nearly 
as  possiole  of  the  size  and  shape  of  the  intended  masonry ; 
and  as  the  building  proceeds,  every  cavity  left  outside  the 
brickwork  should  be  carefully  filled  up.  Well  pounded 
clay  may  for  this  purpose  be  rammed  under  the  invert,  and 
almost  any  other  material  may  be  used  for  the  sides  and 
roof.  The  ramming  of  the  sides  may  be  performed  aftef 
the  laying  of  every  second  course  of  brickwork,  and  that 
above  the  arch  as  frequently  as  convenient.  The  timbers 
used  to  support  the  superincumbent  earth  are  in  most  cases 
removed  as  soon  as  the  arch  is  completed ;  but  in  very 
bad  ground  it  is  sometimes  necessary  to  leave  them  im- 
bedded in  the  earth.  When  the  work  has  proceeded  so  far 
that  the  excavations  from  the  two  adjoining  shafts  are 
within  about  fifty  yards  of  each  other,  if  no  driftway  have 
been  previously  made  through  the  tunnel,  it  is  advisable  to 
drive  a  heading  through  the  intervening  earth,  to  insure  a 
perfect  junction  of  the  two  shifts. 

Many  of  the  earlier  tunnels  were  constructed  with  ver- 
tical sides  and  a  semicircular  arch ;  but  it  is  now  more 
usual  to  have  the  sides  curved  or  battered,  the  degree  of 
curvature,  as  well  as  the  shape  of  the  arch  which  forms 
the  roof,  being  varied  according  to  tlie  nature  of  the 
ground,  as  soft  semi-fluid  ground  will  press  much  more 
equally  in  every  direction  thSin  strata  of  a  harder  and  drier 
character,  and  will  therefore  require  a  nearer  approach  to 
the  circular  form.  The  annexed  cuts  represent  two  varie- 
ties of  form,  the  details  of  which  jare  taJcen  from  the  first 
series  of  Brees's  *  Railway  Practice.'  JPt^.  I  is  the  form  of 
the  Primrose  Hill  tunnel,  iii  moveable  XiOndon  Clay.  The 
invert,  which  consists  of  three  concentric  half-briok  rings, 
is  a  curve  of  25  feet  radius ;  the  arch,  of  four  half-brick 
rings,*  is  struck  with  a  radius  of  II  feet  9  iilchea;  and  the 
sides  are  arcs  of  27  feet  6  inches  radius.    The  width  of  the 

*  As  Ixsrore  stated.  !t  was  found  necessary,  in  moet  iMrtu  of  this  tonve'  to 
laciMse  the  thiekDen  of  the  brickwork  from  13  to  27  utth(». 


tunnel.is  21  feet  5  inohes  at  the  springing  of  the  invert^ 
and  24  feet  8  inches  at  the  widest  part  The  clear  height 
of  the  tunnel  is  21  feet  8  inches^  the  remaining  depth  of 
3  feet  4  inches  being  occupied  by  the  ballasting,  drain,  &c. 
The  side  walls  are  18  inches  thick,  like  the  arch  which 
constitutes  tiie  roof.  Fig.  2,  which  represents  the  trans- 
verse section  of  the  lin^ale  and  Kilsby  tunnela,  both  on 
the  Birmingham  railway,  has  an  elliptical  arch,  consisting 
of  several  circular  arcs,  of  which  the  lower  pair,  extending 
from  the  invert  to  the  point  marked  by  are  struck  from 
radii  of  42  feet  8  inches,  the  centres  being  upon  an  hori- 
zontal  line  8  feet  4  inches  above  the  springing  of  the  in- 
vert; the  portiofl  from  ft  to  c  has  radii  of  21  feet,  the 
centres  being  on  the  same  horizontal  line ;  that  from  c  (o 
d  has  radii  of  14  feet  4^  inches;  and  the  crown  of  the  arch 
is  a  curve  of  9  feet  radius.  In  this  case  also  the  invert, 
instead  of  being  struck  from  a  centre  in  the  crown  of  the 
arch,  has  its  centre  some  feet  below  it.     The  internal 


Fig,  I. 


Fig,  2. 


height  of  this  tunnel  is,  altogether,  rather  more  than  27 
feet,  and  its  greatest  width  is  24  feet.  These  dimensions 
are  rareiy  much  exceeded  on  railways  of  the  ordinary 
gauge,  where  two  tracks  are  provided  for ;  and  for  a  single 
track  perhaps  12  feet  wide  and  16  feet  high  may  be  taken 
as  an  average.  Both  the  invert  and  the  arch  should  be 
built  in  half-brick  rings,  care  being  taken  to  put  in  the 
proper  number  of  bricKS  to  each  ring,  that  the  bearing 
may  be  uruform.  In  tunnels  of  the  ordinary  dimensions, 
each  ling  should  contain  five  more  bricks  than  that  imme- 
diately within  it.  The  side  walls  may  be  built  in  what  is 
called  English  bond,  consisting  of  alternate  courses  of 
headers  and  stretchers.  The  bricks  should  alwa}^  be  of 
the  best  quality,  and,  when  the  form  of  the  tunnel  requires 
it,  moulded  of  a  taper  shape.  In  the  laying  also  care  is 
requisite,  and  every  brick  should  be  bedded  with  a  wooden 
mallet,  and  the  joints,  if  in  mortar,  well  flushed  up.  The 
thickness  of  the  lining  is  regulated  by  the  nature  of  the 
ground,  but  Lecourt  says  that  27  inch^  at  the  top  and 
sides,  and  18  in  the  invert:,  if  laid  in  cement,  will  be  suffi- 
cient, even  in  a  quicksand :  there  are  however  instances  of 
a  thickness  of  10  rings,  or  45  inches.  It  is  sometimes  con- 
sidered advise  able  to  lay  the  first  or  inner  ring  of  the  roof 
witliout  mortar,  and  then  to  grout  it,  by  which  means  an 
equable  pressure  is  insured. 

A  brick  drain,  built  in  Roman  cement,  with  the  joints 
left  open  for  about  half  an  inch  to  admit  water  from  the 
ballasting,  should  be  laid  along  the  centre  of  the  tunnel ; 
and  if  the  shafts  let  in  water,  it  should  be  collected  and 
conducted  down  the  inside  of  the  arch  by  pipes.  Water 
should  be  excluded  as  much  as  possible  dunng  the  build- 
ing of  the  tunnel  and  shafts,  by  puddling  with  clay,  or 
such  other  means  as  the  circumstances  may  dictate;*^ but. 
whatever  precautions  may  be  used,  water  wUl  frequently 
percolate  through  the  bnckworfe  to  a  serious  extent.  At 
the  Chevet  tunnel,  near  Wakefield,  this  inconvenience  has 
been  remedied  by  lining  the  roof  with  sheet  zinc.  In  the 
Thames  tunnel  there  is  an  interior  lining  of  cement,  be- 
hind which  channels  are  provided  in  the  brickwork  for  the 
passage  of  water.  A  remarkable  instance  of  difficulty 
arising  firom  this  cause  occurs  in  the  Beech  wood  tunnel, 
302  yards  long,  upon  the  London  and  Birmingham  railway. 
It  passes  through  alternate  strata  of  rock  and  marl 
abounding  in  sprinfi^;  and,  in  the  first  winter  after  its 
erection,  a  chefnical  action  took  place,  which  paitially 
destroyed  many  of  the  bricks.  It  was  proposed  to  line 
the  lurch  with,  cement;  but  an  apprehension  was  enter- 
tained that  it  would  not  adhere,  owing  to  the  constant 
dropping,  and  it  was  determined  to  apply  an  interior 
lining  of  brickwork,  nine  inches  thick,  an()  to  cut  chases  in 
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the  old  work,  which,  when  closed  in  by  the  new  arch, 
should  become  so  many  drains,  four  inches  and  a  half 
square,  to  conduct  the  water  to  .the  central  drain  br  cul- 
vert. The  tunnel  was  divided  longitudinally  by  a  tem- 
porary partition,  and  the  work  was  executed  in  one-half  of 
the  tunnel  at  a  time,  without  stopping  the  passaee  in  the 
other  half.  After  executing  as  much  as  possible  of  the 
brickwork  in  this  way,  a  series  of  bearers  was  laid  over- 
head supporting  a  close  flooring,  on  which  the  men  stood 
to  complete  the  arch,  llie  details  of  this  curious  opera- 
tion, which  was  completed  in  forty  days,  in  the  latter  end 
of  the  year  1840,  were  ftilly  detailed  by  Mr.  T.  M.  Smith, 
in  a  paper  laid  before  the  Institution  of  Civil  Engineers. 

In  laying  the  roadway  in  a  railway  tunnel  care  should  be 
taken  to  avoid  the  use  of  any  ballasting  of  a  character 
likely  to  retain  water.  The  ballast  is  sometimes  thrown 
down  the  shafts  on  to  an  inclined  plane  at  the  bottom, 
vvhich  conducts  it  in  the  right  direction.  In  spreading  it, 
it  should  be  well  beaten  down  with  wooden  rammers,  and 
the  blocks  or  sleepers  should  be  bedded  with  great  care. 
As  it  is  especially  desirable  to  avoid  all  risk  of  accident  in 
travelling  through  tunnels,  while  their  darkness  might  pre- 
vent the  immediate  detection  of  any  derangement  of  the 
rails,  some  engineers,  for  greater  security,  place  the  sleep- 
ers or  points  of  support'  closer  together  in  tunnels  than  on 
other  parts  of  the  fine.  The  temperature  being  more  uni- 
form than  in  the  open  air,  renaers  it  easy,  with  proper 
care,  to  provide  moce  accurately  than  usual  for  alterations 
in  the  length  of  the  rails  by  expansion  and  contraction. 

Although,  in  the  majority  of  cases  occurring  in  railway 
and  canaT  practice,  tunnels  are  constructed  in  the  manner 
just  described,  there  are  exceptions  which  require  notice. 
In  tunnelling  near  the  side  of  a  hill  expense  is  occasionally 
saved  by  driving  horizontal  or  nearly  horizontal  passages, 
which  are  called  galleries,  from  the  face  of  the  hill  to  the 
line  of  the  tunnel,  and  removing  the  excavated  earth 
through  them.  The  double  tunnel  through  the  Shakspere 
Cliff,  near  Dover,  on  the  line  of  the  South-Eastern  rail- 
way, was  constructed  in  this  way.  A  benching  or  road 
was  formed  along  the  face  of  tlie  cliff,  to  afford  the  means 
of  access  for  the  workmen  ;  and  the  tunnel  was  excavated 
by  means  of  seven  galleries  opening  in  the  face  of  the 
cliff,  and  inclining  towards  the  sea  at  the  rate  of  1  in  176. 
Their  avjerage  length  is  ^out  400  feet ;  their  width  six 
feet,  and  their  height  seven  feet ;  and  the  excavated  chalk 
was  conveyed  along  them  in  small  tram-waggons,  and 
tipped  into  the  sea.  There  are  also  seven  vertical  shafts, 
of  six  feet  diameter,  and  of  an  average  depth  of  180  feet. 
The  tunnel  consists  of  two  arches  or  passages,  12  feet  wide, 
separated  by  a  wall  of  chalk  10  feet  thick ;  they  are  about 
19  feet  high  to  the  springing  of  the  arch,  which  is  of  a 
pointed  or  gothic  form,  and  about  30  feet  hi^h  in  the  cen- 
tre ;  and  each  will  when  completed  have  a  single  track  or 
line  of  railway  laid  through  it.  The  chalk  of  which  the 
cliff  is  composed  is  very  hard,  but  consists  in  many  places 
of  small  detached  masses,  so  that  brick  lining  is  required 
for  about  two-thirds  of  the  whole  length.  The  arching 
consists  generally  of  three  half-brick  rings,  and  is  strength- 
ened at  intervals  of  twelve  feet  by  counter-forts,  which 
are  carried  up  and  stepped  back,  so  as  to  sustain  the 
weight  of  any  flat  beds  of  chalk  that  appear  of  doubtful 
stability. 

Another  variation  from  the  ordinary  process  occurs  in 
those  tunnels  which  are  formed  by  means  of  an  open  cut- 
ting, and  subsequently  covered  in.  Such  are  called  open 
tunnels,  and  are  sometimes  preferred  where  the  object  of 
the  tunnel  is  to  avoid  the  permanent  severance  of  lands 
rather  than  to  penetrate  ground  too  elevated  for  an  open 
cutting.  The  short  tunnel  on  the  London  and  Birmingham 
railway,  at  KensaJl  Green,  was  formed  in  this  way.  In 
such  casfss  the  sides  of  the  cutting  are  made  nearly  ver- 
tical,  and  supported  by  timbers  until  the  brickwork -is  ex- 
eci^ted. 

While  the  projects  for  some  of  the  principal  English 
railways  were  before  parliament,  much  discussion  took 
place  relative  to  the  ventilation  and  lighting  of  tunnels, 
and  to  the  effect  whicK  they  might  have  upon  the  health 
of  persons  riding  through  them.  Most  of  the  objections 
raised  against  tunnels  during  the  period  referred  to  are 
now  exploded,  and  some  of  them  appear  not  a  little  ridi- 
culous. It  was  urged  by  their  opponents  that  the  damp 
cold  air  common  to  all  subterraneous  excavations  would 


prove  hiffhly  detrimental  to  health ;  that  the  noxious  gases 
emitted  from  the  locomotive  engines  would  accumulate, 
and  render  the  air  iirespirable  ;  and  that  the  sudden  transi- 
tions from  light  to  darkness,  and  vice  versd,  would  be  very 
iiyurious  to  the  sight.  The  discomfort  arising  from  these 
evils,  so  far  as  they  really  exist,  and  from  the  deafening 
noise  of  tunnel-travelling,  are  amply  sufficient  to  give  a 
preference  to  an  open  cutting,  when  such  a  line  is  obtain- 
able at  moderate  expense,  but  they  by  no  means  bear  out 
the  predictions  of  the  alarmists.  Some  interesting  experi- 
ments made  in  the  tunnel  on  the  Leedsr  and  Selby  railway 
are  recorded  in  a  paper  by  Mr.  Walker  '  On  Ventilating 
and  Lighting  Tunnels,'  in  the  *  Transactions  of  the  Institu- 
tion of  CivilEngineers,*  vol.  i.,  p.  95.  While  the  tunnel 
alluded  to  was  in  progress,  it  was  determined  to  leave  the 
workingshafts  open,  to  promote  ventilation  and  to  admit 
light.  The  former,  object  was  sufficiently  attained  to  pre- 
vent any  serious  inconvenience  to  passengers,  but,  so  far 
as  the  trains  are  concerned,  little  benefit  is  derived  from 
the  light  admitted  by  them,  although  attempts  were  made 
to  difiiise  it  by  means  of  tin  reflectors.  The  experiment 
succeeded  so  far  as  to  enable  a  person  to  read  the  larger 
print  in  a  newspaper  advertisement  in  any  part  of  the  tun- 
nel ;  but  it  is  stated  that,  owin^  to  the  rough  and  dirty 
state  of  the  walls  and  the  obliquity  of  the  rays  thrown  upon 
them,  the  rays  reflected  from  them  were  too  feeble  to  be 
useful  in  a  case  of  such  sudden  transition  from  the  light  of 
day  as  that  experienced  by  persons  passing  through  with  a 
train.  Reflectors  would  also  be  rendered  useless  during 
the  passage  of  a  train  by  the  quantity  of  steam  emitted  by 
the  engine.  In  order  to  settle  the  question  as  to  the  sup- 
posed unhealthiness  of  tunnels,  in  February,  18^,  Dr. 
Paris,  Dr.  Watson,  Mr.  W.  Lawrence,  lecturer  on  anatomy 
and  surgery,  Mr.  R.  Phillips,  lecturer  on  chemistry,  and 
Mr.  Lucas,  surgeon,  were  requested  to  visit  and  report 
upon  the  Primrose  Hill  tunnel.  Although  the  ventilation 
was  then  imperfect,  owing  to  the  western  extremity  of  the 
tunnel  being  unfinished,  and  the  steam  was  allowed  to  es- 
cape from  the  engine  for  a  space  of  twenty  minutes,  during 
which  it  remained  stationary  in  the  tunnel,  those  gentle- 
men reported  that  for  many  feet  above  their  heads  the  at- 
mosphere remained  clear,  and  apparently  unaffected  by 
steam  or  eflluvia  of  any  kind,  and  that  neither  damp 
nor  cold  was  perceptible.  They  fhrther  express  their  opi- 
nion *  that  the  dangers  incurred  in  passing  through  well- 
constructed  tunnels  are  no  greater  than  those  incurred  in 
ordinary  travelling  upon  an  open  railway  or  upon  a  turn- 
pike-road ;  and  that  the  apprehensions  which  have  been 
expressed  that  such  tunnels  are  likely  to  prove  detrimental 
to  the  health  or  inconvenient  to  the  feelings  of  those  who 
go  through  them  are  perfectly  groundless.'  These  opinions 
are  fully  corroborated  by  the  observations  of  Drs.  Davy, 
Williamson,  and  Reid,  upon  the  Leeds  and  Selby  railway 
tunnel,  which,  as  well  as  the  report  on  the  Primrose  Hifl 
tunnel,  were  given  in  evidence  before  the  Select  Committee 
of  the  House  of  Commons  on  the  London  and  Brighton 
Railways,  in  1837.  The  objection  arising  from  darkness 
is  obviated  on  the  London  and  Birmingham  and  many 
other  railways  by  the  use  of  lamps  in  the  roofs  of  the  car- 
riages, whicn  afford  an  agreeable  though  small  degree  of 
light  in  the  interior ;  but  on  the  Brighton  railway  and  fn  a 
few  other  cases  the  tunnels  themselves  are  lighted  by 
gas-laxnps  attached  to  the  side  walls. 

Mr.  Booth,  treasurer  to  the  Liverpool  and  Manchester 
Railway  Company,  contrived  and  patented  a  plan  for  ob- 
viating some  of  the  objections  to  railway  tunnels,  by 
making,  when  practicable,  two  parallel  passages,  one  for 
each  track,  and  giving  to  each  a  fall  or  inclination  of  not 
less  than  ten  or  twelve  feet  in  a  mile,  in  the  direction  of 
the  traffic  to  pass  through  it.  As  the  rails  are  usually, 
moist,  in  consequence  of  the  humidity  of  the  atmosphere, 
the  adhesion  of  the  driving  wheels  is  less  than  upon  an 
open  line,  and  consequently  it  is  desirable,  in  order  to  pre- 
vent the  risk  of  detention,  that  the  truns  should,  in  pass- 
ing through  a  tunnel,  be  able  to  roll  forward  either  wholly 
or  partially  by  the  effect  of  gravity.  This  is  the  more  de- 
sir{u>le  from  the  circumstance  that  the  darkness  increases 
the  risk  of  accident.  Another  advantage  of  the  plan  is 
that,  in  the  event  of  an  accident  occurring  upon  one  track, 
the  passage  upon  the  other  would  remain  unobstructed. 
The  gross  amount  of  excavation  need  not  be  much  greater 
than  for  a  single  tunnel. for  two  tracks,  and  the  increased 


Digitized  by 


Google 


TUN 


374 


TUN 


6pace  required  for  making  the  inclined  approaehes  at  each 
end  would  not  be  considerable.  A  correspondent  of  the 
•Railway  Magazine*  (vol.  ii.,  p.  219, 8vo  series)  states  that  d 
similar  proposition  had  been  made  some  years  previously  by 
Mr.  W.  D.  Holmes,  who  proposed  in  many  cases  to  dispense^ 
with  the  locomotive  engine,  by  giving  such  an  inclination 
to  the  tunnels  as  should  admit  of  their  being  worked  by 
g^vity  alone. 

To  the  above  account  of  railway  tunnels  may  b^  ap- 
pended a  list  of  the  most  important  which  have  been  con- 
structed or  arc  in  progress  in  thig  country.  The  length  is 
taken,  where  practicable,  from  official  documents,  and  in 
all  cases  in  which  authorities  differ,  care  has  been  exercised 
m  the  selection  of  those  most  likely  to  be  con-ect.  The 
transverse  dimensions  are  not  given,  because  in  many  cases 
they  could  not  be  ascertained  with  certainty ;  but  where 
not  otherwise  expressed  the  tunnels  are  wiae  enough  for 
two  tracks.  Those  on  the  London  and  Birmingham  rail- 
way are  generally  24  feet  wide  at  the  widest  part,  and 
about  23  to  25  feet  high  above  the  rails ;  and  these  dimen- 
sions may  be  taken  as  a  fair  average.  Some  of  the  earlier 
tunnels  are  less,  especially  in  the  height ;  those  on  the 
Cromford  and  High  Peak,  Leeds  and  Selby,  and  Liverpool 
and  Manchester  railways,  range  from  16  to  18  feet  high ; 
and  those  on  the  Great  Western  railway  are,  in  conse- 
mience  of  the  increased  width  of  gauge,  in  most  places 
about  30  feet  wide  and  35  feet  high  within  the  brickwork. 
The  tunnels  are  arranged  in  order  qf  length,  and  none  of 
less  than  a  quarter  of  a  mile  are  noticed. 


YMdt. 


Principal  Railway  Tunnels  in  Great  Britain. 

Summit  tunnel  on  the  Sheffield,  Ashtoa-under-Lyne, 
and  Manchester  Railway.  In  progress,  intended  for 
a  single  track      •  .  .  ,  »    5192 

Box  tunnel,  Great  Western  Railway  .  .    3227 

Xittleborou^h  or  summit  tunnel,'  Manchester  and 

Leeds  Railway    .  .  ,  .  .    2869 

Sappertou  tunnel,  Cheltenhani  and  Great  Western 
Railway,  projected  .  .  .  .     2800 

Kilsby  tunnel,  London  and  Birmingham  Railway    .     2123 
Wapping  tunnel,  Liverpool  and  Manchester  Railway  2250 
Lime  Street  tunnel,  Liverpool  and  Manchester  Rail- 
way       •  .  .  .  .  .     2230 

Clayton  tunnel,  London  and  Brighton  Railway        ,     2200 
Abbot's  Cliff  tunnel,  South-Eastem  (Dover)  Railway. 

In  progress,  about  '.  ,  .         .    •     2000 

Watford  tunnel,  London  and  Birminghaai  Railway       1793 
Merstham  tunnel,  London  and  Brighton  Railway    »     1780 
Leicester  and  Swannington   Railway  tunnel ^  near 

Ldcester,  upwads  of      •  .  .  .     1760 

Clay  Cross  tunnel.  North  Midland:  Railway,  about  .     1760 
White  Ball  Hill  tunnel,  Bristol  and  Exeter  Railway. 

In  progress,  about  .  .  »  .     1470 

Bishop's  Auckland  apd  Weardale  llailway  tunneL 

In  progress,  about  *  .  4 .  •     1364 

Wickwar  tunnel,  Bristol  and  Gloucester  Railway*   In 

progress,  about   »  •  .  »  ^    1320 

Shakspere  tpnnej,  South-£astem  Railway,  about     .     1300 
Primrose  Hill  tunoel,  London  and  Birmingham  Rail- 
way       •.*,..     1^ 
Glasgow  tunnel,  Edinburgh  aad  GlasgQw  Railway*      1250 
Balcombe  tunnel,  London  and  Brighton  Railway    .     1122 
Bletchingley  tunmel,  South-Ea&tem  Railway  .    1086 

Bnslington  tunnel.  Great  Western  Railway,  about       1050 
Sldtwood  tunnel,  SouthrEastem  Railway.    In  pro>- 

gress,  about         .         -  •  ,  .  .        -  .    1000 

Edinburgh,  Leith,  aad  Newhaven  Railway  tunaeL 

Projected,  fcnr  a  single  track,  about  ,  ,,     1000 

Milford  tunnel,  Noalh  Midland  Railway     ..  »    ;  836 

Callander  tumiel,  Edinburgh  and  Glasgow  Railway       830 
Canterbury  and  Whitstame  Railway  tunntl^  .  near 

Canterbury.    Single  track  .  .  ,*      822 

Festiniog  Railway  tunnel.    In  progress       .  %      780 

Biahooton  tunneJ,  Glasgow,  Paisley,  and  Greeiiodc 
Railwgyt  .  ,  ......         .760 

Leeds  and  Selby  Railway  tunnel,  near  l^eds  .      700 

Martello  tunnel,  South'-Eastern  Railway.  In  progress    616 

•  This  tunnel  is  dividett,  l>y  two  large  openings,  or  €w»,  into  tliree  portioiui 
of476,292,and872yani»re»peeHTeIy.       «-       «  *^  r- 

t  IMvidedintDlwapQKtiQm.oCaCQaiid9Myw4iiwp«KTd9,byatt«y»l«0 
yards  long. 


Chevet  or  Roystoae  tunnel,  North  Midland  Railway, 

.  about     ,  4  <  .  •  .  CCX) 

Fareham  tunnel,  Gosport*  Branch  Railway,  about    *  CXMt 

Buxton  tunnel,  Cromibrd  and  High  Peak  Railway  58U 

Edinburgh  and  Dalkeith  Railway  tunnel     .  .  572 

Bristol  aM  Gloucestershire  Railway  tunnel.    Single 

track*     .•».,.  SUI 
Waller'*  Ash  tunnel,  I-ondon  and    South-Westeru 

Railway,  about   .  .  .  .  .  5CK» 

Stowe  Hill  tunnel,  London  and  Birmingham  Railway  484 

Patoham  tunnel,  London  and  Brighton  Railway      •  48U 
Groveley  Lane  tunnel,.  Birmingham  and  Gloucester 

Railway,  about  «  .  .  .  .  460 

The  Thames  Tunnel, — ^The  idea  of  forming  a  com^munictt- 
tion  beneath  the  bed  of  anavigable  river,  where  a  filed  bridge 
would  be  inadmissible,  appears  to  have  originated  from 
the  subterraneous  excavations  in  the  eoat-districts  of  the 
north  of  England,  where  there  are  excavations  extending^ 
under  the  rivers  Tyne  and  Wear.  Feiioeiving  from  these 
the  practicability  of  such  a  scheme,  an  engiticiei^  named 
Dodd  proposed,  many  ye^  since,  to  form  a  subaquecwia 
passage  or  tunnel  between  the  tbwns  of  Nofth  and  South 
shields;  and,  subsequently,  a  sirili lap  tunnel  beneath  the 
iTiames,  from  Gravesend  to  Tilbury.  Neither  of  these 
schemes  was  carried  into  effect ;  but  the  latter  was  sanc- 
tioned by  parliAmeiit,  and  the  wo^ks  were  aetistfly  cem- 
menced,  about  the  end  of  the  last  6ent»ry.  They  were  soon 
abandoned ;  but  in  180*  another  tunnel  ivas  edtnmeneed, 
also  under  the  iuthtyrity  of  an  act  of  porhament,  a  little 
below  the  site  of  the  present  tunnel.  A  shaft  was  sunk  on 
the  Rotherhithe  side  of  the  river  to  a  depth  of  76  feet,  and 
from  it  a  small  driftway,  about  5  feet  nigh,  8  i^et  wide 
at  the  bottom,  and  2  ffeet  6  incites  wide  at  the  top,  was 
excavated  in  the  line  of  the  proposed  tuanel,  for  a  distance 
of  about  lOOQ  ffeet ;  when,  although  within  180  feet  of  the 
opposite  shore,  the  undertaking  was  abandoned,  it  bejng 
considered  impossible  to  conquer  the  diffieulties  oecasioned 
by  the  repeated  influx  of  sand  and  water.  In  1828  another 
plan  was  brought  fom^aud  by  Mr.  (now  Sir)  Isambard  Mark 
Brunei,  in  which  it  was  proposed  to  form  at  once,  without 
a  preliminary  driftway  like  that  befcM-e  attempted,  an  ex- 
cavation of  sufficient  size  to  contain  two  distinct  archways, 
each  large  enough  to  have  sc  single  carriage-way  and'  a 
footpath.  He  pronosed  to  eiffect  this  ot^eet  by  means  of  a 
framework,  or  shield,  which  diohld  support  the  Ace  of  the 
excavation,  aad  allbw  the  earth  to  be  removed  on  many 
points  simultaneously,  without  exposing  any  considerable 
portion  in  an  urau^portcd  state ;  an  idea  suggested,  it  is 
said,  by  the  operations  of  the  destructive  Wdrm  called  the 
teredo,  which  bores  its  way  into  the  hardest  wood.  Par- 
liamentary sanction  having  been  obtained  by  the  promoters 
of  the  scheme,  operations  were  cotamaeneea  early  in  1825 
by  the  construction  of  a  shaft  30  feet  m  diaaneter,  at  a  dis- 
tance of  150  feet  from  the  Rotherhithe  side  of  the  river,  at 
&  point  about  two  miles  below  London  Bridge.  The  shaft 
was  built  on  the  surface  to  the  height  of  42  feet,  the  brick- 
work bein^  3  feet  thick,  and  laid  on  a  Ati^  <jf  east-iron, 
with  a  chisel-shaped  edge  prqecting  downwards  from  its 
outer  extremity.  Iron-rods  were  pass^  up  through  the 
brickwotk  from  thid  fbundation-ring  to  another  placed  on 
the  top  of  the  shaft ;  and  the  brickwork,  which  was  laid  in 
cement,  was  fUrthel'  bound  together  by  timber-hoops  half 
an  inch  thick.  ThLa  cylinder  of  brickwork  was  then  gra- 
dually sunk  into  the  earth  by  the  excavation  of  the  ground 
within  it,  which  wad  drawTi  out  by  a  steam-engine  mounted 
on  the  top.  In  thijs  way  the  shaft  was  passed  throngh  a 
bed  of  wet  sand  and  gravel  25  feet  deep,  n^hich  had  occa- 
sioned much  difficulty  in  the  sinkine  of  the  shaft  for  the 
driftway  previously  attempted,  and  was  sunk  until  its 
upper  extremity  was  about  on  a  level  with  the  ground,  and 
the  lower  at  the  l^vel  of  the  top  of  the  intended  tunnel, 
after  w[hiah  the  brickwork  was  continued  downwards  to  65 
f^et.  A  smaller  shaft  of  29  feet  diametek',  intended  as  a 
well  or  reservoir  for  water  drawn  out  of  the  tunnel  drains, 
was  sutik  siill  deeper )  but  at  aboui'80  fe^t  from  the  sur- 
face the  ground  suddenly  gave  way,  and  a  quantity  of  sand 
and  water  was  Wown  up.  The  excavation  ibr  the  tunnel 
was  of  an  oblong  square  form,  3S  feet  wide  and  22  feet  6 
inches  highv  presenting  a  sectional  area  of  855  square  feet, 

*  To  lie  enlarged  by  the  BdMol  and  Gloucester  fiailwuy  CompNiy^  «iid«r 
(he  vowcnoftbotr  act  0(16391  * 


Digitized  by 


Google 


TUN 


375 


TUN 


<Mr  more  than  aixty  times  that  of  the  drift  previously  at- 
tempted ;  and  in  order  to  leave  a  sufficient  depth  of  ground 
above  the  brickwork  in  the  middle  of  the  river,  it  was 
formed  with  a  declivity  of  2  feet  3  inches  in  100  feet. 
The  shield  by  which  the  excavation  was  effected  consisted 
of  twelve  mtisive  frames  of  iron,  of  the  form  represented 
in  Fig.  3,  placed  side  by  side,  and  capable  of  being  slid 
forward  for  a  short  distance  independently  of  each  other. 

Fig^  3. 


The  whole  apparatus  maybe  compared  to  a  massive  coffer- 
dam^ laid  on  its  side,  and  capable  of  being  moved  forward 
by  the  action  of  screws  abutting  again«l  the  eitd  of  the 
completed  brickwork,  which  followed  it  up  closelv.  This 
is  shown  in  Pi^.  4,  which  represents  a  longitudinal  section 
of  the  tunnel,  illustrative  of  the  mode  of  carrying  on  the 
works. 

Fig.  4. 


The  flat  soles  at  the  bottom  of  the  shield  supplied  a  5i*ni 
base,  which  might  be  readily  slid  forward,  and  the  top  and 
sides  were  seourely  closed  in  by  flat  plates,  which,  oeing 
supported  by  massive  fraining^  and  fitting  close  to  the 
bn  Awork,  effectually  prevented  the  falling  in  of  the  soft 
earth.  Each  frame  of  the  shield  consisted  Of  three  stories, 
each  of  which  formed  a  cell  large  enpUgh  for  one  man  to 
work  in  conveniently ;  and  the  front  of  every  cell  was  pro- 
tected by  a  series  of  narrow  poling-boards,  each  of  wtiich 
>vas  separately  held  in  its  place  by  an  apparatnts  which 


alloweid  of  its  being  fi^ied  either  on  a  vertical  line  even 
with  the  fece  of  the  shield,  or  a  few  inches  in  advance  of 
such  line.  The  niiner  commenced  by  removing  the  uppei 
poling*board  in  his  division  of  the  shield,  and  excavating 
the  small  portion  of  earth  thus  exposed,  to  the  depth  of 
about  six  inches;  he  then  replaced  the  poling-board, 
causing  it  to  press,  by  means  of  jack-screws,  against  the 
tace  of  the  excavation,  and  removed  the  second  board, 
thus  exposing  a  fresh  portion  of  earth  for  removal.  When 
all  the  poling-boards  in  one  frame  of  the  shield  had  been 
thus  advanced  six  inches,  the  fVame  itself  was  pushed  for- 
ward, and  the  same  series  of  operations  was  repeated. 
The  several  frames  or  divisions  (^  the  shield  were  tnus  al- 
ternately moved  forward,  by  dow  and  cautious  steps,  and 
closely  followed  by  a  solid  mass  of  brickwork,  enclosing 
two  arched  passages  16  feet  4  inches  in  height  from  the 
invert  to  the  crown  of  the  arch,  and  13  feet  9  inches  span 
at  the  springing  of  the  arch.  The  arch,  the  invert,  and 
the  curved  side-walls  are  laid  in  concentric  rings  ;  and  the 
total  thickness  of  the  brickwork  at  the  thinnest  points,  or 
those  at  which  the  inclosed  arches  approach  nearest  to  the 
boundary  of  the  rectan^ar  mass  of  brickwork,  is  3  feet. 
A  solid  wall,  3  feet  6  inches  thick  at  the  top,  and  4  feet  at 
the  bottom,  was  built  between  the  arches ;  and,  as  the 
work  proceeded,  a  series  of  small  transverse  arches,  form- 
ing openings  iVom  one  tunnel  to  the  other,  were  cut 
through  it  One  of  these  arches  is  shown  in  Fig,  4,  which 
also  represents  the  moveable  scaffold  that  followed  the 
shield,  for  the  use  of  the  worjcmen  employed  in  building 
the  tunnel.  The  whole  of  the  brickwork  is  laid  in  Roman 
cement,  and  each  archway  is,  or  will  be,  finished  with  a 
lining  of  cement,  a  carria2e<-road,  and  a  narrow  footpath 
adjoining  the  central  wall.  A  brick  drain  is  laid  down 
from  the  centre  or  lowest  point  of  the  tunnel  to  the  Rother- 
hithe  shafb,  by  means  of  which  any  water  that  percolates 
through  the  brickwork  may  be  removed.  The  water  from 
the  remaining  half  of  the  tunnel  flows  into  the  drain, 
owing  to  the  inclination  of  the  roadway. 

The  excavation  of  the  tunnel  was  commenced  in  Januarv^ 
1826,  in  a  stratum  of  clay ;  but,  before  a  month  had  elapseo, 
great  difficulties  were  experienced  from  cutting  into  a 
break,  or  fault,  filled  with  sand  and  gravel.  Notwith- 
standing this  obstacle,  which  was  passed  through  after 
thirty-two  days  of  an:fious  labour,  350  feet  of  the  tunnel 
were  completed  in  the  first  year.  Moist  clay  was  occasion- 
ally forced  through  the  shield,  and  cavities  in  the  bed  of 
the  river  were  repeatedly  filled  with  bags  of  clay,  to  pre- 
vent the  water  from  breaking^  through.  The  nature  of  the 
ground  is  indicated  by  the  circumstance  of  a  shovel  and 
hammer,  which  had  l^eeii  accidentally  1^  in  the  river  du- 
ring an  examination  with  the  diving-bell,  being  subser- 
auently  found  in  a  mass  of  loose  e^h  which  broke  into 
le  tunnel,  they  having  descended  eighteen  feet  through 
the  earth.  The  works  were  flirther  continued  until  the 
18th  of  May,  1827,  when  the  river  broke  in  with  such  vio- 
lence as  to  wear  the  brickwork  at  the  entrance  of  the  tun-  , 
nel  to  about  one-half  of  its  original  thickness.  No  lives 
were  lost  on  this  occasion,  nor  old  the  finished  part  of  the 
tunner suffer  any  material  injur}'.  The  cavity  in  the  bed 
of  the  river  having  been  fillea  up,  and  the  tunnel  pumped 
dry,  the  works  were  recommenced  under  circumstances  of 
extraordinary  difficulty  and  danger,  arising  from  bursts  of 
earth,  water,  and  infllammable  gases ;  but  in  the  following 
^nuary  another  irruption  of  the  river  stopped  the  works, 
overwhelmed  some  of  the  miners,  and  led  to  an  apprehen- 
sion, on  the  part  of  many,  that  the  tunnel  could  never  be 
completed.  The  new  fissure  was  stopped  by  about  4000 
tons  of  soil,  and  the  tunnel  was  again  freed  from  water; 
but,  owing  to  the  exhaustion  pf  the  Company's  funds,  the 
works  were  not  recommenced  until  January,  1835,  when, 
after  repeated  applications.  Government  agreed  to  advance 
money  for  their  completion.  A  new  shield  was  substi- 
tuted for  that  injured  by  the  irruption,  and  since  that  time 
the  tunnel  has  advanced  steadily  to  completion,  although 
sometimes  the  excavation  has  proceeded  at  the  rate  of 
only  a  few  inches  per  week,  and  three  more  irruptions  of 
the  river  have  taken  place.  As  the  tunnel  approached  the 
Wapping  shore,  a  shaft  was  commenced  on  that  side  of 
the  nver,  similar  to  that  at  Rotherhithe  ;  and  on  the  13th 
of  August,  1841,  Sir  I.  M.  Brunei  passed  from  this  shaft 
into  the  tunnel  along  a  small  driftway.  The  excavation 
has  since  been  completed,  and  now  (December,  1842)  no- 
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thing  is  required  beyond  the  completion  of  the  permanent 
staircases  in  the  Rotherhithe  shaft  to  prepare  the  tunnel 
for  use  by  foot-passengers.  The  approaches  for  carriages, 
which  are  proposed  to  be  by  spiral  roads  formed  round  the 
sides  of  shafts,  or  circular  excavations,  200  feet  in  dia- 
meter, are  not  yet  commenced.  The  tunnel  is  1200  feet 
long  between  the  two  shafts ;  and  it  is  expected  that  the 
total  cost  of  its  formation,  with  the  approaches,  will  be 
between  600,000/.  and  700,000^.,  which  is  far  less  than  the 
cost  of  the  modem  metropolitan  bridges.  A  detailed  ac- 
count of  the  progress  of  the  undertaking  is  given  in 
Knisrht's  *  London,'  vol.  iii..  No.  54. 

TUNSl'ALL,  JAMES,  D.D.,  was  born  about  the  year 
1710,  and  educated  at  St.  John's  College,  Cambridge,  of 
which  he  afterwards  became  a  fellow  and  tutor.  In  1739 
he  obtained  the  rectory  of  Stunner  in  Essex,  and  two 
years  later  he  was  appointed  chaplain  to  Potter,  archbishop 
of  Canterbury.  In  1744  the  University  of  Cambridge  con- 
ferred upon  him  the  degree  of  D,D.  After  having  held 
the  office  of  chaplain  for  several  years,  he  received  from 
the  archbishop  the  rectory  of  Great  Chart  in  Kent,  and  the 
vicarage  of  Minster  in  the  Isle  of  Thanet.  He  resigned 
both  places  in  1757  for  the  more  lucrative  vicarage  of 
Rochaale  in  Lancashire,  which  was  given  him  by  Arch- 
bishop Hutton,  to  whom  he  was  related  by  marriage.  He 
remained  here  until  his  death,  on  the  28th  of  March,  1772, 
although  he  was  from  the  first  much  disappointed  in  the 
expectations  which  he  had  entertained  concerning  his  posi- 
tion at  Rochdale.  This  disappointment,  together  with 
various  troubles  in  his  family,  is  believed  to  have  hastened 
nis  death. 

Dr.  Tunstall  was  a  man  of  a  most  amiable  and  humble 
character ;  when  he  left  the  place  of  chaplain  to  the  arch- 
bishop of  Canterbury  it  was  said  of  him,  that  of  all  the 
humble  men  that  had  ever  held  that  office,  he  was  the 
only  one  that  remained  humble  when  he  left  it.  He  was 
a  scholar  of  considerable  ability,  although  he  has  not  done 
much.  But  there  are  some  points  which  he  has  settled. 
The  work  to  which  we  allude  is  his  letter  to  Dr.  Middleton, 

*  Epistola  ad  Virura  eruditum  C.  Middleton,'  Cambridge, 
1741,  8vo.  In  this  letter  he  questions  the  genuineness  of 
the  collection  of  the  epistles  between  Cicero  and  Brutus, 
entitled  *  Epistolae  ad  Brutum,'  which  Middleton  had 
made  use  of  without  any  doubts  as  to  their  genuineness, 
while,  according  to  the  opinion  of  Dr.  Tunstall,  he  had 
not  paid  sufficient  attention  to  Cicero's  letters  addressed  to 
his  brother  Quintus  and  to  Atticus.  His  views  respecting  the 
doubtful  character  of  the  correspondence  between  Cicero 
and  Brutus  were  further  developed  in  an  English  essay, 

*  Observations  on  the  present  Collection  of  Epistles  between 
Cicero  and  Bmtus.'  These  two  dissertations  have  so  far 
settled  the  question  respecting  the  authenticity  of  those 
epistles,  that  all  the  subsequent  editors  of  Cicero  have  re- 
irarded  them  at  least  as  very  doubtful.  The  other  works  of 
Dr.  Tunstall  are  of  a  theological  or  theologico-political 
character: — 1,  *A  Sermon  before  the  House  of  Commons,' 
May  29,  1746,  4to. ;  2,  *  A  Vindication  of  the  Power  of  the 
State  to  prohibit  Clandestine  Marriages,'  1755,  8vo. ; 
3,  '  Maniage  in  Society  stated,  with  some  Considerations 
on  Government ;'  4,  •  Academica,  Part  the  First,  con- 
taining Discourses  upon  Natvutil  and  Revealed  Reli- 
gion, a  Concio  and  a  Thesis.'  The  second  part  of  this 
work  did  not  appear  during  the  author's  lifetime ;  but 
it  is  generally  believpd  that  the  •  Lectures  on  Natural  asd 
Revealed  Religion,*  which  were  edited  after  his  death 
by  his  brother-in-law,  the  Rev.  Mr.  Dodsworth,  were 
intended  by  the  author  to  form  part  the  second  of 
his  *  Academica.'  In  the  British  Museum  there  exists  a 
collection  of  letters  forming  the  correspondence  between 
Tunstall  and  the  earl  of  Oxtbrd,  in  the  years  1738  and  1739, 
on  the  subject  of  Ducket's  atheistical  fetters. 

(S'lchoh,  Anecdotes  of  Litetaiure ;  Aikin,  General  Bio- 

TUPAIA,  Sir  T.  Stamford  Raffles's  name  for  a  genus  of 
mammals  which  Dr.  HorsfieJd  places  among  Cuvier's  In- 
sectivorous Carnassiers^  the  Ferce  of  Linnaeus,  and  the 
Palculata  of  Illiger. 

Generic  Character. — Head  oblong,  depressed.  Snout 
Jong,  equally  attenuated ;  nostrils  lateral,  semilunar.  Eyes 
very  laree  and  rather  prominent.  Ears  large  and  oblong. 
Body  cylindrical,  covered  with  close  fur  and  soft  hairs. 

*  TM  longer  than  the  body,  linear,  compressed.   Feet  planti- 


grade and  pentadaotyle,  the  soles  naked,  the  toes  ej 
piressed,  and  the  claws  falcular. 


Head  of  TupaU  iaxim  ;  nat.  six«. 
a,  profile;  6, nen  fioro  above.     (Htfrafield.) 

2  2  N 

DentaJ  formula  :•— incisors,  ^  ;    canines,  ^ «  molan,  .:> 


Teeth  ofTapaU  Jarenka. 

a.  uppm  jaw:  in  thb  view  the  animal  ia  rappoacd  to  be  Uid  ^f*"^ 
and  the  ipectator  to  be  luokiag  down  on  tJie  npner  jaw.  *.  lower  i**  ■" 
from  above.    (Hor«fleld.) 

Dr.  Horsfield  {Zoological  Researches  in  /ara)  states  tW 
in  the  Malayan  language  the  name  of  Tupai  is  a  gen«* 
term  for  various  small  animals  which  have  the  exterwj 
form  and  agility  of  the  squirrel ;  while  each  diffefWj 
species,  agreeably  to  the  observations  of  the  natives  of  fw 
islands  of  the  Eastern  Archipelago,  where  these  anim»»* 
are  found,  is  distinguished  by  a  particular  «pit^^*- -  {f 
two  small  animals  which,  according  to  Dr.  ^f^^J 
classification,  belong  to  the  genus  above  described,  are,  n< 
says,  denominated  Tupai  Press  and  Tupai  Tami;  wwi^ 
several  other  animals  belonging  to  the  genus  Scti^^^ 
denominated  Tupai  Jinjang,  Tupai  Tanirawa,  &c-  /J 
same  author  states  that  three  species  of  7\tpaia  had  oeen 
discovered  when  he  wrote,  two  of  which  are  ^^?^ 
Sumatra,  Penanp,  and  Singa-pura,  while  the  third  hw  Wf^ 
found  exclusively  in  Java,  where  it  is  distinguished  d)  u^ 
mme  o{  Bangsrinff  OT  Sinsring.  -^ 

Example,  Tupaia  Javanica;    Bangsring  or  SinsnH 
of  the  Javanese. 

Dr.  Hoi-sfield  says  Uiat  this  species  has  the  appearand 
of  a  sprightly  animal,  a  character  with  which  its  manne^^ 
as  far  as  they  are  known,  perfectly  w^ee.    *  Ifs  W'  .  ^ 
Dr.  Horsfield,  is  graceful  and  handsomely  formed, /mQ" 
limbs  are  slender  and  fitted  for  great  agility:  i[«^'f.JJt 
exterior  habits  so  nearly  resemble  the  individuals  oi 
family  which  Illiger  has  denominated  animalia  agnf^^  ^  ^j 
on  a  superficial  view,  it  has  been  considered  to  l^^^"j 
it.    Our  animal  agrees  with  one  of  the  most  numerous  s 
tions  of  this  family,  the  Squirrels,  ih  the  form  of  tlie  douj 
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the  propoi-tional  length  of  the  extremities,  the  breadth  of 
the  tail,  and  the  faculty  of  carryinfi^  it  on  the  back  as  a 
plume;  but  the  succeeding  details  will  show  that  its 
structure  and  organization  are  essentially  different.' 

Dr.  Horsiield  then  fives  the  following 

Description. — ^The  nead  is  oblong,  rather  depressed,  and 
very  gradually  attenuated  to  a  conical  muzzle,  which  is 
somewhat  compressed  laterally.  The  nose  is  obtuse  and 
naked.  The  nostrils  are  slightly  curved,  somewhat  broader 
in  the  middle,  and  pierced  mm  the  sides.  The  upper  jaw 
surpasses  the  lower  but  little  in  len^h.  From  the  upper 
lip  are  protruded  mustaches,  consisting  of  numerous  snort 
slender  nairs,  and  a  few  solitary  bristles  arise  from  the 
cheeks  and  chin.  The  eyes  are  very  large  and  prominent; 
and  situated  at  an  equal  distance  from  the  gape  or  opening 
of  the  jaws  and  from  the  crown  of  the  head :  the  pupil  is 
circular,  and  the  irides  are  dark.  The  ears  offer  some 
peculiarities  both  in  their  disposition  and  form.  They  are 
externally  provided  with  a  large  helix,  which,  being  mar- 
gined in  the  upper  part,  passes  in  an  angle  to  the  sides, 
where  a  well-denned  antihelix  runs  parallel  to  it,  and 
between  both  patches  of  short  hairs  are  scattered  without 
regularit)^.  The  tragus  is  of  moderate  size  and  naked, 
representing  a  scale,  which  is  inilected  in  part  over  the 
meatus  auaitorius  externus,  and  is  calculated  to  cover  it 
entirely  whenever  the  economy  of  the  animal  requires  this 
organ  to  be  protected.  The  antitragus  is  naked,  and 
occupies  a  considerable  portion  of  the  auricular  cavity. 
The  ears  are  situated  far  behind,  near  the  commencement 
of  the  neck,  which  is  of  moderate  length,  and  differs  but 
little  from  the  head  in  dimensions.  The  anterior  extre- 
mities are  slender,  and  somewhat  shorter  than  the  posterior : 
the  latter  are  considerably  more  robust,  and  the  trughs  are 
muscular,  and  calculated  for  vigorous  exertion.  The  feet 
are  plantigrade,  and  the  soles  perfectly  naked ;  the  tarsi 
of  the  posterior  extremities  are  considerably  longer  than 
those  of  the  anterior,  and  the  manner  in  which  the  feet  are 
placed  on  the  ground  gives  a  peculiar  character  to  the  gait 
and  appearance  of  the  animal.  Each  foot  is  provided 
with  nve  slender,  compressed,  distinct  toes.  The  three 
intermediate  toes  have  a  similar  disposition  in  both  extre- 
mities ;  the  middle  toe  scarcely  exceeds  the  lateral  ones 
in  length.  The  small  toe  is  shorter,  and  placed  more  pos- 
teriorly. The  thumb  is  perfectly  distinct,  and  moveable 
in  a  direction  opposite  to  the  others ;  in  the  hind  foot  it  is 

Jtlaced  at  a  greater  distance  from  the  toes  than  in  the  fore 
bot. 


strength :  th^y  are,  he  observes,  individually  supported  by 
a  small  protuberance  similar  to  that  which  is  found  in  the 
Tarsii  ;  and  the  construction  of  the  claws  in  the  Bangsnng 
is  adapted,  he  remarks,  to  the  same  food  and  haoits  as 
those  of  the  other  species  of  Tupaia,  The  linear  tail,  of 
the  same  length  as  the  body,  is  compressed,  with  the  hairs 
spreading  far  on  each  side ;  but,  adds  Dr.  Horsfield,  it  is 
less  full  and  ornamental  than  in  the  squirrel.  The  fur  of 
the  bangsnng  is  close,  silky,  and  delicate,  with  a  few 
longer,  more  rigid,  and  darker-coloured  hairs  dispersed 
among  the  long  and  straight  hairs  closely  applied  to  the 
skin,  with  which  the  back,  neck,  sides,  tail,  and  extremities 
above,  are  furnished.  The  upper  parts  are  brown,  slightly 
diversified  \vith  grey  of  different  shades ;  the  lower  parts 
dirty  white,  with  a  slight  tint  of  greyish  :  the  tail  agrees 
with  the  upper  parts;  and  the  scapular  line,  which  is 
nearly  an  incli  long,  agrees  with  the  neck. 

Food^  Habits,  <J^.— The  Bangsnng  fell  under  Dr.  Hors- 
field's  observation  during  an  early  period  of  his  researches 
in  Java.  In  traversing  the  province  of  Blambangan,  in 
1806,  he  discovered  it  in  the  extensive  forests  which  almost 
entirely  cover  the  eastern  extremity  of  the  island ;  and  he 
thinks  that  its  range,  though  it  may  not  be  confined  ex- 
clusively to  that  province,  is  extremely  limited.  From 
the  scanty  information  afforded  by  the  natives,  it  would 
seem  that  the  bangsring  lives  on  trees,  and  feeds  *  on  fruits 
and  nuts ;'  but  Dr.  Horsfield  observes  that  this  intelligence 
must  be  received  with  due  limitation,  and  he  refers  to  the 
system  of  dentition  as  indicating  that  the  bangsring  is  more 
adapted  to  animal  than  vegetable  food.  Len^h  from 
extremity  of  nose  to  the  root  of  the  tail,  6  inches  5  lines ;  of 
tail  6  inches  5  lines. 


%^^^^ 


^^rLiT^S^'^ 


^«i- 


Tupaia  Javanlca.    (Horsfield.) 


a,  tan  fooi  or  Topaia  Jaxanica ;  ^  hind  foot  of  the 


(Honaeld.;: 


Dr.  Horsfield  further  describes  the  claws  as  sharp,  com- 
pressed, and  curved;  and,  in  comparison  with  tnose  of 
iSorex  and  several  other  genera  of  this  order,  of  considerable 
P.  C,  No.  1599. 


Sir  Stamford  Raffles  states  that  a  tame  Tupaia  ferru  • 
^inea  was  suffered  to  go  about  at  perfect  liberty,  ranged 
in  freedom  over  the  whole  house,  and  never  failed  to  pre- 
sent himself  on  the  breakfast  and  dinner  table,  where  he 
partook  of  fruit  and  milk.  Dr.  Horsfield  also  quotes  an 
extract  from  the  *  Proceedings  of  the  Asiatic  Society,' 
where  it  is  stated  that  a  living  Tupaia  ferruginea  was 
brought  to  Bengal  by  a  medical  gentleman  ;  it  ran  about 
the  house  tame,  but  would  not  allow  itself  to  be  caught  for 
close  inspection.  Though  at  liberty  to  run  out  of  doors 
whenever  it  liked,  it  snowed  no  disposition  to  leave  its 
quarters,  and  evinced  some  attachment  to  Uie  family ;  for 
whenever  strangers  entered  the  house  it  showed  disquietude 
and  made  a  chattering  noise.  It  gave  no  trouble  m  feed- 
ing, for  it  was  always  on  the  search  after  insects,  and  its 
favourite  food  seemed  to  be  flies,  crickets,  grasshoppers, 
and  cockroaches. 

Dr.  Horsfield  observes  that  although  Tupam  has  been 
placed  among  the  Insectivora,  its  arrangement  in  a  natural 
system  requires  further  consideration.  It  is  necessary,  he 
remarks,  for  this  purpose  that  we  should  be  more  fully 
acauainted  with  its  internal  structure  and  with  its  habits 
and  manners  than  we  are  at  present ;  for  although  in  cer- 
tain characters  it  approaches  near  to  the  genera  Sorex  and 
My  gale  [SoREciOiB]  among  the  Insectivora  [Carnivora], 
^yet  in  others  it  strongly  resembles  Tarsius  among  the 
Quadrumanes;  and  withal  it  is  masked  by  the  external 
form  and  appearance  of  the  Squirrel. 

TUPINAMBIS.     [MoNrroRs.] 

TUPISTRA,  a  genus  of  plants  nearly  allied  to  the  na- 
tural family  of  Smilaceae.    it  has  been  so  named  from  the 
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Greek  word  iupis  (rvwic),  a  mallet  or  hammer,  on  account 
of  the  peculiar  form  of  the  flowers.  The  genus  is  little 
known,  but  has  sometimes  been  cultivated  in  our  hothouses. 
The  flowers  are  densely  spiked.  Perianth  corol-like,  bell- 
shaped.  Stamens  6  to  8,  inserted  in  the  tube  of  the  perianth. 
Ovary  subcylindricaJ,  very  small,  3-4  celled.  Ovules  2  in 
each  cell.  The  species  are  found  in  the  islands  of  the  Indian 
Ocean  and  io  the  hot  and  moist  parts  of  India.  They  are 
stemless,  with  a  thick  tuberous  rhizoma,  annulate  from  the 
insertion  of  the  bases  of  the  leaves,  the  leaves  are  two- 
rowed,  petiplate,  oblong,  lanceolate,  nerved  and  striated, 
with  a  cerftral  scape ;  flowers  of  a  dirty  violet  colour.  T. 
squalida,  from  Amboyna,  is  figured  in  Bot.  Mag,,  t.  1655, 
and  Bot  Reg,,  t.  1223. 

TURBARY.  COMMON  OF,  is  a  right  to  dig  turf  in 
another  man's  land,  or  in  the  lord's  waste.  This  descrip- 
tion of  common  right  may  be  appendant  or  appurtenant  to 
a  house,  but  not  to  land  ;  for  the  turfs  dug  in  virtue  of  the 
right  ai*e  to  be  burnt  in  the  house.  The  right  is  therefore 
confined  to  such  quantity  as  is  sufficient  for  the  consump- 
tion of  the  house  to  which  the  common  of  turbary  is  ap- 
pendant, and  never  extends  to  a  right  to  dig  turf  fpr  sale. 

Where  common  of  turbary  is  appurtenant  to  a  house,  it 
will  pass  by  a  grant  of  the  house  with  the  appurtenances. 
(2  Rep.  37,  Common.) 

TUItBINA'CEA,  M.  de  Blainville's  name  for  his  sixth 
family  of  Polythalamaceay  including  the  genem  Cibicides 
and  Roialites,  microscopic  Foraminifera.  For  Lamarck's 
Turbinacea,  which  might  include  M.  d'Orbigny's  Seism- 
rella,  see  Turbinidje. 

We  shall  here  shortly  describe  Scismrella. 

Shell  subglobose,  umbilicated,  with  a  spiral  groove  ter- 
minating at  the  margin  of  the  outer  lip  in  a  slit ;  spire 
short,  aperture  oval,  modified  by  the  last  whorl ;  outer  lip 
trenchant  with  a  deep  fissure  near  the  spire. 

The  ScUsurellce  are  small  shells,  and  may  be  known  from 
Pleurotomaria  by  their  short  spire.  Scissurella  elatior,  a 
figure  of  which  is  given  by  Mr.  G.  B.  Sowerby,  Jun.,  in  his 
useful  *  Conchological  Manual,'  may  be  taken  as  an  example. 

TURBINELLA.     [Siphon ostomata,  vol.  xxii.,  p.  52.] 

TURBl'NIDiE,  a  family  of  gastropodous  moUusks. 

Linnseus  placed  his  genus  Turbo,  in  his  last  edition  of 
the  *  Systema  Naturae,*  between  Trochus  and  HeliXy  with 
the  following  characters : — 

Animal  aLimax  or  Slug.  Shell  un^valye,  spiral,  soMd. 
Aperture  narrowed,  orbiculate,  entire  : 

And  he  divided  the  species  into  the  following  sections : — 
* 
The  Nerttoideif  with  the  columnar  margin  of  the 
aperture  flat  and  imperforate. 

Four  species,  viz.  Turbines  obtusatus,  neritoides,  liito- 
reus,  and  muricatus. 

*  * 
The  Solidi  imperforate. 

Thirteen  species,  viz.  cimex,  pullus,  personatus,  petho- 
latuSy  cochins,  chrysostomus,  tectum  persicum,  pa^odus, 
calcar,  rugosus,  marmoratus,  sarmaticus,  and  oleartus, 

*  *  * 
The  Solidi  with  a  perforated  umbilicus. 
Six  species,  viz.  pica,  sanguineus,  argyrostomus,  mar- 
garitaceus,  delpninus,  and  dtstortus, 

*  *  i^  * 

The  Cancellati, 
Twelve  species,  viz.  crenellus,  thermalis,  scalaris,  cla- 
thrus,  ambiguus,  crenatw,  lacteus,  striatulus,  uva,  comeus, 
rejlexus,  and  lincina, 

$f  *  *  Hf  * 
The  Turriti  properly  so  called. 

Fifteen  species,  viz.  imbricatus,  replicatus,  acutangtUus, 
duplicatus,  exoletus,  terebra,  varicgatus,  unsulin^s,  annu- 
latus,  bidens,  perversus,  muscorum,  auriscalpium,  politus, 
and  nautileus. 

This  congregation  is  somewhat  heterogeneous,  contain- 
ing marine,  land,  and  tresh-water  testaceous  mollusks,  the 
majority  breathing  by  means  of  gills,  but  others  pulmoni- 
ferous,  and  breathing  atmospheric  air  only. 

The  Turbinacea  of  Lamarck  belong  to  hisfiret  section  of 
Trachelipods,  and  constitute  the  last  family  of  his  phyti- 
phagous  or  plant-eating  Trachelipods,  those,  namely, 
which  in  general  have  no  proboscis,  but  a  muzzle  with  two 
jaws,  and  which  appear  to  be  simply  herbivorous  ;*  those, 
f  Bat  aee  post,  Fbasianella. 


finally,  whose  shell  offers  at  the  base  of  its  aperture  neither 
notch  directed  backwards  nor  any  canal  whatever-  Afl 
are  marine  shells,  conoid  or  turriculate,  and  appear  to.  be 
provided  with  an  operculum.  When  one  of  these  shells  u 
placed  on  its  base,  its  axis  is  always  inclined  more  or  less, 
and  is  never  vertical.    (^Animaux  sans  Vertebres,) 

Lamarck's  Turbinacea  consist  of  the  genera  Solaritim, 
Rotella,  Trochus,  Monodonta,  Turbo,  Putnaxis,  Phasia- 
neUay  and  Turrit ella. 

The  Sabots  {Turbo,  Linn.)  of  Cuvier  comprise  the  Sabot t 
properly  so  called  {Turbo,  Lam.) ;  Pleurotomaria,  of  which 
ne  considers  the  Scissurcllee  of  D*Orbigny  living  species 
[Turbinacea]  ;  TuRRrrELLA,  Lam. ;  Scalaria,  Lam.,  and 
the  terrestrial  and  fresh-water  genera  Ci/clostoma,  Lam.,  and 
Valvata,  Miill.).     [TROCHiDiK,  ante,  p.  267.] 

Cuvier  thus  makes  the  Sabots  {Turbo,  Linn.)  compre- 
hend all  the  species  which  have  a  completely  and  regu- 
larly turbinated  shell  with  a  mouth  entirely  round. 

The  Sabots  properly  so  called  {Turbo,  llam.)  Cuvier  de- 
scribes as  having  a  shell  round  or  oval,  thick,  and  with  the 
mouth  completed  on  the  side  of  the  spire  by  the  penulti- 
mate whorl.  The  animal  has,  he  tells  us,  two  long  tenta- 
cles, with  the  eyes  carried  on  pedicles  at  their  external 
base,  and  on  the  sides  of  the  foot  membranous  alse,  which 
are  sometimes  simple,  sometimes  fringed,  sometimes  fur- 
nished with  one  or  two  filaments.  It  is  to  some  of  these, 
he  observes,  that  those  stony  and  thick  opercula  remarii- 
able  in  collections  belong,  and  which  were  once  employed 
in  medicine  under  the  name  of  Unguis  adoratus.  There 
are  some  of  them,  he  adds,  umbilicated  {Meleagris,  Montf. , 
and  others  not  umbilicated  {Turbo^  Montf.).  iRegne 
AnimcU,) 

The  Cricostomata  of  M.  de  Blainville  consist  of  the 

fenera   Turbo,  Pleurotomarium,   Delphinula,  T\irriiella, 
*roto,  Scalarta,  Vermeius,  Siliquaria,  Magilu9,  Valvata, 
Cyclostoma,  and  Paludina* 

M.  de  Blainville  thus  defines  the  genus  Turbo,  linn.  :— 

Animal  slightly  variable,  rather  however  vrith  reference 
to  the  form  and  proportion  of  certain  external  parts  than 
to  the  totality  of  its  organization,  and  bearing  a  general 
resemblance  to  that  of  Trochus. 

Shell  equally  variable  in  its  general  form,  but  the  aper- 
ture of  which,  always  nearly  circulai',  is  completely  closed 
by  a  calcareous  or  homy  operculum,  with  but  few  spiral 
whorls,  and  with  a  sublateral  apex. 

M.  de  Blainville  observes  that  this  family  is  really  hardly 
distinct  from  the  Goniostomata  {Trochus,  Linn.),  which 
precede  it ;  and,  in  fact,  he  remarks,  the  Linnaean  genus 
Trochus  is  fused  by  insensible  gradations  into  his  genus 
Turbo  ;  and  he  says  that  it  is  only  with  a  view  of  makin? 
the  conchological  system  of  Linnaeus  accord  with  that  of 
modem  authors  that  he  has  established  it. 

The  animals  of  this  family  appear,  he  adds,  to  be  all 
phytiphagous ;  a  small  number  respire  air,  and  the  greater 
part  of  the  species  are  marine.    {Malacologie.) 

With  regard  to  M.  de  Blainville*s  observation  touchins: 
the  slight  distinction  between  Trochus  and  Turbo,  we 
would  recall  to  the  reader's  recollection  the  figure  and  de- 
scription of  Trochus  imperial's,  the  operculum  of  which 
determined  MM.  Quoy  and  Gaimard  to  place  it  among 
the  Turbines.    [Trochid^,  ante,  p.  270.] 

The  following  is  M.  de  Blainville's  definition  of  his 
genus  Turbo : — 

Animal  nearly  entirely  resembling  that  of  the  Trochi: 
the  sides  of  the  body  capable  of  being  ornamented  with  ten- 
tacular appendages  differing  in  number  and  form ;  head 
proboscidiiorm ;  tentacles  slender,  setaceous;  eyes  often 
subpedunculate,  mouth  without  a  labial  tooth,  but  provided 
with  a  very  long  lingual  riband  rolled  spirally,  and  con- 
tained in  the  abdominal  cavity;  a  transversal  furrow 
at  the  anterior  border  of  the  iooi\  two  branchial  pec- 
tinations. 

Shell  thick,  nacreous  internally,  depressed,  conical,  cr 
subturriculate,  umbilicated  or  not,  slightly  or  not  at  all 
carinated  on  its  circumference ;  aperture  round  or  slightly 
depressed ;  the  middle  of  the  external  lip  not  bent  (coudej, 
but  sometimes  notched  at  some  point  of  its  extent ;  the 
borders  or  lips  rarely  united  by  a  callosity ;  the  columella 
bent,  rarely  twisted,  and  sometimes  terminated  by  a 
strong  tooth  at  its  point  of  junction  with  the  columellar 
border. 

Operculum  calcareous  or  homy ;  the  spire  visible  on  the 
external  side  in  these  last,  and  on  the  internal  side  in  tlM 
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others ;  the  external  side  often  thick  and  furrowed  (guil- 
loch6). 

M.  de  Blainville  divides  the  genus  into  the  following 
sections : — 

A.  Subturriculate  species  with  an  oblique  aperture ; 

columella  excavated  and  without  teeth. 
Example,  Turbo  albescens, 

B.  Subtrochoid  species  with  a  rather  low  spire ;  the 

borders  of  the  lip  evidently  disunited;  the  colu- 
meUa  twisted,  terminated  by  a  great  oblique 
dentiform  plait;    a  large  umbilicus.      (Genus 
Clanculus,  Montf.) 
Example,  Turbo  Pharaonis. 

C.  Less  trochoid  species,  subglobular,  umbilicated  or 

not,  with  the  whorls  of  the  spire  rounded ;  the 
columella  terminated  by  a  tooth.    (Genus  Mo- 
nodontay  Lam. ;  Labioy  Oken.) 
Example,  Turbo  Labio. 

D.  Species  more  or  less  elobular,  whose  nearly  straight 

columella  offers  only  a  small  arrft  at  its  junction 
with  the  lip. 
Example,  Turbo fragariotdes. 

E.  Species  in  which  the  aperture  is  oblique,  the  colu- 

mella losing  itself  entirely  in  its  continuation 
with  the  lip,  and  which  are  not  umbilicated. 
Example,  Turbo  rugosus. 

F.  Species  which,  with  the  same  characters,  have  the 

umbilicus    always   open.      (Genus    ifeleagris, 
Montf.) 
Example,    Turbo  pica. 

G.  Species  in  which  the  rather  straight  columellar 

border  terminates  the  shell  forwards. 
Example,  Turbo  argyrostomus, 
H.  Species  whose  columellar  border  forms  a  still 

greater  advance,  and  whose  spire  is  entirely 
at. 

Example,  Turbo  coronaius. 
L  Species  whose  aperture  is  perfectly  round  in  the 
direction  of  the  axis ;  operculum  horny.  (Genus 
Ltttorinoy  F^russ.) 

Example,  Turbo  littoralis. 
J,  Species  whose  aperture  is  a  little  semicircular  and 
the    spire    lateral    and   flattened ;  ^  operculum 
horny. 

Example,  Turbo  neritdides. 

M.  de  Blainville  observes  that  Lamarck  characterises 
twenty-three  living  species  of  Monodoniay  but  no  fossil 
species ;  thirty-four  living  species  of  Turbo  and  four  fossil. 
M.  de  Blainville  further  adds  that  species  of  the  genus  as 
limited  by  him  occur  in  all  seas,  and  that  there  are  ten  or 
twelve  in  the  French  seas,  only  one  of  which  is  a  Mono- 
donta.  He  then  refers  to  Defrance  as  having  announced 
fifty  fossil  Monodont€B  and  twenty-eight  fossil  Turbines, 
three  of  which  are  identical  with  living  species — ^two  in 
the  Plaisantin,  and  one  in  England ;  ana  concludes  his 
remarks  by  stating  that  the  character  of  the  operculum 
may  serve  to  confirm  the  sections  of  this  genus ;  and  that 
the  Monodonta  may  belong  to  the  preceding  family 
CTrochus) :  in  fact  the  species  of  our  seas  has  a  multispiral 
operculum.  ^ 

M.  Rang  "thus  chi^ct crises  the  Turbines  of  F^russac, 
which  he  makes  the  first  family  of  the  Pectinibranchiaia : — 

Animal  furnished  with  two  subulate  contractile  tentar 
cles ;  the  eyes  at  their  base. 

Shell  variable  in  form,  with  a  rounded  or  oval  aperture, 
the  borders  but  slightly  or  not  at  all  disunited,  without 
either  canal  or  notch. 

Operculum  homy  or  calcareous. 

Fluviatile  or  marine. 

Subgenera: — Paludina,  Melania,  Rissoa,  Littorina, 
Turritella,  Proto,  VermetuSy  Siliquaria,  Magilus,  Valvata, 
and  Natica, 

The  Turbinis  are  immediately  followed  by  the  TVo- 
choides  in  M.  Rang's  arrangement. 

Mr.  Swainson's  views  witn  regard  to  Turbo,  to  a  certain 
extent,  are  stated  in  the  article  Trochid<k,  ante,  p.  268. 

His  family  Turbidee,  placed  between  tbe  HeltdcUe  and 
the  NaticicUff,  contains  the  following  subfamilies  and 
genera.  We  should  premise  that  he  characterises  the 
family  as  having  a  shell  solid,  but  not  perlaceous,  spiral : 
aperture  entire,  closed  with  an  operculum. 
Subfam.?  Thallicera. 

Genus  Thallicera,  Quoy. 


Subfam.  Ampullarinse. 

Genera: — Valvaia;  Ampull aria  (with  the  subgenera 
Ampullaria,  Pachylabra,  Lanites  (Lanistes  ?),  and  Cera-^ 
todes) ;  Paludina  (with  the  subgenera  Paludina  and  Nc'^ 
matura);  Meladomus, 

Subfam.  Melanianse. 

Genera : — Paludomus  (with  the  subgenera  Paludomus^ 
Anctdosa,  and  Hemimitra)  ;  Melania  (with  the  subgenera 
Melacantha,  Melania,  Potadoma,  Hemisinus,  and  ifcfe/a- 
nella)  ;  Melanopsis  (with  the  subgenera  Melanopsis,  Me^ 
lanithes,  Canthidomus,  and  Melatoma) ;  Cerithidea  (with 
the  subgenera  ^TlrrpAort^,  Cerithidea,  and  Ceriphasia); 
Planaxts. 

Subfam.  Turbinse. 

Animal  marine ;  shell  solid,  spind ;  aperture  round  or 
oval,  entire,  sometimes  toothed. 

Genera: — Scalaria;  Turritella  (with  the  subgenera 
Rissoa,  Turritella,  Eulima,  Pyramidella,  and  Truncatella)  ; 
Turbo,  Linn,  (with  the  following  character : — shell  turbi- 
nate ;  spire  short,  generally  pointed,  not  longer  than  the 
aperture;  inner  lip  flattened,  broad.  Example,  Turbo 
httoreus,  *  the  common  winkle ') ;  and  the  subgenus  Tor* 
natella  ;  Melampus  (with  the  subgenera  Geovula,  PedipeSy 
Scarabus,  Melampus,  and  Rhodostomd)  ;  Scissurella. 

In  a  note  to  Turbo  Mr.  Swainson  says  that  Tuba,  Assi^ 
minea,  and  Monotigma  may  be  subgenera,  but  he  is  not 
acquainted  with  them ;  and  as  their  animals  appear  to  be 
unknown,  he  is  fearful  of  locating  them  incorrectly.  Of 
Tomatella  he  says  that  it  possibly  unites  Turbo  to  Melam^ 
pus,  giving  as  a  reason  that  it  is  the  only  one  which  has  that 
sort  of  colouring  peculiar  to  marine  shells.  {Malacology.) 

Mr.  J.  E.  Gray  makes  the  Turbinidce,  the  first  famuy  of 
the  first  section  {Podophthalma)  of  his  second  order  (PAy- 
tophaga)  of  the  1st  class  {Gasteropoda)  of  the  subkingdom 
MoUusca,  consist  of  the  following  genera : — 

Turbo,  Batillus,  Imperator,  Trochiscus,  Phasianelkt^ 
Thicolia, 

The  TurbimdcB  are  immediately  succeeded  by  the  7Vo« 
chides.    {Synopsis  Mus.  Brit.) 
Turbo. 

MM.  Quoy  and  Graimard,  who  give  a  figure  illustrative 
of  the  anatomy  of  Turbo  marmoratus,  the  largest  and  per- 
haps the  best-known  species  of  Turbo,  select  the  animal 
as  the  type  of  the  organization  of  the  genus,  and  thus  de- 
scribe its  structure : — 

The  head  is  large,  escutcheoned  (ecusson^e),  heart- 
shaped,  and  provided  with  two  short,  slender,  obtuse  ten- 
tacles, coming  out  from  between  the  ocular  peduncles ; 
and  there  is  an  internal  prismatic  appendage,  which  MM. 
Quoy  and  Gaimard  call  a  palmette,  because  it  is  frequently 
digitated.  The  peduncles,  which  carry  very  small  eyes  at 
their  extremity,  are  themselves  triangular.  The  mouth  is 
elongated  into  a  sort  of  very  moveable  proboscis,  enlarged, 
and  a  little  drawn  in  (rentr^e)  at  its  extremity,  expanding 
more  or  less  largely  on  the  foot.  From  the  base  of  the 
eyes  issues  a  fieshy,  undulated,  and  sometimes  filamentous 
fringe,  which  loses  itself  on  the  sides  of  the  root  of  the 
foot,  which  last  is  very  large,  thick,  and  oval,  carrjing  a 
stony  operculum,  which  is  convex  above,  and  membranous 
and  paucispiral  on  its  lower  surface.  It  is,  perhaps,  the 
largest  and  heaviest  of  all  known  opercula. 

The  pulmonary  cavity  is  very  large,  horizontally  divided 
by  a  membrane,  on  which  are  applied,  above  and  below, 
the  branchial  lamellse.  This  organ,  then,  observe  MM. 
Quoy  and  Gaimard,  is  double,  and  a  little  oblique  from 
left  to  right ;  its  single  point  is  free,  and  directed  towards 
the  right  edge  of  the  mantle.  It  even  appears  a  little 
externally.  iBelow  this  partition,  and  on  the  same  side, 
are  seen  the  following  organs : — 1st,  the  free  and  fringed 
point  of  the  anus ;  2nd,  the  tube,  in  form  of  a  proboscis, 
of  the  organ  which  secretes  the  purple  dye.  It  penetrates 
into  a  large  lamellose  cavity,  above  which  repose  the  end 
of  the  intestine  and  the  body  of  the  uterus :  3rd,  farther 
backwards,  the  uterus,  of  a  cylindrical  form,  the  linear 
crescent-shaped  aperture  of  which  is  not  terminal,  but 
placed  above.  Its  internal  walls  are  villous  and  velvety. 
It  is  the  same,  observe  the  describers,  in  the  Monodontas 
of  our  coasts. 

MM.  Quoy  and  Gaimard  do  not  know  what  purpose  is 
served  by  a  large  fasciculus  of  tubes  coadapted  to  each 
other,  separated  transversely  by  another  tube,  applied  upon 
the  rectum  and  corresponding  to  the  uterus.  As  this  organ 
has  some  analogy  witn  the  circumvolutions  of  tlie  uterus 
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of  the  Pterocerata,  MM.  Quoy  and  Gaimard  think  it  may 
belonir  to  generation.  The  heart  is  elongated,  venr  deli- 
cate and  attached  upon  the  rectum  at  the  part  where  it 
beffins  to  form  a  loop.  It  has  two  auricles,  one  anterior 
and  the  other  postenor,  to  receive  the  blood  from  each 

^The  mouth  is  a  fleshy  mass,  ovoid,  and  provided  with 
protractor  and  retractor  muscles,  with  a  horny  bifid  plate 
at  its  aperture,  and  with  a  rather  long  and  wide  tongue  fur- 
nished with  strong  hooks.  As  in  Parmophorus,  ihe  oesopha- 
gus contains  four  long,  membranous,  and  very  villous  folds. 
Its  salivary  glands  form  but  a  moderate  bundle  placed 
below 

The  tract  of  the  oesophagus  is  rather  long  before  it  en- 
ters the  liver,  where,  parUally,  is  placed  the  stomach, 
which  last  is  very  ample,  globular,  and  divided,  as  it  were, 
into  two  compartments  internally :  the  cardiac  portion  is 
smooth,  folded  longitudinally ;  the  pyloric  covered  with 
linear  granulations,  converging  towards  the  aperture.  A 
little  farther  on,  the  intestine  forms  many  close-set  ciircum- 
volutions,  whence  issues  the  great  loop  which  terminates 
by  the  rectum.  ^  ^.^    ,r        1*1, 

The  liver  is  enormous,  and  composes  of  itselt  nearly  the 
whole  of  the  spiral  portion  of  the  animal  (tortillon),  em- 
bracing, as  has  already  been  observed,  a  portion  of  the  sto- 
mach and  intestine  into  which  it  pours  the  bile.  It  did 
not  appear  to  MM.  Quoy  and  Gaimard  to  be  easily  divisi- 
ble into  lobes.  It  is  covered  by  an  organ  consisting  of  a 
delicate  layer,  ordinarily  of  a  different  colour,  most  fre- 
quently of  a  pale  yellow,  which  MM.  Quoy  and  Gaimard 
suppose  to  belong  to  generation.  Perhaps,  they  observe, 
one  might  look  for  the  analogue  of  a  penis  in  the  spirally- 
rolled  body  seen  on  the  left  side  of  the  liver.  But  though 
MM.  Quoy  and  Gaimard  avow  that  they  have  not  been 
able  to  follow  out  the  relations  of  this  spiral  with  the 
uterus  or  its  appendages,  they  are  certain  that  it  has  no  re- 
ference to  the  tongue.  ^.    .     j, 

The  nervous  system,  they  observe,  diifers  from  that  of 
the  other  mollusks,  in  having  the  upper  ring  placed  very 
near  the  mouth,  and  the  lower  more  backward  below  the 
oesophagus.  They  remark  that  one  may  easily  overtook 
it,  and  take  another  loop  for  it,  especially  in  Haliotis. 
Ganglionary  points  of  this  nervous  circle  give  off  filaments 
for  £ul  parts  of  the  body.  , 

The  colour  of  the  foot  is  grass-green  on  the  sides,  slightly 
brown  above,  and  of  a  beautifVil  yellow  below ;  the  head  is 
red-brown  and  striated,  with  a  narrow  green  band  at  the 
base  of  the  eyes  and  the  palmettes.  These  four  append- 
ages are  bordered  with  green,  as  well  as  the  muzzle,  which 
is  striated  with  brown.  The  tentacles  and  the  edge  of  the 
lateral  fringe  of  the  feet  are  green  also.  The  contour  of 
the  mantle  is  yellow,  and  the  operculum  white  (we  may 
add,  externally,  for  on  the  inside  it  is  chestnut). 

The  anatomy  of  this  Turbo  is  given  in  the  atlas  of  the 
Astrolabe  {Zoologie,  pi.  59,  f.  10). 

Living  specimens  were  brought  to  the  Astrolabe  at  Am- 
boyna,  and  there  only,  by  the  Malays ;  and  MM.  Quoy  and 
Gaimard  could  not  ootain  any  account  of  the  habits  of  this 
species.  They  add  that  the  inhabitants  of  Vagiou  proba- 
bly eat  it,  fo^  they  often  found  the  shells  of  this  Turbo 
empty  upon  the  neap  of  other  molluscous  shells,  from 
which  the  natives  obtain  food.     {Astrolabe,) 

The  number  of  living  species  of  Turbo,  recorded  by  M. 
Deshayes  in  his  tables,  is  filly-six. 

Examples. — Turbo  marmoratus. 

Description, — Animal  (see  above). 

Shell  subovate,  very  ventricose,  imperforate,  smooth, 
green  marbled  with  white  and  brown  or  subfasciated ;  the 
last  whorl  transvereely  nodulous  in  a  triple  series,  the 
upper  nodules  greatest ;  the  lip  at  the  base  flattened  into 
a  short  subreflected  tail-like  process ;  mouth  silvery. 

This  shell  when  deprived  of  its  external  layer  exhibits  a 
silvery,  iridescent,  and  very  brilliant  nacre. 

Turbo  torquatus. 

Description.  —  Shell  orbiculate-convex,  broadly  and 
deeply  umbilicated,  transversely  sulcated,  substriated  with 
close-set  longitudinal  lamellae  of  a  grey-green  colour; 
whorls  above,  coronated ;  the  last  girt  with  a  median  ca- 
rina ;  spire  blunt  at  the  apex.    (Lam.J 

MM.  Quoy  and  Gaimard  state  that  the  foot  of  this  Turbo 
often  takes  a  quadrilateral  form,  but  it  can  elongate  itself 
into  a  trumpet-shape,  as  they  have  represented  it :  it  is 
yellow  below,  dotted  with  red-brown  on  the  lateral  parts. 


Turbo  marmotfttns. 

a,  Yitw  of  back ;  6,  view  of  mouth  with  the  opercalum  in  {  c  iuMm  of  o^r- 

culum. 

The  mouth  is  under  an  enlarged  hood,  which  is  notched, 
greenish,  and  ftriated  below,  striped  with  red-brown  above. 
The  tentacles,  moderately  long  for  the  size  of  the  animal, 
ai-e  yellowish,  annulated  with  brown.  They  cany  the  eyes 
at  their  base  upon  a  fringed  pedicle.  Tlie  palmettes  are 
equally  laciniated.  The  lateral  fringes  of  the  foot  have 
only  a  single  yellowish  filament.  The  parts  contained  in 
the  spire  are  also  yellowish,  apres  la  cuisson.  Tlie  oval 
operculum  is  remarkable  for  its  doubly  spiral  guillochure 
of  a  fine  white,  and  granulated. 

The  shell,  when  deprived  of  its  first  layer,  is  beautifully 
nacreous. 

This  species,  which  grows  to  a  large  size,  inhabits  Kinij; 
George's  Sound.    Only  a  few  individuals  were  found  alive. 

Turbo  Cookii. 

Description, — SheU  orbiculate-convex,  with  a  ventri- 
cose dilated  base,  longitudinally  plicate,  rough,  rufo-ftis- 
cescent ;  the  plications  very  frequent,  close-set,  oblique, 
imbricato-squamous ;  the  whorls  convex ;  lower  surface 
rather  convex,  concentrically  rugous,  and  imperforate. 
(Lam.) 

The  animal  has  long,  filiform,  white  tentacles,  dotted 
with  red-brown,  without  palmettes  at  their  internal  part ; 
the  eyes  pediculated.  The  mouth  is  donated  in  form  of 
a  proboscis,  or  is  widened  into  a  hood.  It  is  white,  striated 
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Turbo  torquatus. 

a.  Shell  with  the  animal  seca  from  below ;  h,  the  animal  out  of  fhe  tKell ; 
c,  outside  of  the  operculum  ;  d,  inside.  {Astrolabe.^ 

transversely  with  black.  The  foot  is  large,  yellowish, 
clotted  with  brown  below,  with  a  median  line  of  the  same 
colour. 

The  operctdum  is  oval,  rounded  at  one  of  its  extremities 
with  an  oblong  fosset,  sometimes  paucispiral.  It  is  white 
and  greenish.  Its  spiral  is  less  pronounced  than  in  the 
greater  portion  of  the  other  Turbines. 

Locality. — ^MM.  Quoy  and  Gaimard  found  this  species 
in  great  numbers  in  Tasman*s  Bay,  New  Zealand,  m  the 
Bight  of  the  Astrolabe  (I'Anse  de  TAstrolabe),  and  on  the 
reefs  of  the  Passe  des  Fran9ais.  They  add  that  one  may 
judge  of  its  small  degree  of  locomotion  fh)m  the  dirty  in- 
crustation, so  difficult  to  be  removed,  with  which  the  shell 
is  covered.    It  grows  to  considerable  size.    {Attrolahe.) 

The  number  of  living  species  above  noticed  is  below  the 
mark,  and  in  all  probability  does  not  include  the  species 
described  by  Sowerby  and  others.  (Miiller's  Symnpsis.) 
Turbo  has  been  found  at  depths  ranging  ftom  the  surface 
to  ten  fathoms,  on  rocks  and  weeds. 

M.  Deshayes  gives  thirty-four  as  the  number  of  fossil 
species  (tertiary),  and  of  these  Turbo  rugosus^  a  new  spe- 
cies, and  T.  coatatus,  are  stated  to  be  found  both  living 
and  fossil  (tertiary).  Among  the  Fossil  Shells  from  the 
IVestem  Borders  of  the  Bed  Sea^  communicated  by  Mr, 
Greenough  to  Mr,  Lyell^  Turbines  chrysostomus  and  pC' 
tholatus  are  noticed.  Turbines  naticoides^  nitens,  and 
lineata,  appear  in  Mr.  Lea's  list  of  new  tertiary  fossils 
from  Claiborne,  Alabama  (Con^rt^u^iow*  to  Qeology),  The 
genus  occurs  also  in  the  strata  below  the  chalk.  Five 
species  are  enumerated  by  Mr.  Murchison  from  the  Silurian 
rocks. 

The  number  of  living  species  of  Monodonta  given  by  M. 
Deshayes  in  his  tables  is  forty-two,  and  eight  are  recorded 
as  fossil  (tertiary).  Monodonta  Pharaonis  is  noted  as  oc- 
cumng  in  more  than  one  tertiary  formation.    Among  the 


fossil  Red  Sea  shells  Ihat  species  and  Monodontee  tectum 
and  ^gyptiaca  (all  living)  are  noticed.  Mr.  Lyell  also 
includes  Monodonta  Vieillotii  among  the  fossil  shells  (torn 
the  flanks  of  /Etna,  immediately  above  the  Bav  of  Trezia. 
Monodonta  occurs  also  below  the  chalk,  in  the  Portland 
stone  for  example.    (Fitton*s  Stratigraphical  List.) 


Turtw  CookiL 

0,  shell ;  6,  shell  seen  Arom  below,  animal  nearly  ia  firollle ;  c,  anterior  part 
of  animal  leen  flronl  below  •,  d,  inside  of  opercnlnm  ;  e,  outalde.  (^Attntahc.) 

Recent  Monodonta  have  been  found  generally  on  rocks 
and  weeds. 

The  number  of  species  of  Littorina  given  by  M.  Des- 
hayes in  his  tables  is  twenty-four,  and  ten  are  recorded  as 
fossil  (tertiary).  Littorina?  littorea  and  striata  are  noted 
aa  found  both  living  and  fossil  (tertiary). 

Littorina  occurs  also  below  the  chalk.  Dr.  Fitton,  for 
instance,  records  seven  species  in  his  ^rati graphical  List. 
Most  of  these  are  fh)m  the  lower  green-sand,  but  one  is 
from  the  Portland  stone,  and  another  from  the  Oxford 
oolite.  Mr.  Murchison  records  a  species  from  the  Silurian 
rocks  (Caradoc  limestoae)^ 

Recent  Littorina  (the  common  periwinkle  is  an  ex- 
ample) are  generally  found  on  rocks  and  weeds  near  and 
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on  the  shore.  Littorina  pulchra  has  been  found  on  man- 
grove-trees fourteen  feet  above  the  water.  They  have  also 
been  kept  alive  six  months  without  water.  See  the  Zoo- 
logy of  the  Astrolabe  for  descriptions  and  figures  of  many 
species.    [PkriwinkleJ 

Phasianelia. 

MM.  Quoy  and  Gaimard  express  their  opinion  that  the 
PhasianellcB  are  true  TurbinesM  all  the  forms  of  their  or- 
ganization, and  that  they  ought  only  to  form  a  division  in 
the  genus. 

These  shells,  they  observe,  once  so  rare,  began  to  be  of 
less  value  in  consequence  of  Baudin's  voyage,  and  that  of 
the  Astrolabe  has  rendered  them  common.  The  place 
probably  most  frequented  by  them  is,  according  to  these 
zoologists.  Port  Western  in  Bass's  Strait.  They  cover  the 
sandy  beaches  of  this  vast  tract.  Each  tide  carries  these 
mollusks  to  the  shore,  where  they  live  high  and  dry  for 
some  hours,  and  endeavour  to  withdraw  themselves  from 
the  heat  of  the  sun  by  hiding  under  the/Mct.  Under  such 
rfielter  they  congregate  so  numerously  that  seventy-six 
were  found  under  one  of  these  plants. 

The  PhasianelleB,  observe  the  same  zoologists,  are  always 
smooth.  This  polish,  and,  still  more,  their  continual  move- 
ments, prevent  them  from  being  covered  with  &rptt/<P, 
Flustrie,  and  other  parasites  which  encrust  sluggish  shells. 
This  agitetion  makes  it  difficult  for  them  to  preserve  the 
contour  of  their  aperture  perfect,  for  it  is  very  frail.  In 
millions  of  individuals  MM.  Quoy  and  Gaimard  always 
found  the  lip  trenchant,  never  thick  or  with  a  border. 

The  species  appeared  to  them  very  difficult  to  charac- 
terise, both  with  regard  to  the  animal  and  the  shell.  The 
last  especially  presents  so  much  diversity  of  colour,  and 
sometimes  of  form, that  one  maybe  deceived,  and  advance 
simple  varieties  to  the  rank  of  species.  MM.  Quoy  and 
Gaimard  saw  some  of  these  shells,  which  were  brown  and 
greenish  during  life,  become  red  after  death  by  the  solar 
action,  &c. 

The  most  common  tint  of  these  mollusks  is  stated  by 
them  to  be  brown  dotted  with  greenish.  This  colour  is 
proper  to  those  whose  shells  are  neariy  of  a  similar  hue  ; 
whilst  those  which  approach  white  or  are  speckled  with 
red  have  the  animal  of  a  grass-green. 

These  are  lively  active  animals,  and  voracious  withal, 
for  they  were  taken  in  nets  baited  with  flesh  let  down  into 
the  sea.  Their  foot,  endowed  with  great  mobility,  is 
elongated  like  a  proboscis :  its  great  peculiarity  is  its  fa- 
culty of  moving  in  two  portions  as  it  were,  that  is  to  say, 
each  of  its  sides  advances  separately  and  successively ;  and 
a  longitudinal  gutter  may  be  perceived  on  its  lower  sur- 
face. 

On  the  coasts  of  New  Holland,  the  Phasianellce  found 
at  King  George's  Sound  are  larger  and  less  numerous  than 
at  Port  Western.  They  are  few  in  number  on  the  coasts 
of  Van  Diemen's  Land.  The  operculum  is  always  cal- 
careous. 

Example. — Phasianella  bulimoides. 

Description, ^^Yie\\  oblong-conical,  smooth,  pale  yel- 
low, transversely  banded ;  the  bands  frequent  and  diversely 
variegated  and  spotted ;  spire  acute  at  the  apex. 

The  animals  are  generally  of  a  fine  green  nearly  through- 
out. One  will  have  more  white  dots  on  the  foot,  and 
another  a  violet  or  reddish  spot  on  the  lateral  fringes  of 
the  foot ;  a  third  will  have  this  organ  yellowish  and  slightly 
fringed  upon  the  borders.  In  all  the  tentacles  are  slender 
and  long,  the  ocular  peduncles  stout  and  button-shaped, 
the  pa^petles  laciniated.  The  muzzle,  which  is  elongated 
a  little  in  the  form  of  a  proboscis  not  retractile,  can  also 
modify  itself  into  the  shape  of  a  rounded  scutcheon 
recusson).  The  fringes  of  the  sides  of  the  feet  are  very 
linely  laciniated,  and  sometimes  present  brown  ramifica- 
tions of  vessels ;  tiiey  carry  three  greenish  filaments  on 
each  side. 

The  operculum  is  oval,  calcareous,  slightly  convex, 
white,  and  covered  for  a  portion  of  its  contour  by  a  fleshy 
lamina  of  the  foot  which  supports  it. 

Locality, — ^Very  common  at  Port  Western,  being  the 
species  aoove  alluded  to,  and  larger  at  King  George's 
Sound.  MM.  Quoy  and  Gaimard  observe,  that  Lamarck 
indicates  it  as  coming  from  New  Zealand :  this,  they  re- 
mark, is  possible,  but  they  never  found  any  traces  of 
Phasianellce  there. 

The  animals  above  described  came  from  King  George's 
Sound. 


Phasianella  balimoldM. 

a,  inlmal  and  shell  leen  from  below ;  6,  the  mne  teen  tnm  uhoxr ; 
e,  shell ;  d,  operculum.     (^Astrolabe.) 

The  number  of  species  enumerated  by  M.  Deshayes  in 
his  tables  amounts  to  nine  living  and  four  fossil  (tertiar)  . 
Of  these  Phasianella  pullus  is  noted  as  recent  and  foEsoJ 
(tertiary). 

Phasianella  occurs  also  below  the  chalk.  Dr.  Fitton  re- 
cords three  species,  all  from  Blackdown,  for  example. 

Here  we  may  notice  the  genus  Tuba  of  Lea,  which  that 
acute  zoologist  thus  defines  :— 

Shell  conical,  umbilicate ;  whorls  rounded ;  mouth 
rounds  margin  not  united  above;  columella  thickened 
and  reflected  at  the  base. 

*  This  genus,'  says  Mr.  Lea,  *  is  nearly  allied  to  T\irbo 
and  to  the  Rissoa  of  Freminville ;  but  not  being  able,  with 
propriety,  to  place  it  with  either,  I  propose  to  constitute 
for  it  a  new  genus.  The  reflected  margin,  which  is  dis- 
posed to  be  effuse,  has  at  the  base  some  similarity  to  the 
melanicB,  and  therefore  cannot  be  placed  in  the  genus 
Turbo.  It  cannot  be  placed  in  the  genus  Rissoa,  bein? 
umbilicated.  In  eight  species  of  Rissoa  in  my  cabinet,  aS 
are  thickened  round  the  margin,  forming  a  varix.  The 
Tuba  has  no  thickening  of  this  kind,  the  margin  bein; 
crenulate.  The  Rissoa  has  an  acute  apex,  while  that  oi* 
the  Tuba  is  almost  truncate,  the  superior  whorls  beinc 
smooth  and  gibbous.  Mr.  Sowerby's  "Mineral  Con- 
choloey,"  plate  395,  figures  a  shell  (Turbo  scuipius),  which, 
I  think,  should  be  placed  in  this  genus.  It  is  from  the 
London  clay  of  Barton.  Of  it,  and  the  preceding  one,  he 
says,  they  "  do  not  agree  precisely  with  the  character  of 
the  genus  Turbo  of  Lamarck  ;'*  and  further,  "  thej'  form  a 
passage  towards  Delphinula,'' '   Mr.  Lea  enumerates  Uue« 
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species  from  Claiborne,  Alabama  (tertiaiy).    (Contribu" 
tions  to  Oeology,) 

We  proceed  to  the  consideration  of  the  genera  Nerita, 
Navicella^  and  Natica,  which,  though  they  cannot  be 
said  to  belong  to  the  UtrbinicUe^  especiiuly  the  last- 
named  genus,  which  we  shall  find  to  be  very  peculiar,  are 
yet  so  far  analogous  to  the  forms  which  compose  that 
family,  that  they  may  as  well  find  a  place  here. 
Nerita,  Linn. 

linnseus  placed  the  genus  Neriia  between  Helix  and 
Haliotis,  and  he  divided  the  genus  into  the  following  sec- 
tions : —  ^ 

♦  Umbilicata. 

Species:  eanrena^  glaucina,  vitellusj  albumen^  mam- 
mUiata, 

♦*  Imperforate,  with  &  toothless  lip. 

Species:  corona^  radula^  comeay  fluviatiti9^  littaralis, 
and  lacusirUn 

♦♦♦  Imperforate,  with  a  toothed  lip. 

Species:  pulligera,  pupa,  bidens,  viridRs^  virginea^ 
poltta,  peloronta,  cUbicila,  nistrio,  plicata,  grossa^  chanue- 
icon,  undatGy  and  exuvia. 

We  find  then  that  in  the  Systema  Natum  linnseus 
made  no  marked  distinction  between  the  marine  and 
freshwater  Nerits. 

The  Neritacea  of  Lamarck  comprise  the  genera  Navi- 
cellay  Neritina  (Freshwater  Nerits),  Nertta  (Marine 
Nerits),  Natica,  and  Janthina. 

Cuvier  makes  the  Neritss  {Nertta^  linn.)  immediately 
follow  the  Janthines,  and  includes  under  them  Natica, 
Lam. ;  the  Nerits,  properly  so  called  (Nertta^  Lam. ;  Pelo- 
rontcL,  Oken);  Velatee,  Montf.  (Nertta  perversa^  Gmel.,  a 
large  fossil  species) ;  Neritina^  Lam.  and  Clithon^  Montf. 
(the  crowned  Neritines). 

M.  de  Blainville's  Hemicyclostomata^  equivalent  to 
Nerita^  linn.,  comprise  the  genera  Natica^  Nertta^  and 
NavicellOy  or,  as  he  terms  it,  ^taria. 

Nerita  he  divides  into  the  following  sections : — 
♦  Right  lip  toothed.    (Grenus  Nerita^  Lam.) 

A.  Species  with  a  single  median  tooth  on  the  left  lip. 
(Genus  Peloronta^  Oken.) 

Example,  Nerita  peloronta. 

B.  Species  with  two  teeth. 
Sxamnie,  Nerita  exuvia. 

C  Species  with  three  or  fourth  teeth. 
Example,  Nerita  lineata, 

**  The  right  lip  not  toothed.    (Genus  NeritinOy  Lam.) 
2>.  Species  less  thick,  with  the  right  lip  trenchant,  and 
the  operculum  very  oblic^ue.  (Genus  iVt^riYma,  Lam.) 
Exaniple,  Neritina  fluviatihe. 
K  Species  whose  columellar  lip  is  toothed,  and  which 
are  provided  with  spines. 
Exainple,  Nerita  corona. 

F,  npecies  with  the  columellar  lip  toothed ;  the  two  ex- 
tremities of  the  right  lip  prolonged  much  beyond  the 
aperture,  and  forming,  with  the  callosity  which 
covera  the  columellar  lip,  a  sort  of  auricles  produced 
by  the  tentacular  lobe  of  the  animal. 

Example,  Nerita.auriculata, 

G.  Calyptroid  species,  with  the  upper  summit  vertical 
and  spired ;  the  last  whorl  forming  the  whole  base  of 
the  shell,  and  occupied  below  by  a  large  callosity, 
which  sometimes  covers  the  whole  spire,  (Genus 
Felates,  Montf.) 

Example,  Nerita  perversa, 
H.  Patelloid  species,  which  are  elongated,  non-sym- 
metrical,   with   a   dorsal  summit,  and  not  spired. 
(Genus  Pileolus,  Sow.) 

Example,  Nerita  altavillensis, 

M.  de  Blainville  observes  that  this  genus  is  formed  of 
marine  and  fiuviatile  species,  which  led  Lamarck  to  sub- 
divide it  into  two  genera,  according  to  the  thickness  of  the 
shell,  which  is  greatest  in  the  first,  and  the  denticles  on 
the  right  lip,  which  are  entirely  null  in  the  second.  M.  de 
Blainville's  observations  lead  him  to  the  conclusion  that  the 
species  are  still  more  easilv  distinguished  by  the  sculpture 
(guillochis)  of  the  external  surface  of  the  operculum  than 
by  any  other  character.  He  remarks  that  Lamarck  enu- 
merates seventeen  species  of  Marine  Nerits,  which  are  all 
from  the  equatorial  and  southern  seas,  and  twenty-one 
River  Nerits,  or  NeriiincBy  two  of  which  onlv  are  European 
and  the  others  belonging  to  America  and  Asia.     ^ 

M.  de  Blainville  states  that  only  two  fossil  Nerits  are 


known  and  two  Pileoli,  But  immediately  afterwards  he 
says  that  Defrance  reckons  five  species  of  fossil  Nerits,  two 
of  which  are  analogues  (Italy)  according  to  Brocchi ;  and 
five  species  of  NeritiruBy  two  from  the  same  country,  and 
four  Pileoli, 

M.  Rang  adopts  the  arrangement  of  M.  de  Blainville, 
and  condemns  Lamarck  for  generically  separating  the 
marine  and  freshwater  Nerits.  M.  Rang  says  that  there 
are  many  species  of  fossil  Nerits. 

Mr.  Swamson  places  the  family  NaticicUe  between  his 
TurbidiB  and  TrochicUff,  making  it  consist  of  the  following 
subfamilies  and  genera.  His  arrangement  is,  he  says, 
founded  on  the  shells  only,  from  ignorance  of  the  animals 
of  the  major  part : — 

Subfam.  1.    Naticinae.    Sea-Snails, 

Genera:  Natica,  Lam.  (with  the  subgenera  Naticella^ 
Globularia^  Mamillaria^  Sigaretus^  Naticaria,  Lacuna^ 
Leucotis), 

Subfam.?  Neritinae.    Nerits. 

Genera:  Nerita,  Linn,  (^vith  the  subgenus  Neritopsis, 
Gray);  Neritina,  Lam.  (with  the  subgenera  Clithon^ 
Velotes  (Velates),  Pileolus,  and  Navicella).   {Malacology,) 

Mr.  J.  E.  Gray  makes  the  Neriti(Ue  the  sixth  family  of 
lus  Podophthalma,  and  places  it  between  the  FissurellidcB 
and  the  Ampullariadce,  Mr.  Gray's  NeritidUs  comprise 
the  following  genera : — Nerita,  Pileolus,  Culana,  Neritina^ 
Clithon,  Dostta,  Velates,  and  Navicella, 

Adanson  appears  to  have  been  the  first  to  make  known 
the  animal  of  a  Nerita,  and  Cuvier  afterwards,  in  his 
*  Anatomic  Compar^e,'  gave  an  outline  of  it :  M.  de 
Blainville  has  added  some  fmlher  details  in  the  zoology  o 
the  Uranie,  from  individuals  brought  home  by  MM.  Quoy 
and  Gaimard,  who,  in  the  zoology  of  the  Astrolabe,  thus 
follow  out  those  details. 

The  Nerits  are  marine  or  freshwater  animals,  a  modifi* 
cation  of  habit  which  MM.  Quoy  and  Gaimard  think  suffi- 
cient for  establishing  a  simple  division  between  these  mol* 
lusks,  which  Lamarck  erroneously  in  their  opinion  sepa- 
rated into  two  genera — Nerita  and  Neritina;  for  their 
organization  is  entirely  similar.  Thus  the  Neritee,  with  a 
comparatively  thick  shell,  which  is  very  rarely  ftimished 
with  an  epidermie,  are  always  found  in  the  sea ;  and  the 
Neritin€e  of  Lamarck,  whose  shell  is  more  delicate  and 
almost  constantly  covered  with  an  epidermis,  are  always 
inhabitants  of  fresh-water :  a  single  instance  of  one  of  these 
NeritincB  having  wandered  into  the  sea,  they  may,  they 
say,  perhaps  have  had  to  cite.  The  Nerits  have  a  parti- 
cular and  distinctive  appearance  :  they  pass  a  part  of 
their  life  out  of  the  water  without  ever  removing  to  a  dis- 
tance from  it.  Those  which  haunt  streams  or  marshes  mav 
adhere  to  the  leaves  of  trees,  but  without  going  on  land. 
Those  which  are  found  on  land  are  carried  there  oy  Paguri 
or  by  some  accident.  Marine  Nerits  are  also  seen  at  the 
mouth  of  rivers ;  and  MM.  Quoy  and  Gaimard  remark 
that  these  are  transitions  which  nearly  all  the  moUusks 
undergo  without  sufi^ering  much. 

MM.  Quoy  and  Gaimard  state  that  they  were  sometimes 
astonished  to  see  these  animals  bear,  upon  the  black  rocks, 
all  liie  action  of  an  equatorial  sun  without  appearing  to  be 
affected  by  it.  They  owe  this  faculty  to  providing,  when 
they  adhere,  some  drops  of  water  which  sufficiently  refresh 
their  branchiae.  This  store,  or  what  is  left  of  it,  they  dis- 
charge when  they  are  lifted  from  the  rock. 

The  Nerits  are  very  widely  spread  in  warm  climates. 
They  are  gregarious,  and  many  species  are  found  grouped 
on  the  same  rock.  Some  love  sheltered  nooks,  others  are 
exposed  to  the  fury  of  the  waves ;  and,  among  those  which 
haunt  fresh-waters,  some  live  in  the  deeps  in  the  midst  of 
the  strongest  currents ;  others,  on  the  contraiy,  keep  them- 
selves in  the  slime  of  marshes.  In  their  sufficiently  agile 
movements  their  lips  are  constantly  observed  in  motion. 

The  animal  has  a  large  head,  a  little  notched  in  front, 
with  two  rounded  lobes  on  the  sides.  The  aperture  of  the 
mouth,  which  is  subjacent  to  this  sort  of  hood,  is  wide  and 
plicated.  The  tentacles  are  always  very  long,  pointed, 
and  soft,  carrying  the  eyes  at  their  base  upon  a  pedicle, 
llie  foot  is  oval,  narrowed,  a  little  pointed  behind,  wide  in 
front,  with  a  marginal  furrow,  and  sometimes  a  depression, 
which  gives  it  the  appearance  of  being  slightly  lobated. 

The  edges  of  the  mantle  are  fringed,  so  as  to  correspond 
with  the  internal  fiirrows  of  the  shell.  There  is  no  siphon. 
The  pulmonary  cavity  is  proportionally  very  large;  a 
single,  long,  triangular,  and  pointed  gill  trayenies  it  from 
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left  to  right.  It  is  free  at  its  extremity.  Its  lamellsB 
appeared  double  to  MM.  Quoy  and  Gaimard.  The  heart 
is  simple,  placed  backwards  and  to  the  left ;  its  ventricle 
embraces  the  end  of  the  intestinal  loop,  which  has  the 
appearance  of  traversing  it. 

■  To  the  right  of  this  cavity,  and  in  the  female,  is  a  group 
of  organs  worthy  of  attention.  There  are  seen,  first,  the 
extremity  of  the  rectum,  and  then  a  very  elongated  oyri- 
form  botly,  surrounded  partially  by  a  sort  of  gland  wnich 
is  striated  transversely,  and  which  opens  below.  This 
organ  is  hollow,  and  contains  within  its  cavity,  coadapted 
to  each  other,  many  bodies  in  an  elongated  mass,  termi- 
nating in  filaments.  They  are  of  a  resisting  substance, 
fibrous  as  it  were,  and  appear  granulated  under  a  magni- 
fyins;  lens.  The  particular  use  of  this  little  apparatus 
MM.  Quoy  and  Gaimard  cannot  divine,  but  they  think  it 
doubtless  fulfils  some  functions  relative  to  generation, 
for  it  is  only  found  in  females.  More  externally  is  the 
uterus,  composed  of  a  pyriform  pouch,  and  of  a  renflement 
which  is  coadapted  to  ii,  which  contained  a  great  quan- 
tity of  round,  wliite,  and  cretaceous  eggs.  The  large, 
long,  and  tortuous  oviduct  causes  this  organ  to  communi- 
cate with  the  ovary,  which  is  placed  at  the  right  border  of 
the  liver. 

In  the  male  the  testicle  occupies  the  same  place.  The 
deferent  candl  is  knotted  upon  it ;  it  is  a  thread,  which  in 
water  may  be  unravelled  to  the  length  of  two  feet.  It 
becomes  stouter  at  its  termination,  which  MM.  Quoy  and 
Gaimard  traced  to  the  exciting  organ,  which  last  is  short, 
and  placed  at  the  base  of  the  right  tentacle. 

The  mouUi,  of  which  something  has  been  already  said, 
is  an  oval  mass,  sustained  by  two  small  articulated  car- 
tilages, and  covered  with  muscles.  Above  is  inserted  a 
rather  long  riband  with  five  rows  of  hooks.  The  oeso- 
phagus is  dender,  as  well  as  the  stomach,  which  is  hardly 
distinguishable  from  the  rest  of  the  intestinal  canal.  Iliu 
last,  after  having  passed  into  the  liver,  returns  to  tiie 
buccal  enlargement,  thus  describing  a  great  circle,  and 
touches  the  heart,  which  is  applied  upon  it  at  the  base  of 
the  gill,  and  terminates  by  the  rectum.  Two  great 
silivary  glands,  which  are  flat  and  granulated,  and  shortly 
pediculated,  repose  upon  the  oesophagus  without  adhering 
to  it.  Their  duct  passes  under  the  brain.  The  liver  ap- 
pears to  be  formed  of  a  single  mass  describing  an  elbow* 
fike  figure  (coude),  from  left  to  right,  and  \o^pxig  in  a 
cavity  of  the  shell,  the  commencement  of  the  spire,  which 
returns  forward  and  is  placed  under  the  dentilations  of  the 
aperture  of  the  shell. 

The  cerebral  ganglion  forms  a  triangular  loop  in  which 
the  oesophagus  passes.  Tlie  branches  unite  below  in  two 
small  ganglions,  which  touch  each  other.     From  it  are 

fiven  off  nervous  filaments  for  the  different  parts  of  the 
ody.    (Astrolabe), 

Example. — Nerita  polita. 

Description, — Shell  thick,  smooth,  somewhat  shining, 
longitudinally  striated  very  finely,  varying  in  colour ;  the 
spire  very  retuse,  the  lip  toothed,  smooth  above.    (Lain.) 

This  species,  according  to  MM.  Quoy  and  Gaimard,  is 
the  most  plentifully  diffused  of  any  of  the  genus,  and  is 
found  in  nearly  all  the  seas  of  warm  climates.  It  is  heavy, 
polished,  marbled,  and  often  coloured  with  three  red  trans- 
verse bands. 

Tlie  animal  is  of  a  uniform  yellowish  white,  with  the 
exception  of  the  tentacles,  which  are  of  a  smoky-brown 
colour. 


Nerita  poliU,  with  ita  animal.    (Attrohbe,) 

Nerita  Ascensionis,  Shell  solid,  transversely  furrowedly 
ribbed,  greenish-grey,  spotted  with  white  and  brown; 
spire  prominent,  the  apex  yellow :  aperture  white ;  the 
lip  toothed,  rugous  above;  marked  above  with  a  yellow 
spot.    (Lam.^ 


This  shell  is  deep^  striated,  rugous,  yellowish^irrey,  with 
circumscribed  brown  spots  upon  the  parts  in  reUef ;  aper- 
ture smooth,  yeUowiah-white ;  peristome  dotted  with  white 
and  brown. 

The  animal  has  the  foot  yellow  below,  striated  and 
dotted  with  deep  brown  on  the  sides,  so  as  to  appear 
nearly  black  on  a  yellowish  ground.  The  head,  whicn  ha> 
a  very  expanded  hood,  is  striated  in  the  same  manner. 
The  neck  is  violet.  The  tentacles  are  long,  pointed,  lively- 
brown,  striated  longitudinally  with  black.  The  e\e\ 
placed  at  their  base,  are  at  the  extremity  of  a  triangular 
palette  of  yellowish-white,  having  a  blaak  stripe  at  the 
external  border.  The  mantle  has  its  contour  dotted  witL 
brown.  The  operculum  is  red-brown,  very  mneh  gnuiii:- 
lated,  angular  at  the  posterior  border,  and  provided  with  a 
ven^  projecting  heel  or  procese. 

£ooa/t^y,-^The  Island  of  Ascension.    (Astrohbe.^ 


Nerita  AweiMionis. 
a,  shell  with  animal ;  h,  operculum. 

N^ita  (Neritina)  pulligera. 

Description, — Shell  ovate,  shghtly  striated,  blackish- 
brown  ;  the  outer  lip  dilated,  thin,  white  within,  thi 
margin  acute,  the  inner  border  yellowish;  the  inner  lip 
toothed.    (Lam.) 

This  fine  species  is  uniform  chestnut,  with  the  striae  of 
growth  strongly  marked;  these  converge  on  the  spire, 
which  is  covered  by  the  right  lip. 

The  animal  has  long  delicate  tentacles,  which  are  yel- 
lowish soiled  with  brown.  The  head  and  sides  of  the  foot 
are  yellow,  spotted  with  brown  and  black.  The  under 
part  of  the  foot  is  reddish. 

The  operculum  is  large,  of  an  apple-green  colour,  with 
black  transverse  bands  proceeding  to  converge  towards 
the  spure  :  its  contour  has  a  reddishline.    (Astrolabe.^ 

The  drawing  fix)m  which  MM.  Quoy  and  Gaimard  have 
figured  this  species  was  made  at  Umata  in  the  island  or 
Cmam.  Tliey  state  that  there  are  also  Nertias  pulligeriP  a* 
Vanikoro.     They  found  on  the  trees  dead  shells  whos 


Nerita  (Neritina)  pulligera. 
a,  shell  and  animal ;  6,  operculum. 

Spire  was  always  corroded,  and  they  inquire  whether  they 
had  been  brought  there,  or  whether  the  anunal  had  died 
after  having  ascended  the  trees.  They  state  as  a  remark- 
able fact,  tnat  in  a  great  number  of  individuals  of  thu* 
species  they  found  in  the  liver  a  small  knot  of  worms 
some  of  which  were  not  less  than  seventeen  lines  in  length. 
They  were  pointed  at  both  ends,  hke  Lumbrici,  or  Round 
worms. 

The  number  of  species  of  Nerita  recorded  by  M.  De§- 
hayes  in  his  tables  is  18  living  and  16  fossil  (tertian*.. 
The  genus  is  noted  in  the  list  of  Red  Sea  fossil  shells  above 
alluded  to.  It  occurs  also  below  the  chalk.  Dr.  Rtton, 
in  his  Stratigraphical  Table,  notices  two  species  with  a  ? 
from  the  Portland  stone,  and  Mr.  Murchison  records  one, 
positively,  ftom  the  Silurian  rocks  (Wenlock  limestone 
and  Wenlock  shale). 

The  number  of  species  of  Neritina  noticed  by  M. 
Deshayes  is  66  living  and  17  fossil  (tertiary) ;  of  these  N, 
flwiatilis  is  recorded  as  both  living  and  fossil  (tertian^ 
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Mr.  Broderip  has  described  four  living  species,  and  Mr. 
Sowerby  the  same  number,  brought  to  this  country  hy  Mr. 
H.  Cuming,  which  can  hardly  have  been  included  m  the 
numbers  stated  by  M.  Deshayes.  Neritina  is  found  below 
the  chalk  :  example,  Neritina  Fittonii  (Hastings  sand). 
Navicella. 

With  the  exception  of  the  disposition  of  its  operculum 
and  of  the  muscles  of  attachment  to  the  shell,  the  animal 
may  be  said  to  be  nearly  similar  to  that  of  Nerita.  Its 
head  is  large,  convex,  notched,  a  little  auriculated  an- 
toriorly,  caiTying  two  long  and  very  pointed  tentacles, 
having  the  eyes  at  their  base,  on  a  rather  elongated  pedicle. 
The  foot  is  regularly  oval,  and  does  not  overborder  the 
shell :  at  its  union  with  the  mantle,  near  its  root,  it  presents 
a  remarkable  bourrelet^  which  is  due  to  the  internal  dis- 
position of  the  operculum.  It  is  pale-yellow  below,  deeper 
upon  the  sides,  with  spots  of  deep-brown,  as  is  the  case 
v/ith  the  head  and  the  ocular  peduncles;  only  the  tentacles 
have  a  smoked  colour,  with  black  and  very  delicate  longi- 
tudinal striae.    Mantle  light  yellow. 

The  semi-septum  which  completes  the  posterior  part  of 
the  shell  seems,  in  the  living  subject,  rather  formed  by  a 
^n^rous  substance  of  a  nacreous-yellow,  than  a  calcareous 
tloposit. 

AtTer  having  raised  the  shell,  the  first  remarkable  object 
is  the  disposition,  a  little  in  the  foi-m  of  the  letter  S,  of 
the  muscles  of  attachment  on  each  side;  their  whiteness 
is  striking,  contrasted  aJthey  are  with  the  sombre  colour 
of  the  mantle,  which  forms  the  pulmonary  cavity.  This 
last  is  very  ample,  and  contains  a  single  triangular  gill, 
vi'hich  is  slightly  prismatic,  free  at  its  extremity,  retamed 
at  its  base  by  two  lateral  membranes,  and  placed  less 
ohliquelv  than  that  of  the  Nerits.  The  heart  envelopes  the 
rectum  by  its  ventricle. 

Four  cartilaginous  pieces  compose  the  ovoid  buccal  mass, 
which  the  retractor  and  protractor  muscles  set  in  motion. 
The  lingual  riband  is  long  and  fbmished  with  seven  rows 
of  hooks.  The  oesophagus  has,  at  its  origin,  two  long 
salivary  glands.  The  stomach  is  hardly  distuict  from  the 
digestive  tube,  which  describes  a  great  loop,  as  in  the 
Nerits.  In  the  male,  the  deferent  canal  describes  endless 
circumvolutions,  which  one  may  easily  unroll.  This  very 
delicate  body  is  of  another  length  than  it  is  in  the  Nerits — 
many  feet,  as  MM.  Quoy  and  Gaimard  believe.  The  ex- 
citing ore^an,  placed  at  the  base  and  in  front  of  the  right 
tentacle,  fs  short,  large,  slightly  curved,  and  furnished  with 
a  small  hook.  It  is  always  projecting.  The  orange-coloured 
testicle  is  coadapted  to  the  liver,  and  occupies  the  extre- 
mity of  the  spire.  The  liver  is  covered  witn  white  vascu- 
lar ramifications. 

In  the  female,  the  uterus  opens  on  the  same  line  as  the 
anus  and  at  its  internal  part.  MM.  Quoy  and  Gaimard 
did  not  remark  the  singidar  apparatus  described  in  the 
Nerits.  A  IVirrow  only  leads  ftom  the  uterus  to  the  extre- 
mity of  the  foot.  They  say  that  they  have  found  it  in 
many  female  mollusks,  and  it  should  serve,  they  think,  for 
conclucting  the  eggs  to  their  exit.  The  whole  of  the  vis- 
ceral mass  is  only  separated  from  the  operculum  by  an  ex- 
cessively delicate  skin.  MM.  Quoy  and  Gaimard  then  quote 
the  following  observations  of  M.  de  Blainville  :~ 

The  form  and  especially  the  position  of  the  operculum 
of  Navicella  are  so  anormal,  that  it  may  be  said  that  it  is 
not  a  true  operculum,  and  that  it  is  situated  in  the  foot. 
But  it  is  an  evident  operculum,  and  its  place  is,  as  in  all 
the  cephalous  mollusks  which  are  provided  with  tJiat  organ, 


NavicoUa  eiliptict* 
0,  Animal  in  tlic  shell  soon  from  below  ;  h,  opereoliun. 
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above  the  foot :  its  form  is  subquadrilateral ;  it  is  adherent 
throughout  its  lower  surface,  fr^  on  its  upper  surface,  and 
terminated  behind  by  a  cartilaginous  part,  by  means  of 
which  it  increases.  It  is  carrieti,  as  in  the  Ndtiap,  by  a 
very  small  appendage  of  the  foot,  which  overborders  it  a 
little  behind.  But  that  which  renders  it  so  anormal  is,  that 
the  foot,  which  is  really  subtrachelian,  that  is,  only  attached 
below  the  body,  is  united,  nearly  throughout  tne  rest  of 
its  length,  to  the  visceral  mass  by  the  continuation  of  the 
skin  which  envelops  it ;  whence  it  results  that  the  oper- 
culum seems  to  be  contained  in  a  sort  of  pouch  situated 
between  the  foot  and  the  viscera,  and  whose  aperture,  in 
the  form  of  a  transversal  slit,  is  at  the  posterior  extremity 
of  the  body.  This  disposition  of  the  operculum  of  the  Na- 
vicella,  saysM.  de  Blainville,  prevents  it  from  really  serving 
the  ordinary  purpose  of  one. 

Example,  fiavtce/la  elliptica. 

Description.  —  Shell  ovate  elliptical;  subepidermis 
greenish-brown,  smooth,  shining,  squamously  spotted  with 
white  and  cerulean;  the  apex  recurved,  subpromlnulate 
beyond  the  margin.    (Lam.) 

The  number  of  species  of  Navicella  recorded  by  M. 
Deshayes  in  his  tables  is  two  living :  no  fossil  species  are 
mentioned.  M.  de  Blainville  gives  three  as  the  number 
of  recent  species  (fluviatile),  and  these  fVom  the  Indian 
Archipelago. 

Natica. 

MM.  Quoy  and  Gaimard  remark,  that  the  Naticce  ai'e 
animals  to  which  their  foot  ^ives  a  remarkable  aspect.  It 
is  a  long  oval  lamella,  ordinarily  squared  in  front,  oval 
behind,  and  doubled.  Anteriorly,  where  it  is  widest,  it  is 
a  thick  escutcheon,  a  little  auriculated,  which  ascends 
on  the  front  of  the  shell,  which  it  covers,  at  the  same 
time  that  it  hides  all  the  head  of  the  animal,  of  which 
ordinarily  nothing  but  the  tentacles  appear.  A  groove  on 
each  side  indicates  the  two  parts  of  the  foot. 

The  posterior  escutcheon,  which  is  less  considerable,  sup- 
ports the  operculum,  which  it  overborders  in  order  to  cover 
the  left  lip  and  the  extremity  of  the  shell.  Tliere  are  in- 
dividuals m  which  it  has  the  same  size  as  the  foot,  from 
which  it  is  distinguished  by  a  circular  groove.  Thus, 
observe  these  zoologists,  throughout  their  development 
the  Natica*  resemble  a  mass  of  flesh,  on  the  summit  of 
which  one  perceives  a  part  of  the  shell.  The  operculum, 
although  very  large,  is  not  apparent ;  placed  transversely, 
it  is  hidden  by  the  extremity  of  the  shell,  which  contains 
the  mass  of  viscera.  A  very  small  muscle  binds  all  this 
development  of  flesh  to  a  rather  slight  columella.  The 
rest  of  the  animal,  which  is  but  slightly  spiral,  offers  nothing 
remarkable. 

The  head  is  large  ;  the  tentacles  very  distant,  flattened, 
long,  and  pointed :  MM.  Quoy  and  Gaimard  did  not  detect 
any  eyes.  The  final  cause  is  here,  they  observe,  percep- 
tible :  what  purpose  could  they  have  served  when  always 
hidden  by  the  anterior  scutcheon,  which  meets  the  border 
of  the  mantle,  which  is  without  a  siphon?  The  respiratory 
cavity  is  small.  It  carries  on  the  left  two  unequal  gills  as 
ordinarily.  The  greatest  has  large  triangular  lameljae  free 
in  a  portion  of  their  extent.  The  heart  is  ovoid,  with  a 
single  auricle  and  a  single  ventiicle.  The  rectum  and  the 
uterus  are  placed  on  the  right  side  of  the  cavity.  In  the 
male  the  exciting  organ  is  very  large,  triangular,  channelled 
on  its  right  border,  and  placed  very  near  the  right  tentacle. 
The  aperture  of  the  mouth  is  deeply  hidden  behind  the 
hood  which  forms  the  head.  A  small  \^Ty  short  proboscis, 
two  homy-plates  surmounted  by  a  very  small  lingual 
riband,  wnich  is  hooked,  form  a  small  oval  button,  behind 
which  open  the  two  ducts  of  the  two  small  salivary  glands. 
All  these  parts  have  a  retractor  musele.  The  oesophaj^ 
is  long,  slender,  preceding  a  globular  stomach,  occupyinf^ 
alone  the  whole  abdominal  space  :  the  intestine,  which  is 
delicate,  passes  upon  the  liver  and  tenpinates  by  Uie  rec- 
tum without  circumvolutions. 

The  liver  and  the  testicle  are  grouped  together.  The 
deferent  canal  of  this  last  is  not  long.  In  the  fen^e  th^ 
ovary  touches  the  uterus,  which  is  very  voluminous. 

MM.  Quoy  and  Gaimard  remark,  that  one  would  hardly 
believe,  on  looking  at  the  small  capacity  of  the  shell  and 
the  extent  of  the  locomotive  parts,  that  they  could  all 
re-enter  into  the  shell  and  be  made  \o  disappear  oom- 
pletely.  This  however  is  done,  slowly  it  is  true,  and  then 
the  operculum  entirely  closed  the  aperture.  But  this  seemi 
to  cost  the  animal  some  effort,  for  they  remarked  that  it 
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rarely  developed  itself  twice.  The  operculum  is  oval, 
paucispiral,  and  represents  the  arc  of  a  circle.  II  is  mem- 
branous or  calcareous  :  the  latter  appeared  nearly  always  to 
belong  to  those  Naticce  whose  umbilical  fissure  is  to  the 
right  of  a  callous  columella ;  for  those  which  have  this 
fissure  to  the  left  of  that  callosity  have  most  fi-equently  a 
homy  operculum.  MM.  Quoy  and  Gaimard  know  of  one 
exception  only  to  this  rule. 

The  Naticce  are  vivacious ;  and  MM.  Quoy  and  Gai- 
mard observe  that  the  examination  of  their  viscera  indi- 
cates that  their  nourishment  must  consist  of  substances 
already  attenuated.  All  seas,  they  remark,  furmsh  Na- 
iicce,  which  are  however  most  widely  distributed  in  yrarm 
climates.  Nevertheless,  they  add,  from  the  fragments 
found  on  the  beaches.  New  Holland  must  possess  as  great 
a  number  as  many  countries  nearer  the  equator.  Some 
species,  they  state,  have  an  epidermis,  and,  perhaps,  all. 
(Astrolabe.) 
Example. — Natica  melanostoma. 

Description. — Shell  oval,  ventricose,  convex-depressed, 
thin,  white,  zoned  with  yellow  ;   spire  somewhat  promi- 
nent ;  lip  blacldsh^rown,  umbilicus  semi-closed.    (Lam.) 
'  Length  15  lines,  breadth  11^  lines. 

(^rculum  membranous ;   paucispiral  on  the  left  bor- 
der ;  the  rest  of  its  lamellae  obliauely  transverse.    Colour 
deep  chestnut  brown,  lighter  on  the  edge. 
Locality, — Tonga,  the  Moluccas,  and  many  other  places. 


Natica  xcelanottoma. 

a,  ihell  with  animal  Men  from  above :  6,  animal  out  of  the  shell ; 
e,  operculum. 

Found  by  MM.  Quoy  and  Gaimard  some  fathoms  deep 
Species  of  the  ffenus  have  been  captured  creeping  on  the 
shore  like  the  Nerits  on  rocks  and  sea-weed,  and  from  the 
surface  to  the  depth  of  forty  fathoms  on  mud  end  sandy 
mud,  in  sestuaries  and  in  tidal  rivers. 

Mr.  J.  E.  Gray  makes  the  NaticicUe  the  first  family  of 
his  second  section,  Eriophthalma  (Edriopthalma  ?),  of  his 
second  order,  Phytophaga.  Under  the  NaticicUe  he  com- 
prises the  following  genera: — Natica,  Neverita,  Nacca, 
Cepatia,  Polinices,  Mammilla,  Cemina,  Globulus,  Nati- 
cina,  Cryptostoma,  Stylina  f  Radula  f  and  Neritopsis. 

TTie  number  of  species  of  Natica  recorded  by  Al.  Des- 
hayes  in  his  Tables  is  56  living  and  41  fossil  (tertiary)  :  of 
these  Naticce  millepunctata,  Guillemeni,  canrena,  Kalen- 
ciennesii,  Dilwynnii,  glaucina,  motiilifera,  mamilla,  and 
zebra  are  noted  as  recent  and  fossil  (tertiary).  In  addi- 
tion to  these,  Naticce  melanostoma,  mamiliaris,  Grceca, 
and  alba  occur  in  the  list  of  Red  Sea  fossils  above  alluded 
to,  collected  by  Mr.  James  Burton,  communicated  to  Mr. 
Lyell  by  Mr.  Greenough,  and  named  by  Mr.  J.  E.  Gray 
and  Mr.  Fremble)r. 

Natica  occurs  in  the  tertiary  of  Alabama.  Mr.  Lea 
describes  eight  species  from  the  Claiborne  beds,  and 
remarks  that  the  genus  is  widely  spread  through  the 
various  strata  from  the  inferior  oolite  to  the  crag  in  Great 
Britain,  where  nearly  twenty  species  have  been  observed. 
Twelve  of  these  have  been  found  in  and  about  London. 
Those  mentioned  by  M.Deshayes  appear  to  be  well  dis- 
tributed  through  the  Pliocene,   Miocene,  and   Eocene 


periods  of  Lyell.  In  America  casts  have  also  been  found 
m  the  cretaceous  group  of  New  Jersey  by  Dr.  Morton,  and 
four  species  have  been  described  from' the  tertiary  of  Mary- 
land by  Messrs.  Say  and  Conrad.  {Contributions  to 
Geology.) 

Dr.  Fitton  records  five  species  from  the  strata  below  the 
chalk— upper  green-sand,  gault,  lower  green-sand,  and 
Blackdown ;  and  Mr.  Murchison  two  from  the  Silurian  rocks 
— old  red  sandstone  (middle  and  lower  beds  only),  upper 
Ludlow  rock,  Aymestry  limestone,  and  lower  LudJow 
rock. 

TURBINO'LIA.    [Madrkphylli^a.] 

TURBINOLOPSIS.    [Madrephylllka.] 

TURBO.      [TURBINlDiK.] 
TURBOT.      [PLKURONKCTID.E.] 

TURDIDiE.     [MERULiDiB ;  Thrushes.] 

TURDUS.     [MERULiDiE;  Thrushes.] 

TURENNE,  HENRI,  VICOMTE  DE,  second  son  of 
Henri  due  de  Bouillon  and  of  Elizabeth  of  Nassau,  was 
bom  on  the  11th  of  September,  1611.  His  constituti'^n 
showed  symptoms  of  >Veakness  till  he  attained  his  twelltii 
year,  nis  imagination  however  had  been  inflamed  by  the 
perusal  of  the  lives  of  celebrated  warriors,  and  perhaps  by 
the  conversation  at  his  father's  court,  before  he  was  ten 
years  of  a^e ;  and  it  is  possible  that  the  opposition  at  first 
offered  to  his  embracing  arms  as  a  profession  on  account 
of  his  indifierent  health  may  luure  confirmed  his  wish  to 
become  a  soldier.  The  due  de  Bouillon  was  one  of  the 
ablest  soldiers  bred  in  the  school  of  Henri  IV. ;  his  high 
rank,  bve  of  letters,  attachment  to  the  Calvinistic  faith,  and 
abilities  as  a  statesman,  raised  him  to  be  the  leader  of  the 
Huguenot  party  after  the  death  of  that  prince ;  and  his 
position  as  sovereign  of  the  small  state  of  Sedan  opened  a 
range  to  his  ambitious  views,  and  lent  to  his  character  a 
tone  of  independence  which  he  could  not  have  acquired  as 
a  mere  peer  of  France.  The  spirit  instilled  into  the  young 
mind  of  Turenne  in  a  court  which  took  its  character  fix>m 
such  a  prince  was,  even  from  the  first,  more  the  ambition 
of  the  statesman  and  scientific  commander  than  the  ima- 
ginative chivalry  which  inspires  most  boys.  He  learned 
slowly  and  with  difficulty ;  he  rebelled  against  punishment 
and  constraint ;  but  when  his  ambition  was  appealed  to,  he 
made  dogged  perseverance  a  substitute  for  quick  appre- 
hension. Ilis  moral  character  was  developed  under  the 
control  of  Tilenus,  a  moderate  Calvinist,  by  whom  he  was 
confirmed  in  a  natural  benevolence  and  sincerity  of  dispo- 
sition, and  accustomed  to  subject  his  naturally  strong  and 
ex9itable  passions  to  the  dictates  of  reason  by  his  still 
more  powerful  will.  He  evinced  a  taste  for  athletic  ex- 
ercises, which  contributed  materially  to  strengthen  his 
naturally  weak  constitution. 

The  due  de  Bouillon  died  in  1623 ;  but  the  system  of 
education  he  had  adopted  for  the  young  Turenne  was  per- 
severed in  hy  his  widow.  Jealousy  of  the  designs  supposed 
to  be  entertained  by  Cardinal  Richelieu  to  the  prejudice  of 
the  Huguenots  induced  this  lady  to  send  Turenne,  in  I61S, 
to  Holland,  to  the  charge  of  his  uncle  Prince  Maurice. 
This  statesman  and  warrior  soon  detected  a  large  fund  of 
good  sense  beneath  the  nowise  showy  exterior  of  his 
nephew,  and  exerted  himself  to  cultivate  the  lad's  natural 
talents.  He  made  him  commence  his  apprenticeship  to 
the  art  of  war  by  carrying  a  musket  as  a  volunteer,  and 
rendering  himself  practically  familiar  with  the  duties  of 
the  private  soldier  and  subaltern  officer. ,  Three  months 
after  the  arrival  of  Turenne  in  Holland,  Prince  Maurice 
died ;  but  his  brother  Henry  Frederic,  who  succeeded  to 
his  high  office,  was  equally  attentive  to  their  young  relative. 
In  1626  Turenne  obtained  a  company  of  infantry,  and  con- 
tinued to  serve  under  his  uncle  till  1630.  He  distin^ished 
himself  by  anxiety  to  learn  the  whole  theory  as  well  as  the 
practice  of  war.  His  company  was  the  best  disciplined  and 
accoutred  in  the  army ;  his  own  routine  duties  were  per- 
formed with  unfailing  regularity ;  and  his  leisure  time  was 
spent  in  taking  part  in  every  enterprise  where  experience 
was  to  be  acquired.  He  was  naturally  of  a  fearless  dispo- 
sition :  in  his  anxiety  to  learn  he  appeared  to  forget  the 
very  existence  of  danger.  Eagerness  to  do  his  work  tho- 
roughly was  apt,  when  an  attack  was  ordered,  to  carry  him 
beyond  the  bounds  of  prudence.  Under  Prince  Frederic 
Henry,  and  opposed  to  Spinola,  he  acquired  in  the  course 
of  six  years  an  intimate  and  extensive  knowledge  of  the 
kind  of  war  at  that  time  carried  on  in  Holland— a  succes- 


sion of  sieges. 
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In  1630  Richelieu  contemplated  placing  a  French  g&r- 
rison  in  the  town  of  Sedan,  and  the  only  means  by  winch 
the  dowager  duchess  of  Bouillon  could  avert  so  dangerous 
a  step  for  the  independent  sovereignty  of  tlie  young  duke, 
yet  a  minor,  was  by  sending  a  hostage  to  the  French  court. 
For  this  purpose  her  youneer  son  was  sent  to  Paris. 
Turenne,  whose  reputation  nad  preceded  him,  was  re- 
ceived with  open  arms  at  court,  and  though  only  nineteen, 
appointed  to  the  command  of  a  regiment  of  infantry.  His 
history  for  the  next  four  years  is  a  blank.  The  first  oppor- 
tunity he  had  of  distinguishing  himself  after  entering  the 
service  of  France  was  at  the  siege  of  La  Motte  in  1634 : 
his  conduct  on  that  occasion  procured  for  him,  in  his 
twenty-thii-d  year,  the  appointment  of  mar6chal-du-camp, 
then  the  next  in  rank  to  mat  of  mar6chal  de  France. 

In  1635  the  Cardinal  de  Richelieu  sent  four  armies  into 
the  field  to  attack  the  Spaniards  simultaneously  on  as 
many  different  points.  One  under  Chfitillon  and  de  Brdz6 
marched  into  the  Low  Countries ;  the  Marechal  de  Cr6^ui 
Jed  another  into  the  Milanese  ;  the  Due  de  Rohan  a  thutl 
into  the  Valteline ;  the  Cardinal  de  la  Valette  was  placed 
at  the  head  of  the  forces  destined  to  co-operate  with  the 
Swedes  in  Germany,  and  Turenne  was  attached  to  him  as 
niar6chal-du-camp.  La  Valette  joined  the  duke  of  Wei- 
mar at  Bingen  on  the  Rhine  in  August,  and  the  combined 
forces  forced  Mansfeld  to  raise  the  siege  of  Mayence.  The 
Imperial  general  Gralas  contrived,  by  a  movement  from 
Worms,  to  cut  off  their  communication  with  France,  and 
the  allied  forces,  stationed  in  a  country  exhausted  by  war, 
were  thus  exposed  to  famine.  Turenne  sold  his  plate  to 
procure  provisions  for  the  soldiers  under  his  immediate 
command.  In  the  disastrous  retreat  that  ensued,  while 
discipline  was  almost  entirely  lost  and  the  baggage  thrown 
away  by  the  rest  of  Uie  army,  he  retained  his  troops  in 
their  accustomed  order,  abandoned  only  so  much  of  the 
haggage  as  enabled  him  to  procure  waggons  for  those  who 
were  unable  to  march,  and  by  mixing  familiarly  with  the 
soldiers  and  sharing  his  provisions  with  them  kept  up  their 
spirits.  Thfe  duty  of  protecting  the  rear  devolved  mainly 
upon  him,  and  in  the  discharge  of  this  arduous  task  he 
had  occasion  to  show  how  he  had  profited  by  his  educa- 
tion in  Holland,  in  the  art  of  seizing  upon  defensible  posts 
and  maintaining  them  as  long  as  might  be  necessary.  The 
disasters  of  this  campais^  indisposed  La  Valette  to  under- 
take the  command  of  that  projected  for  the  countries  on 
the  Upper  Rhine  in  1636,  and  Richelieu  only  overcame  his 
reluctance  by  consenting  that  Turenne  should  again 
accompany  him.  The  success  which  attended  this  division 
of  the  French  forces,  while  those  on  the  frontiers  of  the 
Netherlands  were  less  fortunate,  induced  Richelieu  in 
1637  to  give  the  command  of  the  army  against  Flanders  to 
La  Valette,  who  again  insisted  upon  having  Turenne  for 
one  of  his  mar6chaux-du-camp.  This  was  a  campaign  of 
sieges,  and  the  conducting  of  them  devolved  almost  exclu- 
sively upon  Turenne.  With  infinite  difficulty  he  took 
Landr^cies ;  obliged  Solre,  with  a  garrison  of  two  thousand 
men,  to  surrender  at  discretion  in  a  few  hours ;  defended 
Maubeuge  successfully  against  the  Cardinal  Infant;  and 
being  intrusted  with  the  pursuit  of  the  retreating  enemy, 
closed  the  campaign  by  driving  the  Spaniards  across  the 
Sambre.  In  1638  Richelieu  sent  two  reinforcements  to 
the  duke  of  Weimar  on  the  Upper  Rhine,  under  Turenne 
and  Gu^briant,  who  were  designated  lieutenants-general, 
the  first  of  that  title  in  France.  After  the  death  of  the 
duke  of  Weimar  in  1639,  Turenne  returned  to  Paris. 
Richelieu  wished  to  many  the  viscount  to  one  of  his  rela- 
tions; but  Turenne,  who  foresaw  difficulties  that  might 
arise  on  the  score  of  religion,  frankly,  but  respectfully  de- 
clined the  alliance.  He  was  soon  after  sent  to  Italy,  second 
in  command  to  theComte  d'Harcourt.  In  1640  the  French 
commander  adopted  the  advice  of  Turenne  in  opjfosition 
to  all  the  rest  of  his  generals,  and  formed  the  siege  of 
Turin.  He  sat  down  before  the  city  on  the  10th  of  May, 
and  it  held  out  till  the  17th  of  September.  The  garrison 
amounted  to  twelve  thousand  men,  and  the  enemy  were 
in  force  in  the  neighbourhood;  but  Turenne  calculated 
upon  the  moral  effects  of  the  surrender  of  the  town.  He 
w^M  employed  to  cover  the  siege  with  a  strong  detachment 
frOTn  the  array,  a  task  which  ne  discharged  successlUlly. 
Still  the  attack  would  have  been  abandoned,  but  for  the 
excellence  of  his  arrangements  for  supplying  the  besieging 
camp  with  provisions.  After  the  surrender  of  Turin, 
D'Harcourt  returned  to  France,  leaving  the  army  under  the 


command  of  Turenne.  The  relations  in  which  his  brother 
the  Due  de  Bouillon  stood  to  the  court  rendered  it  unadvi- 
sable  in  the  eyes  of  the  minister  to  intrust  Turenne  with 
an  army,  and  D'Harcourt  was  ordered  in  1641  to  resume 
the  command.  Dming  the  remainder  of  the  reign  of 
Lotus  XIII.  the  political  conduct  of  the  Due  de  Bouillon 
kept  Turenne  in  the  background.  One  of  the  first  acts 
of  Anne  of  Austria  as  regent  was  to  send  him  letters 
patent  appointing  him  general  of  the  armies  of  the  king 
in  Italy. 

Italy  was  not  however  destined  to  l5e  the  scene  of  his 
exploits  as  a  commander-in-chief.  The  Due  de  Bouillon, 
who  had  reconciled  himself  to  the  new  court,  soon  quar- 
relled with  it,  as  with  the  old,  and  took  refuge  at  Rome. 
Mazarin  thought  it  unsafe  to  leave  the  brother  of  this  dis^ 
affected  prince  in  command  of  an  army  so  near  him,  and 
ordered  Turenne  to  repair  to  Germany  and  re- organise  the 
army  which,  originally  raised  by  the  duke  of  Weimar,  had 
agjain  been  left  without  a  leader  through  the  death  of  Gu6- 
briant  and  capture  of  Rantzau  by  the  Imperialists.  Turenne 
took  the  command  of  this  collection  of  soldiers  of  fortune 
without  a  country,  most  of  them  Germans  by  birth,  in 
December,  1643,  and  retained  it  till  after  the  conclusion  of 
the  peace  of  Westphalia  in  October,  1648.  During  the 
winter  1643-44  he  succeeded,  by  the  most  strenuous  exer- 
tions, and  by  raising  money  on  his  own  credit,  in  re-equip- 
ping his  army  and  restoring  its  discipline.  He  gave  an 
army  to  the  kin^,  instead  of  receiving  the  command  of  one 
from  him.  And  in  the  last  year  preceding  the  peace  of 
Westphalia  it  was  his  judgment  and  decision  that  restored 
this  same  army  to  France,  after  it  was  on  its  march  to  join 
the  enemy  on  the  allegation  that  the  French  government 
had  broke  faith  with  it,  at  a  time  when  he  could  only  pay 
the  mutinous  soldiers  one  month  out  of  a  six  months' 
arrear.  Yet  with  such  an  army,  so  gjeat  was  his  power  of 
conciliating  the  affections  and  keeping  up  the  spirits  of 
the  soldiery,  he  struggled  through  five  campaigns,  against 
leaders  of  no  ordinary  ability,  to  a  complete  tnumph.  In 
conjunction  with  Cond6  he  kept  head  against  the  Impe- 
riahsts,  flushed  with  recent  success  in  1644.  In  1645  he 
prevented  the  bad  effects  of  the  defeat  at  Mariendal,  in- 
curred through  the  misconduct  of  Rosen,  by  his  splendid 
retreat;  and  concluded  the  campaigpi  by  reinstating  the 
elector  of  Treves  in  the  possession  of  his  territories.  In 
1647  he  put  an  end  to  the  mischievous  custom  of  separate 
and  independent  action  on  the  part  of  the  allied  armies  of 
France  and  Sweden,  and  commenced  the  system  of  com- 
bined operations  which  led  in  the  course  of  that  and  the 
succeecung  campaign  to  the  occupation  of  the  Bavarian 
territory  and  tne  emperor's  consent  to  the  treaty  of 
Miinster. 

The  peace  of  Westphalia,  which  released  France  from 
foreign  wars,  was  the  signal  for  the  commencement  of 
civil  broils.  In  the  commencement  of  1649  the  regent 
and  cardinal  left  Paris  with  the  king,  and  the  prince  of 
Cond6  commenced  a  blockade  of  the  city.  The  due  de 
Bouillon  embraced  the  party  of  the  Fronde.  Turenne  was 
at  this  time  stationed  with  his  army  on  the  frontiers  of 
Germany.  Wholly* engrossed  with  his  military  duties,  he 
had  hitherto  taken  no  part  in  politics.  The  Huguenots, 
among  whose  party  he  had  been  bred  and  educated,  were 
opposed  to  the  court.  He  was  not  a  subject  of  France ; 
his  allegiance  to  that  crown  could  be  dissolved  at  any  time 
by  resigning  his  commission.  Thus  situated  he  rejected  the 
overtures  of  Mazarin,  telling  him  that  the  blockade  of  Paris 
during  a  minority  appeared  to  be  an  unwarrantable  stretch 
of  power,  and  he  endeavoured  to  persuade  his  officers  to 
take  part  against  the  Cardinal.  The  court  however  had 
gained  so  many  regiments  that  he  soon  saw  the  attempt 
was  vain,  and  retired  to  Holland  with  some  of  his  personal 
friends.  A  hollow  truce  was  soon  after  arranged  between 
the  contending  factions,  and  Turenne  returned  to  France. 
A  quarrel  between  Cond^  and  Mazarin  led,  after  numerous 
petty  intrigues,  to  the  arrest  of  the  former.  Cond6  had 
not  long  before  reconciled  himself  with  the  due  de  Bouillon 
and  his  brother:  Turenne  was  faithful  to  the  prince  in 
adversity.  He  threw  himself  into  Stenai,  and  prevented 
its  being  taken  by  the  royal  troops.  He  done  rallied  the 
dispirited  friends  of  Cond6,  and,  by  calling  the  Spaniards 
across  the  frontiers,  procured  the  release  of  the  prince,  the 
exile  of  Mazarin,  and  the  conclusion  of  a  peace  with 
Spain. 

Turenne  returned  to  Paris  in  May,  1651.    The  court 
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offered  him  fevours  and  advancement;  the  Prince  of 
Cond6  sought  to  enlist  him  in  his  party.  He  intimated  to 
the  former  that  he  desired  no  preferment ;  to  the  latter, 
that  having  accomplished  his  release  from  prison,  his  duty 
towards  him  was  fully  discharged.  A  less  penetrating  mind 
than  Turenne's  could  have  discovered  tnat  a  Huguenot 
party  existed  only  in  name ;  that  the  Fronde  was  an  incon- 
gruous association  of  unprincipled  intriguers,  each  of  whom 
sought  only  his  personal  aggrandisement ;  that  the  age  of 
petty  independent  sovereignties  such  as  existed  in  his 
house  had  passed ;  and  that  the  only  career  of  honourable 
ambition  open  to  him  must  be  sought  by  becoming  a 
French  subject,  attaching  himself  to  the  only  minister 
capable  of  organising  a  strong  government  in  France. 
With  characteristic  absence  of  display  or  precipitation  he 
declared  for  the  regent  and  Mazarin,  and  accepted  in 
1652  the  command  of  the  royal  army.  It  was  soon  evi- 
dent that  the  same  mind  which  alone  upheld  the  Prince  of 
Condi's  cause  when  he  was  imprisoned,  now  struggled  to 
uphold  the  royal  authority,  against  apparently  as  fearful 
odds.  The  Cardinal  Mazann,  the  object  of  popular  execra- 
tion, was  again  with  the  court,  and  all  France  seemed  to 
unite  against  the  prince.  The  king  had  to  oppose  one  army 
to  the  Spaniards  in  Catalonia  and  another  in  Flanders;  and 
only  9000  or  10,000  men  could  be  mustered  to  oppose  the 
rebel  nobles.  The  favouritism  of  the  court,  even  at  so 
anxious  a  moment,  offered  to  Turenne  the  insult  of  pro- 
posing to  divide  the  command  between  him  and  Haccjue- 
oourt,  an  officer  ten  years  his  junior.  Knowing  that  time 
must  do  him  justice,  he  complied  with  the  unreasonable 
request.  But  his  genius  maintained  its  ascendant,  and  the 
plan  and  execution  of  the  campaign  were  really  his.  By 
the  close  of  the  year  Cond6  was  obliged  to  quit  France : 
the  king  was  crowned  at  Rheims,  entered  Paris,  and  con- 
signed the  Cardinal  de  Retz,  the  only  remnant  of  the 
Fronde,  to  a  dungeon. 
From  1653  till  the  conclusion  of  the  year  1659,  Turenne's 

fenius  for  war  found  ample  scope  m  the  wai-s  of  the 
rench  and  Austrian  Netherlands.  During  the  whole  of 
this  protracted  stmggle  he  had  to  contend  against  the 
Prince  of  Cond6,  the  most  brilliant  military  genius  of  his 
age.  It  was  on  the  part  of  Turenne  intense  but  regulated 
energy,  sound  judgment  and  sleepless  observation,  op- 
posed to  an  almost  miraculous  quickness  of  perception  on 
the  part  of  his  adversaiy,  and  an  impetuosity  of  execution, 
to  which  aa  ardent  imagination  would  have  lent  irre- 
nstible  force  could  the  effort  have  been  made  continuous. 
The  treaty  of  the  Pyrenees  put  an  end  to  a  struggle  more 
persevering  and  destructive  than  any  that  Europe  hacl  pre- 
viously witnessed,  and  yet  indicative  of  that  growing 
equality  of  European  states,  the  full  sense  of  which  can 
alone  guarantee  permanent  peace. 

The  death  of  Mazarin  in  1661,  and  the  resolution  of 
Louis  XIV.  to  be  thenceforth  his  own  prime  minister, 
though  it  did  not  raise  Turenne  to  office,  gave  him  a 

gowerful  influence  in  state  affairs.  He  had  from  the  time 
e  embraced  the  cause  of  the  Prince  of  Conde  necessarily 
had  a  political  character,  but  so  long  as  Mazarin  lived  he 
was  contented  to  leave  it  to  contribute  indirectly  to  its 
promotion*  Almost  the  only  occasion  in  which  he  appears 
Xq  have  laid  aside  this  passive  character  was  in  the  negotia- 
tions he  commenced  with  Monk  after  the  death  of  Crom- 
well. But  his  advice  was  sought  and  valued  by  the  mo- 
narch who  boasted  that  he  was  his  own  prime  minister. 
The  first  sensible  effect  of  the  influence  of  Turenne  was 
the  resolution  of  Louis  to  protect  the  independence  of 
Portugal,  which  Mazarin  had  made  up  his  mind  to  sacrifice 
U>  the  Spaniards.  Turenne's  credit  with  De  Witt  was  mainly 
msUumental  in  opening  the  negotiations  with  Holland 
which  led  to  the  treaty  of  commerce  concluded  with  that 
power.  The  instructions  of  the  Count  d'Estrades,  who  ne- 
jB^otiated  the  treaty,  were  drawn  up  by  Turenne.  When, 
in  1665,  England  and  Holland  each  endeavoured  to  induce 
Louis  XIY.  to  assist  in  the  war  against  the  other,  it  was  by 
the  advice  of  Turenne  that  the  king  endeavoured  to  recon- 
cile the  belligeienta. 

Turenne  had  mamed,  in  1653,  Charlotte,  only  daughter 
and  heiress  of  the  Due  de  la  Force,  a  zealous  Protestant. 
Regard  for  his  wife's  feelinga  appears  to  have  kept  him 
longer  in  the  Protestant  communion  than  his  own  inclina- 
tions. The  French  Protestants  had  allowed  themselves  to 
be  made  the  instniments  of  political  factions ;  and  this  cir- 
cumstanoe,  which  had  maoie  Sully  withdraw  from  their 


councils, kept  Turenne  &om  entering  them.  He  had  bee:: 
educated  by  a  moderate  Calyinist,  and,  like  most  active 
men  who  seek  not  a  religion  of  abstract  opinions,  but  cf 

Practical  influence,  he  cared  little  for  doctrinal  }ioints.  The 
erce  controversies  of  the  Calvinists  and  Arminians  dis- 
gisted  him ;  and  the  numberless  sects  which  sprung'  up  in 
olland  and  England  confused  him.  Perusing  the  con- 
troversies of  the  Jansenists  and  Jesuits,  he  found  the  very 
same  controversy  that  shook  the  Reformed  church  agitat- 
ing the  Roman  Catholic,  and  thus  learned  to  look  upon 
the  difference  between  the  two  churches  as  merely  formal. 
The  conversation  of  prelates  like  the  bishop  of  Meaux,  and 
the  silent  influence  of  the  conventional  tone  of  the  circles 
in  which  he  moved,  all  contributed  to  sap  his-Protestantism. 
And  although  Turenne's  mind  would  nave  revolted  (had 
revolted  in  earlier  life)  from  the  idea  of  changing  his  re'a- 
gion  to  advance  his  fortune,  the  feeling  that  it  kept  him 
in  some  sort  an  alien  in  the  court  of  which  he  was  one  of 
the  brightest  ornaments  could  not  fail  insensibly  to  in- 
fluence his  mind  when  he  had  brought  himself  to  view  the 
difference  between  the  sects  as  not  essential.  The  death 
of  the  viscountess  in  1666  removed  the  last  tie  that 
bound  him  to  the  Protestants ;  and  he  was  received  into 
the  bosom  of  the  Roman  Catholic  church  by  the  arch- 
bishop of  Paris.  This  transaction  was  privately  conducted ; 
the  change  of  his  creed  could  not  raise  Turenne  higher  m 
the  state  than  he  already  stood ;  his  confidential  letters  for 
years  previous  show  that  his  mind  was  in  a  state  to  be 
easily  determined  to  such  a  step :  his  whole  subsequent 
conduct  indicates  sincerity  in  his  adopted  faith.  His  change 
of  religion  cannot  be  called  a  conversion  in  the  hig-h  sen^ 
of  the  word ;  but  there  was  nothing  dishonourable  in  it :  it 
was  merely  an  additional  step  in  the  process  of  changing 
the  son  of  the  independent  sovereign  of  Sedan  into  s 
thoroughly  naturalized  Frenchman. 

Although  circumstances  had  obliged  France  to  join  the 
side  of  the  Dutch  in  their  war  against  England,  FVance  took 
scarcely  any  active  part  in  the  contest,  and  promoted  the 
peace  concluded  between  the  belligerents  in  1667.  Louis 
availed  himself  of  the  peace  to  form  a  combination  against 
Spam,  with  a  view  to  make  himself  master  of  the  Spanish 
>fetherlands.  The  campaign  in  Flanders,  in  which  Louis 
told  Turenne  he  wished  to  learn  the  art  of  war  under  him, 
was  the  consequence.  The  fears  entertained  by  England, 
and  by  the  partisans  of  the  House  of  Orange  in  Holland,  of 
the  consequences  of  French  aggrandisement  on  this  side 
led  to  the  last  war  of  Turenne.  The  narrative  of  this 
war,  which  commenced  in  1672,  belongs  to  history  rather 
than  to  biography,  which  confines  itself  to  the  illustra- 
tion of  individual  character,  at  least  in  a  sketch  like  the 
g resent,  in  which  the  subject  is  presented  merely  in  out- 
ne.  The  victories  gained  by  Turenne  from  the  year 
1672  to  the  year  1675  serve  only,  so  far  as  he  is  con- 
cerned, to  place  in  a  more  brilliant  light  the  qualities 
which  he  had  amply  displayed  on  former  occasions. 
These  victories  served  to  impress  Louis  XIV.,  who 
gained  by  them,  with  the  vain  idea  that  he  was  invin- 
cible ;  but  they  taught  William  of  Orange,  who  suffered 
by  them,  to  act  in  future  years  as  became  one  who  really 
was  the  scholar  of  Turenne.  In  Montecuculi  Turenne 
found  an  opponent  worthy  of  him,  one  who,  like  himself, 
had  passed  through  every  grade  of  service.  The  premature 
death  of  the  vicomte  prevented  either  from  claiming  a 
personal  advantage  over  the  other.  Henri,  Vicomte  de 
Turenne,  fell  near  Sassbach,  on  the  26th  of  July,  1675,  while 
preparing  to  lead  his  troops  into  action.  The  French 
solaiers  cried,  *  Gur  father  is  dead  ;*  the  hostile  general 
declared  that  a  manJiad  fallen  who  did  honour  to  human 
nature ;  and  the  surtiving  French  leaders,  although  their 
troops  were  marshalled  for  battle,  retired  without  hazarding 
an  action.  The  letters  of  Madame  de  Sevign^  present  a 
lively  picture  of  the  effect  produced  on  the  public  mind  at 
Paris  by  the  intelligence  of  Turenne's  death. 

Turenne's  victories,  his  state  papers  (published  by  Ram- 
say at  the  end  of  his  Memoirs),  and  his  private  lettere,  all 
bear  the  impress  of  a  truly  gieat  mind.  In  him  clear  and 
comprehensive  views  were  combined  with  energy  in  action : 
both  in  politics  and  religion  he  was  superior  to  the  haAh 
and  narrow  feelings  of  the  partisan ;  and  his  domestic 
life  was  eminently  pure. 

TURF,  the  sod  which  covers  the  surface  of  pastures, 
and  is  composed  of  a  portion  of  the  soil  with  the  roots  of 
natural  grasses  or  other  plants ;  which  gives  the  whole  a 
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consistence,  and  allows  of  its  being  rais^  in  slices  by  the 
plough  or  the  pareing  tool  made  for  the  purpose. 

The  word  is  often  also  applied  to  the  substance  which  is 

'       generally  called  |»a^;  and  when  the  latter  is  taken  from 

I  the  surface  where  living  plants  are  growing,  the  name  of 
*arf  is  very  applicable  to  it.  It  is  derived  from  the  Dutch 
word  torfy  which  is  generally  applied  to  perfect  peat  as 
w»ell  as  to  turf.  The  origin  and  composition  of  peat  have 
been  described  in  its  proper  place.  [Pkat.]    We  shall  only 

'  here  notice  the  uses  to  which  tun  is  applied,  when  we 
mean  a  sod  taken  from  the  surface  on  which  some  living 
plants  are  still  growing,  or  have  lately  done  so.  Near  ex- 
tensive heaths  which  nave  never  been  reclaimed,  and  in 

I  situations  where  no  regular  peat-bogs  are  to  be  ibund,  turf 
becomes  a  very  useful  fUel.  It  is  pared  ofiP  the  surface 
with  the  heath  growing  on  it,  in  dry  weather,  in  sods  of  a 
convenient  size,  generally  round  and  about  one  foot  in 
diameter.  The  thickness  of  the  sod  depends  on  the  depth 
and  abundance  of  the  roots  found  in  it,  as  they  are  the 
sole  cause  of  the  turf  continuing  to  bum  when  the  bla«e 
caused  by  the  burning  of  the  heath  is  over.  As  the  soil 
of  the  places  where  turf  is  usually  cut  is  generally  of  a 
sandy  nature,  turf  ashes  are  not  so  valuable  for  manuring 
the  land  as  peat  ashes:  still  they  contain  portions  of 
potash  and  other  vegetable  salts,  and  produce  a  very  good 
effect  when  spread  as  a  top-dressing  on  moist  meadows 
the  soil  of  which  is  chiefly  composed  of  clay.  In  sufficient 
quantities  they  are  excellent  to  raise  turnips ;  and  it  is 

t      generally  observed,  that  where  poor  heathy  pastures  are 

.  pai-ed  for  the  puraose  of  burning  the  turf  on  tne  spot  and 
spreading  the  ashes,  the  turnips  sown  there  seldom  fail. 
For  the  advantages  and  disadvantages  of  this  operation,  see 

J      Paring  and  Burning. 

Where  the  poor  can  readily  obtain  turf  for  the  trouble 
of  cutting  it  and  drying  it  for  use,  a  degree  of  comfort  u 

,  diffused  tlirough  their  cottages  which  cannot  be  found 
^vhere  ftiel  is  scarce.  In  tne  large  open  chimney  the 
whole  family  can  be  seated  by  a  pile  of  turf  burning  on  the 
hearth. 

Turf  is  used  for  manv  other  purposes,  as  well  as  for  fuel : 
laid  like  tiles  on  a  roof  overlapping  each  other,  they  form 
an  excellent  and  cheap  protection  against  rain ;  cut  some* 
what  thicker,  and  in  the  shape  of  bricks,  they  serve  to 
build  the  walls  of  cabins,  which  are  warm  and  durable, 

I  provided  the  eaves  of  the  roof  project  sufficiently  to  cover 
them.    The  soldier  who  has  served  through  many  cam- 

'  paigns  knows  from  experience  that  a  conical  hut  of  turf 
can  be  raised  in  a  very  short  time,  if  the  materisd  is  at 

'       hand. 

'  When  clay  is  burnt  to  improve  the  texture  of  the  soil, 

the  operation  is  best  performed  in  a  circular  hearth  made 
of  turf,  with  certain  nues  to  regulate  the  supply  of  air  to 
the  burning  mass.  The  turf  is  a  slow  conductor  of  heat, 
and  by  its  means  the  mass  is  kept  burning  steadily  in  the 
interior  of  the  heap,  without  being  cooled  by  the  effect  of 
the  external  air.  When  the  turf-wall  itself  begins  to  bum 
through,  it  is  generally  the  proper  time  to  mix  the  whole 

I       and  extinguish  the  flre. 

The  turf  which  we  have  been  considering  is  taken  from 

'       the  surface  of  uncultivated  land,  and  in  the  course  of  a  cer- 

'  tain  number  of  years  the  wild  heaths  and  other  plants 
natural  to  the  soil  spring  up  agaip,  and  by  their  stems 
and  roots  produce  a  fresh  turf;  to  assist  this  renovation  it 
is  usual  to  cut  the  flat  turves  of  a  circular  shape  with  a 
thin  paring  tool  as  we  observed  before,  so  that  there  re- 
main portions  of  the  surface  which  are  not  disturbed,  and 
from  which  the  heath  and  wild  plants  soon  spread  over  ttie 
surface  which  has  been  cut.  In  this  way  the  same  spot 
may  be  made  to  giv8  a  fresh  supply  of  turves  every  seven 
yeais.  This  is  only  done  where  the  soil  is  absolutely 
bairen,  and  where  its  cultivation  is  not  thought  of :  for  at 
last  every  remnant  of  good  earth  is  carried  off,  the  grasses 
disappear  entirely,  and  nothing  but  the  common  heaths 
can  And  food  for  their  vegetation. 

The  sui'iace  of  good  pastures,  especially  of  commons,  is 
often  pared  for  tiie  purpose  of  forming  an  artificial  turf 
for  ornament  or  for  the  purposes  of  pasture.  In  the  first 
cas«  those  spots  are  chosen  where  the  grass  is  of  the 
finest  and  closest  pile.  The  surface  is  pared  as  thin  as 
can  convenietntly  be  done,  so  that  the  sward  shall  not 
break.  A  proper  spot  having  been  chosen,  it  is  divided 
by  the  spade,  or  some  sharp  instrument  like  a  loiife  stuck 
across  a  long  handle,  into  strips  about  a  foot  wide ;  and  & 


veiy  Bhmp  flat  insfarumeat  with  a  bent  handle,  so  as  to 
work  honiontaUy,  is  thrust  an  inch,  or  a  little  more, 
below  the  surface,  paring  off  the  strip  which  has  been 
marked.  As  the  workman  who  cuts  the  sod  advances, 
another  rolls  it  up  before  him,  until  it  is  of  a  proper  sise 
to  be  earned  off.  A  out  is  then  made  across  the  strip,  and 
another  roll  is  begun.  Thus  a  large  <8pace  may  be  com- 
pletely bared,  or  parallel  strips  maybe  cut  out,  leaving 
some  of  the  turf  uncut  between  them.  In  this  case  the 
loss  of  the  herbage  will  be  soonest  repaired  by  the  spread- 
ing of  the  grasses  from  the  strips  which  are  left.  When 
an  ornamental  lawn  is  to  be  formed  by  laying  down  the 
turf,  the  grouhd  is  levelled,  or  laid  in  any  desired  form. 
It  is  Well  rolled  and  beaten,  to  make  it  firm,  and  if  the 
weather  is  dry,  it  is  well  watered  before  the  turf  is  applied. 
As  lawns  require  frequent  mowing,  a  close,  slow-growing 
turf  is  a  great  advantage  :  it  should  therefore  be  taken,  if 
possible,  tVom  a  poor  thbi  soil.  The  turf  which  lies  imme- 
diately over  the  chalk  is  best  adapted  to  this  purpose.  If 
the  ground  to  be  covered  is  of  a  rich  quality,  it  is  best  to 
remove  the  soil  and  \vj  some  of  the  poorer  subsoil  bare, 
to  place  the  turf  on :  a  rich  moist  soil  would  midie  the  grass 
grow  too  rank,  and  require  constant  mowing  and  rolling  to 
Keep  it  down.  Brieklmts  and  rubbish  are  often  spread  over 
the  ground,  where  a  lawn  is  to  be  formed  by  turfing  it 
over :  these  not  only  form  a  poorer  soil,  but  also  keep  it 
drier  by  their  porosity.  It  need  not  be  observed,  that 
where  turfing  is  resorted  to,  to  cover  bare  places  in  mea- 
dows or  pasture,  the  reverse  of  all  this  should  be  done, 
and  manure  spread  over  the  places  where  the  turf  is  to  be 
laid,  so  that  tne  roots  may  be  invigorated  and  a  rich  pile 
of  grass  may  spring  up. 

When  there  are  banks  and  inequalities  in  pastmes,  it  is 
often  useful  to  pare  off  all  the  turf,  rolling  it  up,  from  the 
places  which  are  to  be  levelled.  The  supeifluoussoil  is  then 
removed,  and  if  it  has  been  long  in  the  form  of  a  dry 
bank,  it  is  spread  over  the  grass,  which  it  greatly  invigo*- 
rates.  The  new  surface  is  enriched  with  manure,  if  it  re- 
qtures  it,  and  in  moist  weather  or  after  watering  it,  the 
turf  is  rolled  over  it  and  well  beaten  down.  A  heavy  rol- 
ler drawn  over  it  will  greatly  assist  its  rooting,  and  thus  aa 
unsightly  bank,  on  which  the  grass  was  usually  either 
coarse  or  burnt  up,  according  as  the  season  was  wet  or  dry, 
becomes  a  good  and  neat  pasture.  Another  important  use 
of  turf  is  to  cut  it  into  small  strips  and  divide  these  into 
pieces  of  a  square  inch  in  size,  or  somewhat  more,  for  tibe 
purpose  of  laying  land  to  grass  by  inoculation.  This  is 
only  a  partial  turfing,  which  extends  rapidly,  and  in  the 
course  of  a  very  few  years  converts  a  field  which  was  not 
very  productive  as  arable  land  into  a  valuable  meadow, 
especially  if  it  is  so  situated  as  to  be  capable  of  occasional 
irrigation. 

The  advantage  of  an  extent  of  fine  turf  for  the  exercise 
of  high-bred  horses  has  given  a  name  to  the  pursuit  of 
breemng  and  training  horses  for  the  purpose  of  racing* 
llie  annals  of  the  turf  record  the  deeds  of  famous  horses 
and  the  success  of  their  owners.  The  turf  has  its  rules  and 
codes  of  laws,  and  the  highest  individuals  in  the  nation 
often  sit  in  judgment  on  some  disputed  point  of  turf'  law, 
with  as  much  gravibr  as  they  would  decide  the  most  im- 
poHant  interests  of  the  state. 

TURGOT,  ANNE  ROBERT  JACQUES,  was  bom  in 
Paris  on  the  10th  of  May,  1727^  He  was  descended  from 
one  of  the  most  antient  fkmilies  in  Normandy,  and  the 
name  (the  *God  Thor*)  seems  to  imply  that  he  was  of  the 
race  of  those  northern  conquerors  who  gave  their  name  to 
Normandy,  and  the  greater  proportion  of  whom  afterwards 
emigratea  to  England  with  their  chief  WilKam,  called  Wil* 
liam  the  Conqueror.  His  father,  Michel-Etienne  Turgot, 
was  President  aux  Requfites  du  Palais,  and  afterwards 
Prevflt  .dcs  Marchands,  councillor  of  state,  and  first  pre- 
sident of  the  Great  Council.  His  great-great-grandfather 
Jacques  Turgot  was  one  of  the  presidents  of  the  noblesse 
of  Normandy  in  the  States  of  1614.  Being  the  youngest 
of  three  sons,  Turgot  was  destined  by  his  parents  for  the 
ecclesiastical  profesaon,  for  which  his  taste  for  study,  the 
modesty  and  simplicity  of  his  manners,  and  a  sort  of  timidity 
which  kept  him  aloof  from  dissipation,  appeared  to  fit  him. 
But  he  very  early  formed  a  resolution  not  to  be  an  eccle- 
siastic. Turgot's  earnest,  early  imbibed,  and  single-minded 
love  of  truth  and  justice  represented  to  him  the  im- 
morality of  taking  a  solemn  engagement  to  maintain 
always  the  samt  opihions,  to  preach  what  he  mig^  perhaps 
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cease  to  believe,  and  to  teach  to  others  as  truths  what  he 
might  regard  as  errors.  With  his  passion  for  science,  as  well 
as  literature  and  poetry,  it  might  be  supposed  that,  having 
obtained  his  father's  consent  to  his  plan  of  not  entering  the 
church,  he  would  have  desired  no  other  employment  than 
that  of  a  man  of  letters.  ButTurgot  resolved,  without  dis^ 
carding  his  favourite  pursuits,  to  adopt  a  more  active  em- 
ployment than  that  of  a  mere  man  of  letters  or  science ;  an 
employment  which  he  foresaw  would  enable  him  to  exer- 
cise a  more  direct  and  eifective  influence  on  the  affairs  of 
men  than  any  mere  closet  philosopher,  however  gifted,  can 
hope  to  do. 

Turgot  having  determined  to  adopt  the  profession  of  the 
bar,  or  the  robe,  as  it  was  called  in  France  before  the  Revo- 
lution, selected  that  branch  or  department  the  members 
of  which  used  to  be  called  masters  of  requests  (Matt res 
des  Requites).  The  mattres  des  requites  seem  originally 
to  have  been  magistrates  who  laid  the  written  requests  or 

Petitions  of  parties  before  the  king's  council  presided  over 
y  the  chancellor.  The  term  afterwards  also  came  to 
bi^fy  those  members  of  the  profession  of  the  robe,  or  bar, 
whose  business  it  was  to  make  a  verbal  report  of  cases 
before  the  council  of  state.  (Dictionnaire  de  VAcadimie 
Franpaise^  art.  *  Requfite.*)  The  nature  of  the  occupation 
of  a  master  of  requests,  as  followed  bv  Turgot,  will  appear 
from  the  following  anecdotes  told  by  Dupont  de  Ndmours  in 
his  '  Memoirs,'  the  first  of  which  contains  a  hint  that  may 
be  useful  to  many  a  voung  lawyer  besides  Turgot.  The  first 
time  that  Turgot  made  a  speech  before  the  king,  he  thought 
it  his  duty  to  state  and  argue  the  case  in  as  few  words  as 
possible.  After  he  had  ended,  some  of  the  councillors  of 
state  said  to  him, '  You  have  spoken  very  well,  but  you  have 
been  a  little  long ;  be  more  brief  anotner  time.'  It  might 
well  be  supposed  that  such  advice,  under  such  circum- 
stances, somewhat  puzzled  the  voung  lawyer.  Turgot 
reflected  on  it,  and  on  his  second  appearance  before  the 
council  pursued  a  different  course.  He  developed  very 
much  in  detail  the  facts  of  the  case  and  the  evidence 
in  support  of  them,  and  he  recapitulated  each  head  of  his 
speech  before  he  proceeded  to  the  following  head; 
and  then  recapitulated  the  whole  a  second  time  at  the 
end.  *  You  have  corrected  vour  fault,'  they  said  to  him ; 
'vou  have  said  a  great  deaf,  and  you  have  been  brief.' 
On  another  occasion,  when  Turgot  supported  his  conclu- 
sions by  arguments  drawn  rather  from  tne  spirit  than  the 
letter  of  the  law,  the  council  rejected  them,  but  eight  days 
after  the  two  parties  compromised  the  matter,  conformably 
to  Turgot's  conclusions,  and  without  regard  to  the  decree 
of  the  council.  {Memoires^  par  Dupont  de  Ndmours,  pp. 
2d-32.)  It  woxild  appear  from  the  above  cases,  that  the 
business  of  a  maitre  des  requites,  as  followed  by  Turcot, 
corresponded  in  some  respects  with  that  of  a  counsel  in 
England  practising  before  the  privy  council ;  with  this 
diilerence  however,  that  the  mattres  des  requites  were  not 
employed  by  parties  or  for  them,  but  by  and  for  the 
court:  BO  that  in  some  respects  they  resembled  rather 
our  masters  in  Chancery ;  with  this  difference  again,  that 
the  master  in  Chancery's  report  is  written,  and  neither 
spoken  nor  yet  read  by  himself. 

In  1761  Turgot  was  appointed  intendant  of  Limoges. 
The  office  of  intendant  of  a  province  in  France,  before  the 
Revolution,  was  an  administrative  office.  Turcot  had,  with 
a  view  of  preparing  himself  for  the  duties  of  his  new  office, 
specially  studied  those  branches  of  science  which  had  most 
relation  to  them ;  particularly  such  of  the  physical  and 
mathematical  sciences  as  applied  to  a^culture,  to  manu- 
factures, to  commerce,  to  the  construction  of  public  works. 
During  the  thirteen  years  that  the  province  or  the  Limou- 
sin was  under  the  administration  of  Turgot,  the  more  equi- 
table distribution  of  imposts,  the  making  of  roads,  the 
militia,  the  providing  of  subsistence  for  the  people,  and 
the  protection  of  commerce,  were  the  principal  objects  of 
his  labours.  He  also  applied  himself  to  give  activity  to 
the  Society  of  Agriculture  of  Limoges,  and  to  direct  its 
labours  towards  a  usefUl  end;  he  caused  the  midwives, 
who  were  scattered  over  the  country,  to  be  properly  in- 
structed ;  he  secured  to  the  people,  during  epidemics,  the 
assistance  of  skilful  physicians ;  and  he  introduced  into  his 
district  the  cultivation  of  potatoes,  which  the  people  at 
fitst  looked  down  upon  as  a  sort  of  food  unfit  for  man ;  but 
Turgot  overcame  their  prejudices  by  using  them  at  lus 
pwu  table. 
Turgot's  plans  for  the  *  repartition  des  impCts,'  and  for  the 


removal  of  the  *  corves,*  the  old  contrivance  for  the  repair 
of  roads  and  bridges,  deserve,  on  account  of  their  import- 
ance, a  few  words  of  explanation. 

The  greater  part  of  the  lands  of  Turgot's  province  of  th€ 
Limousin  was  farmed  by  *  metayers,'  whom  the  owner  of  the 
land  furnished  with  the  s6ed,  cattle,  implements  of  hus- 
bandry, and  everything  necessary  for  the  cultivation  of  tJi€ 
farm.  Under  tms  form  of  cultivation,  Condorcet  says,  it 
was  very  difficult  to  distinguish  between  that  portion  of  the 
whole  produce  of  the  lana  which  was  to  pay  the  expends 
of  cultivation,  in  other  words,  the  interest,  or  rather  proSti, 
of  the  capital  advanced  in  the  shape  of  cattle  and  im- 
plements of  husbandry,  as  well  as  the  wages  of  labour,  aai 
that  portion  which  remained  after  such  payment  in  th« 
shape  or  under  the  name  of  *  produit  net,'  or  rent.  But  it 
is  evident  that,  according  to  the  above  account,  the  me- 
tayers bore  only  the  character  of  labourers,  without  in  any 
degree  partaking  of  that  of  capitaHsts.  Consequently 
whatever  part  of  the  produce  went  to  them  must  be  con- 
sidered simply  as  the  wages  of  labour ;  while  what  went 
to  the  proprietors  consisted  at  once  of  the  rent  and  the 
profits  of  capital. 

Instead  of  the  imp6ts  or  land-tax  being  raised  upon  that 
part  of  the  whole  produce  which  could  be  justly  conadered 
as  produit-net,  or  rent,  the  only  part  which  consistently 
with  justice  and  with  sound  principles  of  public  economy 
can  be  subjected  to  taxation,  the  tax  was  imposed  ami 
levied  without  reference  to  that,  and  a  part,  probably  the 
principal  part  of  the  tax,  operated  as  a  tax  upon  labour 
and  capital.  Turgot  laboured  long  and  ardently,  but  ia 
vain,  to  obtain  an  adjustment  of  this  matter-— a  measure 
which  he  considered  as  of  such  paramount  importance, 
that  he  remarked,  that  no  man  who  really  believed  the 

*  impdt  territorial,'  or  land-tax,  properly  apportioned,  im- 
practicable or  unjust,  could  possess  sound  views  on  ad- 
ministration. Turcot  seems  to  have  considered  that  the 
best  mode  of  levying  the  land-tax  was  to  take  a  certain 
proportion  of  the  rent.  He  seems  also  to  have  con- 
sidered that  this  tax,  properly  apportioned  and  le\iei 
would  supersede  the  necessity  of  all  other  taxes.     He  sa)*s, 

*  A  fixed  law  might  terminate  for  ever  all  disputes  bet\%een 
the  government  and  the  people,  and  particularly  by  fixing 
one  scale  for  war  and  another  for  peace.  Arrangements 
would  be  made  in  consequence  in  purchases  and  salea^ 
and  the  part  of  the  rent  that  bears  the  tax  would  no  longer 
be  purchased,  any  more  than  the  share  of  the  cur6.  At  tlw 
end  of  some  time,  it  is  very  true  that  nobody  would  pay 
taxes.  But  the  king  would  be  proprietor  of  a  proportional 
part  of  the  revenue  of  all  the  land.  This  revenue  would 
increase  with  the  riches  of  the  nation ;  and  if  this  increase 
of  wealth  increased  wants,  there  would  be  a  sufficiency  to 
supply  them.  The  riches  of  the  king  would  be  the  mea- 
sure of  the  riches  of  the  nation ;  and  the  administration, 
always  affected  by  the  reaction  of  its  errors,  would  con- 
stantly be  instructed  by  the  simple  calculation  of  the 
produce  of  the  taxes.'  (CEuvres  de  Turgot^  torn,  iv.,  p. 
255.) 

Another  great  object  of  Turgot's  labours  was  to  deliver 
the  Limousin  from  the  oppressive  burthen  of  the  corvecs ; 
which  consisted  in  the  repair  of  the  highroads  by  the  com- 
pulsory labour  of  the  poor  inhabitants  of  the  district.  This 
impost  pressed  directly  and  exclusively  on  the  poor  man, 
the  principle  having  been  adopted  of  exacting  it  in  kind. 
The  hardship  was  extreme :  men  who  had  only  their  day's 
wages  to  live  on  were  compelled  to  work  without  wages ; 
the  beasts  necessary  to  tlie  tillage  of  the  ground  were  tSkea 
away  from  their  work  without  regard  to  the  inconveniences 
thereby  occa^oned.  Besides  this,  the  roads  were  made  with 
ill-will.  The  workmen  were  ignorant*Qf  the  art  of  road-mak- 
ing ;  so  that  the  frequent  repairs  of  the  roads,  either  made 
badly  or  with  bad  materials,  were  necessary  consequences. 
Turgot  proposed  to  the  *  communaut^s '  adjoininethe  high- 
roads to  have  the  work  done  by  contract.  By  this  means 
the  original  construction  of  the  roads  was  at  once  more 
substantial  and  more  economical,  and  they  could  be  kept  up 
afterwards  at  a  less  cost.  Thus  those  features  of  the  cor- 
v6es  that  implied  constraint  and  personal  servitude  db^ 
appeared.  The  unjust  distribution  of  the  impost  for  pay- 
ing the  contractor  still  remained ;  for  it  viras  beyond  tie 
power  of  an  intendant  to  alter  it. 

On  the  death  of  Louis  XV.  a  wider  field  was  opened 
for  the  execution  of  Turgot's  enlarged  and  beneficent 
policy,    The  state  of  France,  oppressed  and  exhausted  by 
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an  accumulation  of  abuses,  demanded  a  reforming  minister ; 
and  the  public  voice  called  Turgot  to  the  highest  offices, 
as  a  man  who  united  to  all  the  knowledge  which  is  the  re- 
sult of  study  the  experience  ac(}uired  by  habits  of  business. 
He  was  at  first  appointed  minister  of  the  marine ;  but 
after  continuing  only  a  month  in  this  situation,  in  which 
he  felt  that  he  wanted  much  of  the  necessary  knowledge, 
he  received  the  appointment  of  comptroller-general  of 
finance,  an  employment  for  which  all  the  labours  of  his 
previous  life  had  prepared  him.  The  comptroller-general 
of  finance  was  then  prime  minister  of  France. 

In  his  letter  to  the  king,  of  24th  August,  1774,  Turgot 
aaid,  *  I  confine  myself  at  present,  Sire,  to  reminding  you 
of  these  three  words— No  oankruptcy,  no  augmentation  of 
imposts,  no  loans.  To  fidfil  these  three  conditions,'  he 
says,  *  there  is  but  one  means :  to  reduce  the  expenditure 
below  the  receipt,  and  sufficiently  below  it  to  be  able  to 
economise  every  year  twenty  millions,  in  order  to  clear  off 
the  old  debts.  Without  that  the  first  cannon  fired  will 
force  the  state  to  a  bankruptcy.'  He  then  explained  at 
some  length  the  means  which  he  considered  the  best  for 
effecting  the  saving  in  question,  and  thus  concluded : — 
*  These  are  the  points  which  your  majesty  has  permitted 
me  to  recall  to  you.  Your  majesty  will  not  forget  that  in 
accepting  the  place  of  comptroller-general,  I  felt  all  the 
value  of  the  confidence  with  which  you  honoured  me.  I 
felt  that  you  intrusted  to  me  the  happiness  of  your  people, 
and,  if  I  may  be  allowed  to  say  so,  the  care  of  rendering 
your  person  and  your  authority  beloved ;  but  at  the  same 
time  I  felt  all  the  danger  to  which  I  exposed  myself.  I 
foresaw  that  I  should  have  to  contend  alone  against  abuses 
of  eveiy  kind,  against  the  eflforts  of  those  who  gain  by 
those  abuses,  against  the  mass  of  prejudices  which  are  op- 
posed to  all  reform,  and  which  are  so  powerful  a  means  m 
the  hands  of  interested  persons  to  eternalize  disorders.  I 
shall  even  have  to  struggle  against  the  natural  goodness, 
against  the  generosity  of  your  majesty,  and  of  the  persons 
wio  are  most  dear  to  you.  I  shall  be  feared — even  hated 
— by  the  greatest  part  of  the  court,  by.  all  who  solicit  fa- 
vours ;  and  they  will  impute  to  me  all  the  refusals,  thev 
ivill  represent  me  as  a  harsh  man  (jdur)y  because  I  shall 
have  represented  to  your  majesty  that  you  ought  not  to  en- 
rich even  those  whom  you  love  at  the  expense  of  the  sub- 


employ  in  their  defence.  I  shall  te  calumniated,  and  per- 
haps with  sufficient  appearance  of  truth  to  deprive  me  of 
the  confidence  of  your  majesty.  I  should  not  regret  the 
loss  of  a  place  to  which  I  never  raised  my  expectations. 
I  am  rea^  to  give  it  up  as  soon  as  I  can  no  longer  hope 
to  be  useful  in  it ;  but  your  esteem,  the  reputation  of  in- 
tegrity, the  public  good-will,  which  have  determined  your 
choice  in  my  favour,  are  dearer  to  me  than  life.  Your 
majesty  will  remember  that  it  is  on  the  faith  of  your  pro- 
mises that  I  undertake  a  burthen  perhaps  above  my  strength ; 
that  it  is  to  you  personally,  to  the  honest,  the  just,  and 
good  man,  rather  fiian  to  the  king,  that  I  give  myself  up.' 
One  of  the  first  measures  of  Turgot  was  the  establish- 
ment of  a  free  trade  in  com  in  the  interior  of  the  kingdom. 
He  threw  down  those  artificial  barriers,  in  the  construction  of 
which  man  had  employed  a  perverted  ingenuity,  to  prevent 
one  province  which  nught  chance  to  labour  under  a  tempo- 
rary famine  arising  from  a  bad  harvest,  from  being  relieved 
by  the  superabundance  of  a  more  fortunate  district,  and 
thus  constantly  retain  some  part  of  the  kingdom  in  misery 
and  distress,  and  at  the  same  time  cramp  the  energies  and 
diminish  the  resources  of  the  whole.  He  felt  at  the  same 
time  how  much  perfect  freedom  in  the  external  trade  in 
corn  would  add  to  the  security  of  subsistence,  but  he 
knew  that  the  time  was  not  yet  arrived  when  such  a 
measure  could  be  attempted  with  success.  Besides  the 
estrictions  on  the  free  passage  of  corn  from  one  part  of 
the  kingdom  to  another,  there  were  numerous  local  re- 
strictions and  exactions,  most  of  which  (such  as  the  ex- 
clusive privilege  of  bakers,  the  *banalit6'  of  mills,  &c.) 
were  removed  during  Turgot's  administration.  He  also 
passed  a  law  abolishing  the  corv6es  throughout  France,  a 
law  which,  with  the  characteristic  infatuation  of  the  pri- 
vileged classes,  who  would  give  up  nothing  till  it  was  too 
late',  was  revoked  immediately  after  Turgot's  removal  from 
office.  By  these  different  laws,  the  servitude  of  the  inhabit- 
anU  of  the  rural  districts  was  nearly  destroyed.  Turgot  also 


abolished  most  of  the  restrictions  and  exclusive  privileges 
under  which  the  inhabitants  of  the  towns  suffered.  Free- 
dom of  trade  was  granted  to  the  ^ass-works  of  Normandy, 
which,  being  obliged  to  supply  Paris  and  Rouen  with  a 
certain  quantity  of  glass  at  a  low  price,  would  have  derived 
no  advantage  from  bringing  their  manufacture  to  perfec- 
tion, and  had  remained  in  that  state  of  mediocrity  to  which 
oppressive  laws  condemn  all  the  manufactures  which  have 
tne  misfortune  to  be  subjected  to  them. 

In  regard  to  his  financial  operations,  the  characteristica 
of  Turgot's  administration  were  exactness  in  payments, 
fidelity  to  engagements,  a  reduction  of  expenditure  when- 
ever it  could  be  effected  without  hardship  and  injustice. 
Pensions  were  three  years  in  arrear :  Turgot  caused  two 
years  to  be  paid  at  once  of  all  those  which  did  not  exceed 
400  livres ;  that  is,  of  all  which  were  necessary  for  the  sub- 
sistence of  the  parties  to  wh(Mn  they  had  been  granted. 
Ten  millions  due  for  advances  made  to  the  colonies  had 
been  payable  for  five  years,  and  the  payment  of  them  had 
been  suspended.  Turgot  paid  at  first  1,500,000  livres,  and 
secured  a  million  yearly  for  the  payment  of  the  rest.  The 
finance  appointments  nad  been  multiplied  with  the  sole 
object  of  procuring  a  temporary  supply  by  the  first  sale  of 
offices.  Most  of  the  offices  were  double.  Turgot  proposed 
to  reduce  the  double  offices  to  a  single  one ;  to  make  the 
fimctionaiy  whose  office  was  retained  reimburse  him  whose 
office  was  abolished ;  and  when  one  person  held  two  places, 
to  suppress  the  salary  of  one  of  them. 

*  Such,'  observes  Condorcet,  *  had  been  the  operations, 
such  were  the  views  of  M.  Turgot ;  and  it  was  thus  that, 
while  they  accused  him  of  not  knowing  finance,  apparently 
to  console  themselves  for  the  superiority  which  they  were 
obliged  to  acknowledge  in  all  tne  important  mirts  of  the 
administration,  he  had  augmented  the  public  revenue 
without  putting  on  a  new  impost,  and  after  having  sup- 
pressed or  diminished  several;  and  that  without  having 
recourse  to  new  loans,  he  had  made  repayments  and  dimi- 
nished the  debt.  All  these  labours  had  been  the  work  of 
twenty  months ;  and  two  attacks  of  gout,  an  hereditary 
malady  in  the  family  of  M.  Turgot,  had  hindered  him  for 
seveFal  months  from  carrying  on  his  plans.  The  forced 
labour  to  which  his  zeal  for  the  public  good  had  made  him 
devote  himself  at  the  peril  of  his  life  had  prolonged  these 
attacks,  and  rendered  tnem  dangerous.'  (  Vie  de  id.  Turgot^ 
pp.  115, 116.) 

In  short,  those  men  of  all  ranks  and  every  profession  who 
subsisted  at  the  expense  of  the  nation  without  performing 
any  service  in  return,  who  lived  by  abuses — ^nobles,  cour- 
tiers, financiers,  farmers  of  the  revenue — all  united  in  a 
powerful  confederacy  against  Turgot,  and  succeeded  in 
driving  him  from  his  office  after  he  had  held  it  not  two  years. 

After  his  retirement  from  office  he  occupied  himself  less 
than  formerly  with  political  matters,  particularly  with  such 
as  had  reference  to  ttie  government  and  the  laws  of  France. 
The  sciences  to  which  ne  now  chiefly  devoted  his  attention 
were  the  physical  and  mathematical.  He  likewise  con- 
tinued to  indulge  his  early  taste  for  literature  and  poetry. 
He  had  never  lost  the  habit  of  making  verses — an  amuse- 
ment very  valuable  to  him  in  his  journeys  and  during  the 
sleepless  nights  caused  by  the  gout.  But  he  seldom 
showed  hb  verses:  a  few  fragments  were  made  public, 
and  were  attributed  by  the  critics  to  Voltaire.  All  that 
was  known  of  his  lucubrations  in  that  department  was  a 
single  Latin  verse,  intended  for  the  portrait  of  Franklin — 

*  Eripoit  o<«lo  fiilmen,  Mciitramque  tyrannis/ 

Among  the  many  points  in  which  Turgot  was  in  advance 
of  the  statesmen  of  his  age,  there  is  none  that  will  strike  an 
English  reader  more  than  the  view  he  took  of  the  American 
war  as  compared  with  the  views  even  of  the  most  enlight- 
ened of  the  contemporary  English  statesmen  on  that  sub- 
ject. Even  Burke,  who  saw  farther  than  the  others,  had 
not  admitted  into  his  calculation  the  consideration  of  tlie 
most  remote  possibility  of  the  ultimate  independence  of 
the  colonies.  Turgot's  *M6moire'on  the  American  war 
contains  views  on  the  nature  of  colonies  that  have  been 
recognised  since  by  the  soundest  thinkers  on  those  subjects 
as  coiTcct  ones.  His  work  on  the  laws  against  usury  con- 
tains almost  all  that  is  valuable  in  Benuiam's  Letters  on 
the  usury  laws,  written  many  years  later :  not  that  Bentham 
copied  Turgot ;  he  probably  did  not  know  of  his  wori^ ;  but 
the  fact  is  as  stated.  His  article  '  Fondation,'  also  in  the 
*  Encyclop6die,'  contains  many  ideaa  which  were  new  at 
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the  time*  and  some,  the  soundnefis  of  which  hta  not  yet  bean 
overthrowa. 

The  principal  fault  that  wa»  attributed  to  Turgot  as  a 
statesman  was  want  of  address.  He  himself  thus  answers 
the  charge  in  his  letter  to  Dr.  Price :— *  Dr.  Franklin  haa 
sent  me,  sir,  as  from  you,  the  new  edition  of  your  "  Ob- 
servations  ou  Civil  Liberty,  &c."  I  have  to  thank  you 
doubly :  ilrst,  for  the  work  itself,  of  which  I  have  lonff 
known  the  vaJue,  and  which  upon  its  first  publication  I 
read  with  avidity,  notwithstanding  the  multiplioity  of  busi- 
ness in  which  I  was  engaged ;  and«  in  the  next  blace,  fbr 
your  candour  in  suppressing  the  imputation  of  want  of 
address,  which  you  had  inserted,  among  many  things  much 
to  my  advantage,  in  your  ''  additional  observations."  I 
might  have  deserved  the  imputation,  if  you  had  meant  no 
other  want  of  address  than  that  of  not  being  able  to  dis- 
cover the  secret  springs  of  those  intrigues  which  were 
practised  against  me  by  persons  much  more  adroit  in  that 
respect  than  I  am,  or  ever  shall,  or  ever  desire  to  be.  But 
I  understand  you  to  charge  me  with  a  want  of  address  in 
grossly  shocking  the  general  opinion  of  my  nation ;  and, 
had  that  been  your  meaning,  you  would  not  have  done 
justice  either  to  me  or  to  my  nation,  which  is  much  more 
enlighten^  than  is  generalljr  thought  by  yours,  and  which 
is  perhaps  more  easily  prevailed  on  to  adopt  rational  ideas 
than  even  the  English.  I  come  to  this  conclusion,  as  well 
from  having  seen  your  countrymen  so  infiituated  with  the 
absurd  project  of  subduing  America,  that  nothing  could  in 
the  least  open  their  eyes  till  the  capture  of  Bur^oyne,  as 
from  the  system  of  monopoly  and  exclusion  which  is  in 
fashion  with  all  your  political  writers  upon  commerce,  ex- 
cept Mr.  Adam  Smith  and  Dean  Tucker,  and  which  ia  the 
true  source  of  the  loss  of  your  colonies,  and  from  all  your 
controversial  writings  upon  the  questions  which  for  tnese 
twenty  years  past  have  been  discussed  among  you,  in  not 
one  of  which  that  I  remember  to  have  read,  till  your  ob- 
servations were  published,  is  the  question  considered  in  its 
true  point  of  view ;  I  never  could  conceive  how  a  nation 
whicn  has  so  successfully  <^tivated  every  branch  of  the 
natural  sciences  could  remain  so  far  inferior  to  itself  in  the 
most  important  of  all  sciences,  that  of  public  happiness ;  a 
science  m  which  the  liberty  of  the  press,  that  exists  no- 
where else,  must  have  given  it  such  vast  advantages  over 
every  other  country  iu  £urope.' 

But  as  we  are  informed  by  his  biographers  that  he  could 
not  dissemble  his  hatred  for  knaves,  his  contempt  for  cow- 
ardice or  baseness;  that  those  sentiments  involuntarily 
showed  themselv^  on  his  countenance;  even  when  we 
take  along  with  this  what  these  friendly  biognupheri 
add,  that  as  they  were  only  the  consequence  of  nis  love 
for  mankind,  they  neither  inspired  him  with  a  spirit  of  in- 
justice nor  of  ven^ance :  yet  when  we  consider  of  what 
materials  that  portion  of  his  countrymen  were  composed 
with  whom  he  must  have  come  chiefly  in  contact  as  prime 
minister  of  fVance,  we  need  not  be  surprised  that  he  made 
himself  many  enemies ;  and  that  want  of  address  was  im« 
puted  to  him  evea  by  those  who  were  not  his  enemies.  But 
in  whatever  degree  the  charge  may  derogate  from  his 
claim  to  practical  talent  in  statesmanship,  it  leaves  un-» 
touched  his  character  as  a  statesman  for  reach  of  intel- 
lectual vision,  for  purity  and  benevolence  of  intention,  for 
undeviating  adherence  to  principle  hitherto  unrivalled. 

Tur^ot*s  attacks  of  gout  before  his  ministry  had  been 
painful,  but  not  dangerous.  The  violent  and  incessant 
labour  to  which  he  devoted  himself  in  the  midst  of  these 
attacks  during  his  ministry  changed  the  nature  of  them ; 
and  when  he  was  restored  to  leisure,  it  was  too  late  for  re- 
pose to  repair  the  mischief  that  had  been  done.  The 
attacks  became  more  and  more  frequent,  and  at  last  he 
sunk  under  them.  His  last  attack,  which  was  long  and 
Revere,  did  not  impair  his  mind  nor  even  his  temper.  *  He 
only  displayed  towards  his  friends,'  says  Condorcet,  *  a  more 
lively  sense  of  the  attentions  they  showed  him ;  and  his 
spirit  beheld  with  tranquillity  the  approach  of  the  moment 
when,  according  to  tne  "eternal  laws  of  nature,  it  was 
about  to  fill  in  another  sphere  the  place  which  those  laws 
had  marked  out  for  it.*  ( Vie  ds  M.  Turgot,  p.  206.)  He 
expired  on  the  20th  of  March,  1781. 

The  following  are  the  principal  works  of  Tur»>t  .'—-Arti- 
cles in  the  Enclycopidie — *  Etymologic, '  '  Existence, ' 
'  Expansibility,*  *Foires  et  March^'  *  Fondations ;'  *£loge 
de  M.  de  Goumay ;'  numerous  official  letters,  memoirs,  and 
proj^ts,  lois,  6dits,  &c. :  '  Reflexions  sur  la  Formation  et  la 


Distribution  des  Rioheases  ;*  *  Lettres  k  M.  le  Gontrdleur- 
G6n£ral  sur  le  Commerce  des  Grains  ;*  '  Extension  de  la 
Libert^  du  Commerce  des  Colonies ;'  <Lettre  &  M.  > 

Maire  de  Roohefort;'  *Lettre  k  M.  rAbb^Terray  sur  la 
Marque  des  Fers ;'  *  SKur  la  Proaodie  de  laLangue  FtufaiK 
et  la  Versiflcation  M^trique ;'  *  ii  M.  de  C.  sur  le  Livre  de 
PEsprit  ^  a  complimentary  Letter  to  Dean  Tuoker  on  the 
occasion  of  M.  Turgors  translating  into  French  Tucker's 
work,  entitled  '  The  Case  of  going  to  War  for  the  Sake  of 
Tr«de»  considered  in  %  New  ^g[bt.'    [T^okkr,  Josiah.] 

Condorcet,  in  his  Life  of  Turgot,  gives  a  good  many 
opinions  and  speculations  in  metaphysics,  morals,  and 
legislation,  which  formed,  he  says,  detached  portions  of  a 
great  work  which  Tuijifot  had  projected,  but  which  he  had 
not  even  begun  to  write,  and  were  gathered  by  Condorcet 
from  his  oonversation. 

{Vie  de  Monsieur  IXtrgot  (par  Condorcet),   Londres, 
1786 ;  Mimoiree  sur  la  Vie  et  Us  Ouvrages  de  M.  I\trrot, 
Ministre  d*  Etai^  par  Dupont  de  N6mours,  Philadelphie, 
1788 ;  Oeuvres  de  M.  Turgot,  Ministre  d*Etat,  9  yo^a.  6vo., 
Paris,  1808.) 
TURIN.     [ToMNO.l 
TURIN8K.    [SiBBRiA,  vol.  xxi.,  p.  471.] 
TURKEY.    [Pavonida,  vol.  xvii.,  p.  333 ;  Poultry, 
vol.  xviii.,  p.  480.1 

TURKEY,  TURKS.  Turkey  is  an  empire  wtuated  in 
Europe,  Asia,  and  Africa.  The  several  portions  of  which 
it  consists  have  been  described  under  the  heads  Anatui.ia. 
Constantinople,  Bulgaria,  Candia,  Egypt,  Greecr, 
Rum-Ili,  Tripoli,  &c.  Besides  those  extensive  provinces 
which  are  under  the  immediate  sovereignty  of  the  Sultan, 
this  empire  contains  the  following  vassal  states  i^—l.  Mol- 
davia ;  2.  Wallachu  ;  3.  Ssryia  ;  4.  Egypt  ;  5.  Tunis  ; 
6.  Tripoli  in  Africa ;  7.  Aloikrs,  now  a  French  colony, 
but  the  sovereignty  of  which  has  never  been  ceded  by  the 
Sultan.  These  vassal  states  have  also  been  treated  under 
their  several  heads. 

The  Turkish  empire  is  divided  into  •eysJets,'  or  large 
provinces,  oontainins  each  a  number  of  *  sanjaks,'  or  *  liwa*.* 
that  is,  districts.  In  the  enumeration  of  them  we  shall 
follow  the  political  divisions  made  by  order  of  Sultan 
Selim  ni. ;  but  we  shall  omit  such  provinces  as  have  since 
been  ceded  to  foreig^n  powers,  and  add  such  chancres  as 
have  since  been  made,  Allowing  the  authority  of  Balbi  and 
Malte-Bmn.  The  initial  B.  or  M.  put  after  the  name  of  s 
province  indicates  that  the  name  is  not  in  the  division  of 
Selim  III.,  but  has  been  taken  from  the  works  of  one  oC 
these  geographers,  whose  chief  authorities  sre  Moura^ja, 
d*Ohsson,  and  Jouannin. 
Eyalets  in  Europe  : — 

I.  R!!im-i1i,  with  16  sanjaks :  1,  Monastir,  the  residence 
of  the  pasha  of  the  whole  eyalet;  3,  Seldnik ;  3,  Tirhala,  or 
Trikala  ;  4,  Iskenderiye,  or  Scutari ;  5,  Okhri,  or  Okhrida ; 
6,  Awlonia,  or  Valona  ;  7,  Giistendil ;  8,  Il-bessan ;  9,  Per- 
seHn ;  10,  Dukagln;  11,  Uskub,  or  Scopi ;  12,  Delonia,  or 
Delvino;  18,  Wuljterln ;  14,  KilwalA ;  15,  'Al^jli-hissar : 
16,  Janina,  or  Joannina. 

II.  Silistra,  or  Silistria,  once  contained  eight  sanjaks,  but 
it  now  contains  only  six :  1,  Nikopoli ;  2,  Chermen ;  3, 
Wize ;  4,  Kirkkilissa ;  5,  Belgrade  (B.),  which  is  only  a 
military  command  in  the  town  of  Belgrade  ;  6,  Widdin. 

III.  Jezayr,  or  the  islands  of  the  Archipelago,  and  some 
parts  of  the  continental  coast  of  Asia  and  Europe ;  it  is 
the  eyalet  of  the  Kapudan  Pasha,  and  now  contains  only 
five  sanjaks :  1,  Geliboli, or Galiipoli ;  2,  Rhodes;  3,  Mity- 
lene,  or  Midilli ;  4,  Kibris,  or  Cyprus ;  5,  the  Castle  of  the 
Dardanelles.    (Chios?  B. ;  Samos?  B.) 

IV.  Bosnia,  with  4  (?)  sanjaks :  1,  Bosna^Serai ;  2,Zwor- 
nik ;  3,  Herzek,  or  Hersogevina ;  4,  Klis.  (Widdin  ?  B. ; 
Adai-Kebir?  B.) 

Eyalets  in  Asia : — 

V.  Anatoli,  or  Anatolia,  contains  14  (?)  sanjaks :  1,  An- 
gora ;  2,  Aidln ;  3,  Boll ;  4,  Tekke ;  5,  Amid  ;  6,  Khud- 
&wend-kiar ;  7,  Sultanoni ;  8,  Saru^kh^n ;  9,  Kastemuni ; 
10,  K/ir^-hissar ;  11,  Ktir^-su  ;  12,  Kang;hri ;  13,  Kutaieb ; 
14,  Menteshe.  Balbi,  whose  authority  is  Jouannin,  gives 
eighteen  sanjaks,  several  of  which  have  other  names  than 
those  in  the  division  of  Selim. 

YI.  Karam^n,  or  Caramania,  has  seven  sanjaks :  1,  Ko- 

niah;  2,  Ak-seraV;  3,  Ak-shehr;  4,  Beg-shehr;  5,  Kir- 

shehr;  6,Kaisarieh;  7,  Nikde.   (MadenfB.;  Guruk?  B.: 

Larenda?  B.) 

~  VII.  SiwiM  has  seven  sanjaks:  1,  Siw&s;  2,  Amasia; 
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3,  Chorum ;  4,  Bozok ;  5,  Diwrijl ;  6,  Janik ;  7,  Arabgir.  Balbi 
mentions  eight  sanjaks,  several  of  which  have  other  names. 

VIII.  Trabesun,  or  Trebizond,  has  three  sanjaks:  1,  Tra- 
besun ;  2,  Gonia ;  3,  Batum. 

IX.  Kars  contains  at  present  three  sanjaks:  1,  Kars; 
2,  Ani ;  3,  Erdanuji. 

X.  Childir  contained  twenty  very  small  sanjaks  in  the 
time  of  Selim ;  but  the  greater  part  of  this  eyalet  has  been 
ceded  to  Russia,  and  the  remaining  and  smaller  part  has 
been  united  with  the  eyalet  of  Kars,  of  which  the  eastern 
part  has  likewise  been  ceded  to  Russia. 

XI.  £rz-nim  contained  fourteen  sanjaks  during  the  reign 
of  Selim,  but  it  seems  that  it  has  now  only  the  following 
eight :  1,  Erz-rum ;  2,  Kamakh ;  3,  Maden  (?) ;  4,  £rz-injan ; 
5,  K^ra-hissar  (?) ;  6,  Gumiish-kaneh. 

XII.  Wan  had  fourteen  sanjaks,  including  the  dominions 
of  some   hereditary  chiefs ;   but  it  has  now  only  ^\e : 

1,  Wan ;  2,  Mush ;  3,  Bedlis ;  4,  Khoshab ;  5,  Bayazid. 

XIII.  Rakka  had  ten  sanjaks,  which  are  now  reduced  to 
the  following  five :  1,  Rakk&;  2,  Orfa;  3,  Bir;  4,  Tor; 
5,  Khabur. 

XIV.  Diyaxbekir  had  twenty-six  sai^aks,  but  Balbi 
mentions   only  three:     1,   Diyarbekir,  or  Kari-Hamid; 

2,  Maden  (?) ;  3,  Siwerek :  besides  which  there  are  several 
principalities  of  the  Kurd  chie&,  such  as  Palu,  Agil,  Guh, 
and  others. 

XV.  Shehrzol,  or  Shehrzur,  formerly  contained  thirty- 
two  sanlalffl.  It  has  lately  been  united  with  the  evalet 
of  Baghdad,  and  contains  the  sanjaks  of— I,  Kerkuk; 

2,  Shehrzol ;  3,  Erbil ;  4,  Bay4n.  There  are  several  prin- 
cipalities of  the  Kurds  in  this  eyalet. 

XVI.  Mosul  had  six  sai^aks,  but  has  now  only  two, 
Mosul  and  £l-kosh.  Several  tribes  of  Kurds,  Turkomans, 
and  Arabs  are  quite  independent. 

XVII.  Baghdad  contained  eighteen  sanjaks,  but  has  now 
only  nine,  besides  those  of  the  eyalets  of  Shehrzol  and  of 
Basrah  united  with  Baghdad,  liie  sanjaks  are — 1,  Bagh- 
dad; 2,  Meshed-* Ali;  3,  Meshed-Husein ;  4,  Hillah  ; 
5,  Ank ;  6,  Nisibi ;  7,  Mardin ;  8,  Basrah ;  9,  Koma.  It 
contains  also  several  half-independent  principalities  of  the 
Kurds,  and  there  are  some  tribes  of  Arabs  that  are  quite 
independent. 

XvIII.  Mer'ash  had  formerly  five,  and  has  now  only 
four  sanjaks:  1,  Mer'ash;  2,  Xintab;  3,  Malatia;  4,  Ai- 
bostan,  B.  (Karsz?) 

XIX.  Basrah,  or  Bassora,  contained  thirty  sanjaks  during 
the  reign  of  Selim,  and  a  great  nunaber  more  before  the 
accession  of  this  sultan :  it  is  now  united  with  Baghd&d. 

XX.  Adana  had  formerly  five,  and  has  now  seven  san- 
jaks: 1,  Ad&na;  2,  Tarsus;  3,  Alayeh;  4,  Sis;  5,  P&yas, 
B. ;  6,  Anemur,  B. ;  7,  Selef  keh,  B.  (Ichil  ?) 

XXI.  Haleb,  or  Aleppo,  contains  six  sanjaks,  the 
names  of  which  in  Balbi  do  not  always  agree  with  those 
in  the  division  of  Selim.     1,  Haleb ;   2.  Klis,  or  Killis ; 

3,  B^s  or  Bail^ ;  4,  Skanderun  or  Alexandretta,  B. ; 
5,  Antakia,  or  Antioch,  B. ;  6,  Shogr,  JesK-Shogr,  or  Sheg- 
gur,  B. 

XXIL  Tripoli,  or  Tarablus,  in  Syria,  had  formerly  five, 
and  now  has  two  sanjaks :  I,  Tripoli ;  2,  Latakia.  This 
eyalet  contains  the  half-independent  countries  of  the 
Nozairis,  the  Maronites,  and  ttie  Ismaelites,  which  have 
the  names  of  sanjaks  in  the  division  of  Selim. 

XXIII.  Damascus,  or  Damas,  had  formerly  eight  sanjaks. 
According  to  Balbi,  it  has  now  twelve : — 1,  Damascus ; 
2,  Hamah ;  3,  Hems ;  4,  Tadmor ;  5,  Jerusalem ;  6,  Bethle- 
hem ;  7,  Kalil,  or  Hebron  ;  8,  R&yh,  or  Jericho ;  9,  Nablus, 
orSichem;  10,  Gaza;  11,  Ramli;  12,  Jaffa,  or  Joppe. 

XXIV.  Acre,  or  Akkk.  This  eyalet  is  not  in  the  list  of 
Selim.  It  contains  five  sanjaks : — 1,  Beiriit ;  2,  Saide,  or 
Sidon ;  3,  Siir,  or  Tyi-us ;  4,  Nasrah,  or  Nazareth ;  5,  Taba- 
rieh.  Within  this  eyalet  are  situated  the  half-independent 
countries  of  the  Mutualis  and  of  the  Druses. 

It  is  very  doubtful  if  the  Syrian  eyalets  are  still  divided 
as  Balbi  states,  having  been  fdr  a  long  time  in  possession 
of  the  pasha  of  Egypt,  Mehemed  'Ali,  who  has  lately  been 
compelled  to  restore  them  to  the  Sultan.  Since  this  event 
we  are  without  any  accurate  information  concerning  the 
administrative  division  of  these  provinces. 

XXV.,  XXVI.  Jidda  and  Saida  in  Arabia;  the  number 
of  sanjaks  is  not  given. 

XXVII.  Egypt  is  considered  as  an  eyalet,  divided  into 
twelve  sanjaks,  each  of  which  was  formerly  governed  by  a 
bey  of  the  Mamluks. 
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XXVIII.  Creta,  or  Candia,  has  three  sanjaks  •— 1,  Canea: 
2jRetimo;  3,  Candia. 

The  administration  of  the  provinces  is  described  below. 
We  only  observe  here  that  the  number  of  sanjaks  in  Asia 
has  greatly  diminished ;  and  that  neither  the  eyalets  nor 
the  sanjaks  have  such  invariable  limits  as  provinces  in 
Europe  usually  have. 

The  present  sultan,  Abdti-1-Mejid  I.,  succeeded  his  father 
Mahmud  II.,  in  a.h.  1256  (a.d.  1840).  The  Sultan  of 
Turkey  is  absolute  in  this  sense,  that  there  is  no  political 
body  m  the  empire  which  has  any  recognised  power  to 
check  his  will :  out  he  is  obliged  to  rei^  conformably  to 
the  religious,  political,  and  civil  principles  contained  in 
the  Kor&n ;  conformably  to  the  Sunna,  or  the  words  of  the 
prophet  Mohammed  preserved  by  tradition ;  and  to  the 
unanimous  decision  of  the  assembly  of  the  Ulemas,  in 
which  the  Mufti  presides ;  and  conformably  to  the  Kanun- 
name.  The  Kanun-nkme,  a  word  derived  from  the  Greek 
(irctvttfv),  is  a  kind  of  code  containing  decisions  and  institu- 
tions wliich  have  been  made  since  the  beginning  of  the 
empire,  and  conformably  to  the  Kor&n.  This  legi^ation  is 
also  called  *  Urf i,'  or  the  arbitrary  legislation,  because  it 
treats  of  such  matters  as  have  only  been  decided  in  a  general 
way  by  Mohammed,  However,  as  the  principles  of  abso- 
lute monarchy  contained  in  the  Kor&n  are  very  large,  and 
the  Sultan  is  the  chief  of  the  Mohammedan  religion  as 
successor  of  the  Khalifs,  his  power  is  less  checked  by  law 
than  it  is  by  custom,  by  public  opinion,  and  by  the  rebel- 
lious spirit  of  his  subjects. 

Government, — ^The  civil  and  religious  law  having  only 
one  source,  the  Kor^n,  the  highest  dignitary  is  the  Mufti, 
who  is  the  supreme  authority  with  regard  to  the  legality  of 
religious,  civil,  and  political  acts :  he  is  the  patriarch  and 
the  high  chancellor  of  the  empire.  His  counsellors  are,  the 
Sheikhu-l-isl^m  Kiayazi,  or  vice-mufti ;  the  Telkhisji,  the 
representative  of  the  mufti  for  daily  affairs ;  the  Mektubji, 
or  chancellor ;  and  the  Fetw^-Emini,  or  director  of  the  chan- 
cery for  the  issue  of  fetw4s,  or  ecclesiastical  decrees.  The 
Sultan  does  not  declare  war  nor  conclude  peace :  nor  does 
he  undertake  anything  of  importance  witnout  previously 
asking  the  Mufti  and  his  Ulemas  <  if  it  is  comformable  to 
the  law  ;*  and  the  Mufti  decides  the  matter  by  a  fetwu. 
Sometimes  also  the  nation  applies  to  the  Mufti  for  similar 
purposes,  especially  in  cases  of  rebellion,  which  becomes  a 
legal  opposition  as  soon  as  the  motive  of  it  is  declared  to  be 
just  and  legal  by  a  fetwi.  The  Mufti  and  his  counselloM, 
the  high  judges  of  Riim-ili,  of  Anatoli,  of  Constantinople, 
of  Mecca,  of  Medina,  and  several  other  high  functionaries, 
are  called*  the  dignitaries  of  law' (^enasibi-sheiive),  or 
•  the  dignitaries  of  science '  (Menasibi-ilmiye).  The  as- 
sembly of  these  functionaries  is  called  the  assembly  of  the 
Ulemas,  or  '  wise  men.'  Ulema  is  the  general  name  ot 
theologians  and  jurists,  who  are  bound  to  aid  the  Mufti 
with  their  advice  when  he  summons  them  to  his  assem- 
blies. Ail  the  Kadis,  or  judges,  and  the  *  muderris,'  or 
Srofessors  of  sciences,  are  under  the  authority  of  the 
lufti.  The  council  of  the  Mufti  is  not  unlike  the  Ministry 
of  Instruction  and  of  Ecclesiastical  and  Medical  Affairs  io 
Prussia,  which  however  has  not  the  administration  of 
justice.  [Ulema.] 

State  Dignities. — ^I.  Digiiities  of  the  pen. — ^They  are 
divided  into  three  classes,  viz.  Rij&l,  Khoj^  and  Agha. 

1.  Rij&l.  The  members  of  this  class  form  the  Sublime 
Porte  of  the  grand-vizir,  or  the  state  ministry  and  state 
council,  the  president  of  i^hich  is  the  grand-vizlr.  Under 
him  are  three  ministers ; — 1,  the  Kiaya^bey,  or  minister  for 
home  affairs ;  2,  the  Reis  Efendi,  or  minister  of  the  foreign 
office ;  3,  the  Chaush-bashi,  or  minister  of  the  executive 
power,  under  whom  are  360  chaush,  or  state  messengers, 
divided  into  15  companies,  commanded  each  by  a  biiiuk- 
bashi ;  but  the  title  of  rij&l  belongs  only  to  the  above- 
mentioned  three  ministers,  and  to  six  unoer-secretaries  of 
state,  among  whom  is  the  Kanunji,  or  the  minister  who  has 
the  revision  of  the  decrees  and  other  leral  acts  of  the 
ministers,  and  who  takes  care  that  these  decrees  are  con- 
formable to  the  principles  of  the  Kanun-n&me. 

2.  Khoja.  The  members  of  this  class  form  the  Porte  of 
the  defterdar,  or  the  ministry  of  finance,  the  director  of 
which  is  the  first  defterdar.  Under  him  are  the  second 
and  the  third  defterdar ;  the  Nishanji-bashi,  or  secretary 
of  state  for  the  sultan's  signature  (seal-keeper) ;  and  the 
Defter-emini,  or  the  superintendent  of  the  office  of  finance, 
who  have  the  rank  of  ministers.    The  ministers  have  the 
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title  of  Vizir,  and  their  assembly  is  called  the  Diwan :  they 
are  also  called  Vizirs  of  the  Cupola,  because  they  used  to 
assemble  in  an  apartment  surmounted  by  a  cupola. 

3.  Agha.  To  this  class  belong,  or  belonged,  several 
military  and  civil  officers,  such  as  the  Bostanji-bashi,  or 
commander  of  the  guard  of  the  gardens  within  the  Seraglio ; 
the  Tof)ji-ba8hi,  or  commander  of  the  artillery ;  the  Miri- 
'Alem,  or  bearer  of  the  standard  of  the  Prophet ;  the 
Ihtisab-agha,  or  prsefect  of  the  public  markets ;  the  Kapi- 
jiler-kiayazi,  or  great  chamberlain ;  and  others.  Several 
of  these  functions  have  been  abolished,  as  observed  below. 

II.  Dignities  of  the  Sword.  To  this  class  belong  the 
governors  of  the  eyalets,  or  Beyler-beys,  who  are  pashas 
of  two  tails ;  the  governors  of  the  sanjaks,  or  Sanjak-beys, 
who  are  pashas  of  one  tail ;  and  the  governors  of  the 
woiwodships,  or  under  divisions  of  the  sanjaks,  who  are 
not  pashas,  but  only  beys.  The  vizirs  are  pashas  of  three 
tails,  and  so  is  the  Serasker,  or  general-field-marshal ;  but 
the  rank  of  a  vizir  is  often  giveh  to  the  governors  of  eya- 
lets, and  the  gjovemors  of  the  sanjaks  are  very  often 
pashas  of  two  tails.  The  governor  of  an  eyalet  has  always 
a  sanjak,  or  sometimes  several,  of  which  he  is  also  the 
governor ;  and  he  has  little  authority  over  the  subordinate 
governors.  The  pashas  combine  the  functions  of  military 
commanders,  of  judges,  and  of  receivers  of  the  taxes. 
With  regard  to  the  taxes,  there  is  a  double  mode  of  admi-r 
nistering  the  sanjaks.  The  pashas  either  hold  their  pro- 
vince for  life,  and  pay  annually  a  certain  sum  to  the  trea- 
sury of  the  empire,  in  which  case  they  are  called  *  Mute- 
sarrif ;'  or  they  give  an  account  of  the  yearly  income  of  the 
province  to  the  defterdar  in  Constantinople,  in  which  case 
they  hold  the  province  only  for  a  certain  time,  and  are 
called  ^  Mute-sellim.'  If  a  pasha  receives  a  second  sanjak, 
he  is  neither  mute-sarrif  nor  mute-sellim  in  respect  of  it, 
but  *  Muhasil,'  or  *  receiver  of  the  taxes.'  There  is  great 
confusion  in  the  system  of  administration ;  and  it  depends 
entirely  upon  the  sultan  to  change  the  division  of  the  eya- 
lets, and  to  make  as  many  sanjaks  or  woiwodships  of  them 
as  he  finds  convenient  to  give  to  his  officers. 

The  late  sultan,  Mahmud  II.,  made  great  changes  with 
regard  to  the  high  functions  of  the  empire.  A  considerable 
number  of  subordinate  places,  especially  in  the  Porte  of 
the  defterdar  (finance)  was  abolished,  and  important 
changes  were  made  concerning  the  rank  of  the  different 
fiinctionanes,  who  all  wear  a  kind  of  European  uniform. 
The  changes  in  the  army  were  radical :  the  Janissaries  were 
exterminated,  and  the  regular  troops  received  a  European 
organization.  The  e^eneru-field-marshal  has  still  the  name 
of  Serasker,  or  Serasker-Pasha.  The  second  in  rank  is  now 
the  Beyler-Bey  Vizir,;;or  the  commander  of  the  Sultan's 
life-guard,  whose  fiill  title  is  *  Mushiii-lisakiri  Khas&,'  or 

*  councillor  of  the  house-troops.'  The  Beyler-Bey  Virfr 
has  been  substituted  for  the  Bostanji-Bashi,  a  dignity  which 
was  abolished,  like  that  of  the  Miri-'Alem  mentioned 
above.  The  Mushiri-Topkh&ney-'Amire,  or  '  the  coun- 
cillor of  the  imperial  artillery,'  is  another  new  military 
dignitary,  who  has  been  substituted  for  the  Topji-Bashi. 
The  army,  foot  as  well  as  horse,  is  divided  into  '  ferik,'  or 
divisions  commanded  by  a  Ferik-Pasha.  Each  '  ferik  *  is 
divided  into  *  liwa,'  or  bngades  commanded  by  a  Miri-liwa- 
Pasha ;  a  *  liwa '  contains  two  '  41ai,'  or  regiments  com- 
manded by  a  Mirl-&lai-Bey,  or  colonel ;  an  *  alai '  is  com- 
posed of  four  '  tabur,'  or  battalions,  commanded  by  a  Bin- 
bashi,  or  major ;  each  *  tabur '  has  eight  •  buluk,'  or  com- 
panies, commanded  by  a  '  Yiiz-bashi,'  or  captain ;   and  a 

*  buluk '  is  composed  of  eight '  on,'  or  sections,  each  com- 
manded by  an  *  On-bashi,'  or  corporal. 

Similar  changes  have  been  introduced  into  the  civil 
department.  Many  offices  in  the  imperial  household  have 
been  abolished,  such  as  those  of  the  *  Silihdar-Agha,'  or 
armour-bearer  of  the  Sultan,  which,  in  former  times,  was 
apost  that  gave  great  personal  influence  over  the  Sultan. 
The  *  Diilbend-^ha,'  or  keeper  of  the  Sultan's  tuiban ; 
the  *  Kahweji-Ba^i,'  or  the  first  coffee-maker ;  the  *  Bul- 
biilji-Bashi,'  or  the  first  nightingale-  keeper ;  the  '  Tutujl- 
Bashi,'  or  the  first  parrot-keeper ;  the  *  Ch&ntaji-Bashi,'  or 
the  keeper  of  the  Sultan's  purse,  have  likewise  disappeared 
from  among  the  officers  of  the  imperial  household.  All 
the  officers,  attendants,  soldiers,  ana  servants  employed  in 
the  Seraglio  amounted  in  former  times  to  12,000  *  swords,' 
that  is,  *  men,*  besides  the  females.  The  first  officer  of 
4he  harem  (a  word  which  signifies  '  the  apartment  of  the 
women')  and  of  the  whole  seraglio  of  the  Sultan  is 


the  fCislar-Agha  (the  master  of  the  girls),  who  is  also 
called  « Babes-seadet-Agha,'  or  « master  of  the  door  of 
happiness.'    One  of  his  first  subordinate  officers  is  the 

*  Peshkesjl-Bashi,'  *  the  sui-veyor  of  the  presents,'  who 
receives  the  presents  which  foreign  ambassadors  make 
to  the  Sultan.  The  women  of  the  harem  are  divided 
into  five  classes : — 1, « K&din,'  or  *  wives  of  the  Sultan,' 
in  number  from  four  to  seven ;  2, '  Grediklii,'  or  '  chana- 
ber-maids,'  among  whom  the  Sultan  usually  chooses 
his  *  kadin,'  especially  among  the  twelve  handsomest  of 
them,  who  have  titles  .of  honour.  Those  who  are  pre- 
ferred by  the  Sultan  are  called  ♦  Ikbal,'  or '  children  of 
happiness ;'  and  *  Khass-odalik,'  or  *  private  women  of 
the  Sultan.'  In  Europe  they  are  generally  called  *  Oda- 
lisk,'  which  is  not  correct.  3,  '  ustt,*  or  *  mistresses,' 
generally  called  *  khalfSJi,'  or  *  attendants,'  divided  into 

*  takim,'  or  companies  of  thirty  women  each ;  4,  *  Sha- 
gird,'  or  *  apprentices ;'  6,  *  Jarlyeh,'  or  *  slaves.* 

The  changes  introduced  by  Mahmud.  II.  into  the  system 
of  scientific  education  are  no  less  remarkable.  This 
enlightened  sultan  iinproved  the  school  for  engineers 
founded  by  Selim  IIL,  and  he  founded  a  school  for 
architects,  and  another  for  students  of  medicine.  The 
medical  school  is  divided  into  four  classes.  The  students 
of  the  fourth  class  are  mere  beginners,  and  learn  writing 
and  reading ;  in  the  third  class  are  taught  the  grammar 
and  the  syntax  of  the  Turkish  language,  and  foreign 
languages,  such  as  Arabic  and  French;  anatomy,  phy- 
siology, materia  medica,  and  therapeutics  are  taught  in  the 
second  class ;  physic  and  chemistiy,  in  the  first  class. 

Other  changes  have  been  made  in  the  coins,  measures, 
the  public  feasts,  and  the  ceremonies  of  the  court. 

According  to  BaJbi  (3rd  edition,  1840),  the  area  of  the 
Turkish  empire,  including  Egjrpt,  but  without  Tunis,  Tri- 
poli ( Afirica),  Servia,  Wallachia,  and  Moldavia,  is  1,033,200 
square  miles,  of  60  to  the  degree,  of  which  there  are  110,200 
in  Europe,  556,000  in  Asia,  and  367,000  in  Africa  (Egypt 
and  her  dependencies).  According  to  the  same  authonty, 
this  area  is  peopled  by  22,500,000  inhabitants,  of  whom 
there  are  7,000,000  in  Europe,  12,500,000  in  Asia,  and 
3,000,000  in  AMca.  Balbi  estimates  the  revenue  of 
Turkey  at  460,000,000  francs,  or  18,400,000/.  sterling,  an 
amount  which  seems  too  hi^h,  even  if  we  admit  100,000,000 
francs,  or  4,000,000/.  sterling,  as  the  revenue  of  Egypt. 
The  navy  is  composed  of  23  ships  of  the  line,  28  frigatea. 
and  120  ships-of-war  of  an  inferior  order.  The  regular 
army  is  said  to  be  70,000  men  in  time  of  war.  During  the 
last  war  with  Egypt  the  Turkish  army  consisted  <^  double 
this  number. 

Inhabitants, — The  inhabitants  are  divided  into  two  great 
classes — ^the  Turks,  or,  more  correctly,  Turks-Osmanlis,  who 
are  the  ruling  race ;  and  the  ^  Rayas,'  that  is  '  the  flock,' 
who  are  the  antient  inhabitants  of  the  countries  concpiered 
by  the  Turks^smanlis.  The  Rayas,  who  are  Christians, 
except  some  pagan  tribes,  are  subject  to  the  capitation  or 
poll-tax,  which  the  Osmanlis  do  not  pay :  they  have  the 
exercise  of  their  religion  with  some  restrictions,  and  they 
are  dressed  in  a  different  way  from  the  Turks.  In  general 
the  Rayas,  although  they  form  communities  and  have  their 
local  authorities,  are  entirely  in  the  position  and  have  all 
the  disadvantages  of  a  subdued  race.  The  Rayas  are  fisu' 
more  numerous  than  the  Turks,  especially  in  Europe  : 
they  belong  to  different  nations,  tne  Greeks  are  the 
most  numerous;  the  nations  of  Slavonic  origin,  such  as 
the  Bosniacs  (only  ihe  Christian  Bo^acs  are  Rayas),  ihe 
Servians,  the  Bulgarians,  as  well  as  the  Aitnemans,  are 
likewise  veiy  numerous.  Several  nations  which  have  an 
oriffin  different  from  that  of  ttie  Turks-Osmanlis,  are  never- 
theless not  reckoned  among  the  Rayas,  because  they  have 
adopted  the  Mohammedan  retigion.  To  this  class  belong 
a  g^eat  numl>er  of  Kurd,  Arabic,  and  Tartar  tribes,  the 
Mohammedan  Bosniaks,  and  the  Albanians,  or  Skypetars, 
the  inhabitants  of  antient  Epirus.  Foreigners  in  Tuiiiey 
are  considered  as  Rayas,  but  they  are  protected  by  the 
authority  of  their  ambassadors  and  consuls.  In  1840  an 
imperial  decree  was  issued,  by  which  great  privileges 
were  granted  to  tiie  Rayas,  especially  with  regard  to  the 
administration  of  justice  between  them  and  theTurits,  and 
the  pa3n3ient  of  taxes.  This  decree  contained  some  prin- 
ciples of  law  which  were  taken  from  the  French  *  Code 
Civil.'  In  consequence  of  this,  there  was  a  general  belief 
in  Europe  that  the  Rayas  were  set  on  a  footing  of  equality 
with  the  Turks,  and  in  France  it  was  even  ^lieved  that 


Digitized  by 


Google 


T  U  R 


395 


TUB 


the  Sultan  had  given  a  modem  constitution  to-hia  subjects, 
and  that  the  French  Code  Civil  had  been  adopted  as  the 
general  law  of  Turkey.  It  afterwards  proved  however, 
that,  notwithstanding  the  decree,  things  continued  the 
fiame  as  before. 

History, — The  Turks-Osmanlis  are  a  branch  of  the  Turks 
in  the  larger  meaning  of  the  word.  The  Turks,  a  family 
distinguished  from  other  nations  by  their  language,  cus- 
toms, and  physical  character,  are  thinly  spread  over  an 
immense  extent  of  Asia,  from  the  desert  of  Gobi  to  the 
shores  of  the  Mediterranean,  and  from  the  northern  part 
of  Siberia  to  the  Persian  Gulf.  In  some  parts,  as  in  South 
Siberia,  in  Turkistan,  and  in  the  greater  part  of  Asia 
Minor,  they  form  a  compact  population :  in  others,  as  in 
Syria,  Armenia,  and  Mlesopotamia,  they  are  much  less 
numerous  than  the  oiiginaf  inhabitants.  In  Europe  the 
Turkish  population  is  compact  in  Riim-ili,  and  m  the 
government  of  Kazan  and  some  adjacent  tracts  in  Eastern 
Russia.     In  Africa  there  are  only  a  few  Turks-Osmanhs. 

We  cannot  precisely  asceilain  when  the  Turks  (we  speak 
in  the  larger  meaning  of  the  word)  first  appeared  in  Europe, 
nor  can  we  contradict  those  who  say  that  some  tribes  were 
settled  in  Southern  Russia  as  early  as  the  beginning  of 
Greek  history.  Herodotus  (iv.  22)  mentions  a  nation  by  the 
name  of  lurcse  ('Ivpcat),  which  probably  lived  south-west 
of  the  present  town  of  Kiew.  A  nation  which  lived  in  the 
same  country  is  named  Turcae,  or  Turks,  by  Pliny  (IftW. 
Nat,^  vi.  7)  and  Pomponius  Mela  (i.  19).  The  learned 
Count  J.  Potocki  {Vouage  dans  Us  Steps  SAstrachan  et 
du  Caucase,  ed.  F.  Klaproth,  vol.  ii.,  p.  5)  thinks  that 
Pliny  and  Mela  have  had  more  correct  copies  of  the 
work  of  this  historian  than  we  have,  and  that  in  the 
above-mentioned  passage  of  Herodotus  we  must  read 
Tvpicai,  instead  of  'Ivpccu.  This  opinion  has  been  adopted 
by  Eichwald  (Alte  Geographie  des  Kaspischen  Meeres, 
&c.,  p.  285,  &c.),  and  by  Hammer  {Geschickte  des 
Osmanischen  Reiches^  x.,  p.  649),  who  adds,  that  the  text 
of  Herodotus  would  be  correct  even  without  the  proposed 
alteration,  Yiiriik,  or  Yuruk,  being  the  well-known  name 
of  all  nomadic  Turks  in  Aua  Minor  and  Persia.  Strabo 
(p.  306,  ed.  Casaub.)  does  not  mention  Turks,  but  he  men- 
tions a  nation  called  Urgi  (Oj^pyot),  which  occupied  nearly 
the  same  tract  as  the  lurcae  and  Turcse. 

Eichwald  {ibid,^  pp.  288,  294,  295)  proposes  to  alter 
Odpyot  into  e^pyoi,  or  Tupjca*  (Thyrgi,  or  Tvrkai).  The 
same  author  (p.  249)  thinks  that  the  fauri,  the  antient  in- 
habitants of  the  Chersonesus  Taurica,  now  tlie  Crimea, 
were  likewise  of  Turkish  origin.  The  general  opinion  is, 
that  the  Turks  became  first  known  to  the  Europeans 
through  the  Byzantines,  in  the  fourth  or  fifth  century,  and 
this  opinion  has  not  been  abandoned  by  F.  von  Klaproth. 
But  however  antient  our  knowledge  of  the  Turks  may  be, 
they  were  known  to  the  Chinese  several  centuries  before 
there  was  an  historian  in  Europe. 

The  history  of  the  Turks  cannot  be  well  understood 
without  a  knowledge  of  the  different  tribes  into  which  they 
were  divided  from  the  remotest  times.  According  to 
Abu-1-ghazi,  cited  below,  tiie  tribes  are  :-^l,  the  Oghuzes, 
Ghuzes,  (^  Uzes,  who  called  themselves  Kuns,  and 
who  were  known  in  Southern  Russia  under  the  name  of 
Polowzi,  the  Kumani  of  the  Byzantines;  2,  the  Kiptshaks 
[Tartars,  Kiptshak] ;  3,  the  Kal&j ;  4,  the  Karlik,  or 
Kharlik;  5,  the  Kankli;  6,  the  Agach-eri,  7,  the 
Uighurs.  These  seven  tribes,  of  which  the  Khagan 
of  the  Avars  (Turks),  who  was  at  war  with  the  emperor 
Mauritius  (a.d.  582-602),  styled  himself  the  master,  were 
the  most  western  Turkish  nations,  and  first  became  known 
to  Europeans.  (Theophylact.,  vii.,  p.  174,  ed.  Paris.) 
From  the  Oghuzes,  part  of  whom  were  afterwards  called 
Turkmans,  or  Turkomans,  sprung  the  following  d3mas- 
ties  in  Asia  Minor,  Persia,  Syria,  and  Egypt:— 1,  the 
Ghasnewides ;  2,  the  Seljuks ;  3,  the  Beni  Ortok  ;  4,  the 
Atabegs ;  5,  the  Turkoman  dynasty  of  Akko-yunli,  or  the 
White  Sheep  ;  6,  the  Turkoman  dynasty  of  Kara-yunli,  or 
the  Black  Sheep ;  7,  the  Beni-Akhshid ;  8,  the  Bem-Tulak ; 
9,  the  first  dynasty  of  the  Mamluks  in  Egypt ;  10,  the 
second  dynasty  of  the  Mamluks  in  Egypt;  11,  the  K&yi, 
the  Hoeyhe  of  the  Chinese,  the  most  illustrious  of  all, 
because  the  Turks-Osmanlis  descend  from  them ;  12,  the 
Tmkiu,  the  Turks  of  the  Altai,  known  to  the  Byzantines  in 
the  sixth  century  (Tiukiu  is  the  Chinese  pronunciation  of 
T»irk);  13,  the  Khirkhiz,  now  Kirghis ;  14,  the  Kimak,  or 
Kumiik,  now  Kazi-Kiimuk,  in  Daghestftn ;  15,  the  Bejnak, 


known  in  Europe  as  Patzinacitse,  or  Petshencgues ; 
16,  the  Tul4zl ;  17,  the  Taghazghaz ;  18,  the  Mejreke,  now 
Mecher-yekes,  in  the  southern  part  of  the  Ural ;  19,  the 
Zlirih,orZerdker&n;  20,  the  Kaytak ;  21,  the  K4r&-kalpak ; 
22,  the  Odkesh ;  23,  the  Monsok ;  24,  the  Berendij,  for- 
meriy  in  Russia ;  25,  the  Boros&k,  on  the  Wolga ;  26,  the 
Tartars  of  the  Golden  Horde,  a  confederacy  of  several 
other  tribes  or  parts  of  tribes  [Tartars]  ;  27,  the  Noghais. 
The  history  gf  the  Kiptshak,  the  Tartars  of  the  Golden 
Horde,  and  of  the  Noghais,  has  been  related  under  Tar- 
tars— Kiptshak;  Crimea;  Kazan;  Astrakhan:  and 
that  of  the  Khazars  and  other  Turkish,  or  rather  half- 
Turkish  tribes,  not  mentioned  by  Abu-1-ehazi,  under  Tar- 
tars—ATAasrar*.  We  give  here  only  the  history  of  the 
most  remarkable  of  the  other  tribes,  the  Oghuzes,  the 
Seljuks,  and  the  Osmanlis. 

1.  QgrAttjse*.— Tradition  says  that  Oghuz-khan,  the  son 
of  K&ra-khan,  a  descendent  of  Turk,  who  is  the  common 
ancestor  of  all  the  Turks,  was  a  mighty  king  in  the  time  of 
Abraham.  His  empire  was  the  country  called  Turkist&n 
fTuRKisTAN],  known  to  the  Persians  by  the  name  of 
Turiui.  Under  his  successors  the  empire  was  divided: 
three  khans,  '  the  three  arrows,'  ruled  over  the  eastern 
Oghuzes,  and  extended  their  dominions  towards  Chin  ; 
three  other  khans,  *  the  three  breakers,'  were  masters  ver 
the  western  Oghuzes,  around  the  Oxus  and  the  Jax«trtes. 
The  first  of  these  *  three  breakers'  was  the  *  khan  of  the 
mountains :'  he  is  the  ancestor  of  the  younger  Oghuzes,  or 
that  part  of  the  Oghuzes  which  preserved  tJieir  name  in 
later  times,  and  of  the  Turkomans.  The  second  was  the 
*  khan  of  the  sea,'  the  ancestor  of  the  Seljuks ;  and  the 
third  was  the  '  khan  of  the  heaven,'  the  ancestor  of  the 
tribe  Kayi,  from  which  are  descended  the  Osmanlis,  For 
many  centuries  the  Oghuzes  were  perpetually  at  war  with 
the  Persians,  and  afterwards  with  the  Arabs,  who,  in  a.h. 
93  (a.d.  711)  conquered  Bokhara  and  Samarcand.  Boghra- 
khan  Hardn  extended  his  dominions  as  far  as  China,  a.h. 
369  (a.d.  999).  His  empire  was  broken  up  by  civil  troubles 
during  the  fifth  century  a.h.  (the  eleventh  a.d.),  and  be- 
came a  prey  to  the  Seljuks. 

2,  Seljuks. — ^Their  ancestor  Seljuk  was  a  mighty  imder- 
khan  of  the  Oghuzes,  and  lived  towards  the  end  of  the 
fourth  century  a.h.  (tenth  a.d.).  The  influence  of  his 
family  increased  during  the  civil  troubles  by  which  the 
empire  of  the  Oghuzes  was  shaken  after  the  dea^  of 
Boghra-khan  Hanin.  Toffhrul-Bey,  his  grandson,  who 
lived  in  the  middle  of  the  fifth  centuiy  a.h.  (the  eleventh 
a.d.),  was  an  independent  Mohammedan  prince.  His 
power  was  felt  at  Baghdad.  Al  Kkyim-bi-amri-llah,  the 
twenty-sixth  khalif  of  Baghd&d  of  the  house  of  Abb&s, 
who  was  an  instrument  in  Uie  hands  of  the  Persian  family 
of  the  Buveh,  was  i»ved  by  Toghrul-Bey  from  the  op- 
pression of  his  haughty  oppressors,  and  from  the  ambitious 
designs  of  his  son  Besasin  (Nassassiri  in  Degui^es)  who 
was  put  to  death  by  order  of  the  khan  of  the  Seljuks.  The 
khalif  rewarded  his  libei-ator  with  the  title  and  power  of 
the  Amiru-l-omra,  or  *  prince  of  tne  princes :'  he  married 
a  sister  of  the  khan,  and  Toghrul-Bey  married  a  daughter 
of  the  khalif.  In  a.h.  462  (a.d.  1069)  Toghrul-Bejr  was 
succeeded  by  his  nephew  Alp-Arsl&n,  who  also  married  a 
daughter  of  theTchalif  Al-K&yim.  Alp-Arsliin  conquered 
a  lai'ge  part  of  Turkistiin,  the  north-western  part  of  Persia, 
Armenia,  Georgia,  Mesopotamia,  and  Syria.  He  was  in- 
volved in  long  wars  with  the  Greeks,' which  he  terminated 
successfully  in  a.h.  464  (a.d.  1071)  by  a  victory  over  the 
emperor  Homanus,  who  became  a  captive  of  the  Turks. 
The  prime-minister  of  Alp-Arslan  was  Nizamu-l-Miilk, 
famous  as  a  statesman  and  historian.  Alp-Arsl^'s  son 
and  successor,  Melek-Shah,  conquered  the  greater  part  of 
Asia  Minor,  called  by  the  Turks  Kiam,  or  the  countnr  of 
the  Romans.  His  successors  were  the  masters  of  Asia 
Minor,  Syria,  Mesopotamia,  Armenia,  part  of  Persia,  and 
Western  Turkistan,  during  one  hundred  and  thirty  years. 
Towards  the  end  of  the  seventh  century  a.h.  (the  thirteenth 
A.D.)  their  power  was  broken  by  civil  dissensions,  caused 
by  the  ambition  of  the  royal  princes  and  those  of  the 
under-khans.  Mesud,  who  died  in  a.h.  697  (a.d.  1297), 
was  only  the  shadow  of  a  king.  'Al&-ed-din  II.,  his  suc- 
cessor, was  the  last  sultan  of  the  empire  of  the  Seljuks. 
He  was  killed  by  the  Mongols  in  a.h.  707  (a.d.  1307),  and 
the  Seljukian  monarchy  was  divided  into  the  following 
states,  ail,  except  one,  governed  by  princes  of  the  tribe  oi 
the  Seljuks. 


Digitized  by 


^E2        T 

Googl( 


T  D  R 


396 


T  U  R 


K&rasi  became  master  of  Mysia;  Sani-Khan  and  Aidin 
reigned  each  in  a  part  of  Lydia ;  Menteshe  in  Caria ;  Teke 
in  Lycia  and  Pamphylia;  Hamid  in  Pisidia  andlsauria; 
KirvLmhxi,  the  most  powerful  of  all,  was  lord  of  Lycaonia, 
and  reigned  as  sultan  in  the  city  of  Koniah,  once  the  capi- 
tal of  the  Seljukian  empire ;  Kennian  founded  a  petty  state 
in  Northern  Phrygia;  Ghazi  Chelebi,  the  only  one  among 
these  princes  who  was  descended  from  the  reigning  dy- 
nasty of  the  Seljuks,  led  the  life  of  a  pirate  at  Smope  and 
Heraclea  on  the  Black  Sea.  Another  tribe,  which  had 
lately  arrived  in  these  western  countries,  had  subdued 
Galatia  and  Bithynia:  this  was  the  tribe  of  the  Turks-Os- 
manlis. 

7V<rA*-0«nan/w.— Soliman-Shah,  the  son  of  Kay-alp, 
the  chief  of  the  tribe  of  the  K4yi,  lived  in  the  environs  of 
Mah^n  in  Khor&s&n  in  the  bepfinning  of  the  seventh  cen- 
tury A.H.  (the  thirteenth  a.d.).  He  fled  before  the  approach 
of  Genghis-Khan,  in  a.h.  621  (a.d.  1234),  and  settled  with 
50/)00of  his  men  in  Erzenj&n  and  Akhlath  in  Armenia. 
Seven  years  later,  after  Khor^&n  and  Khow&rezm  had  been 
conquered  by  *Al&-ed-dln,  the  sultan  of  the  Seljuks  in 
Koniah,  Soliman  returned  to  the  steppes  of  his  native  coun- 
try. Crossing  the  Euphrates  near  Ja'ber,  he  was  drowned 
in  that  river,  and  his  tribe  erected  a  tomb  to  his  memory, 
which  still  exists,  and  has  the  name  of  *  Turk-mes&rt,'  or 
the  •  Tomb  of  the  Turk.'  One  part  of  his  tribe  continued 
their  march  to  Khords&n ;  another,  commanded  by  Erto- 
ghrul,  *  the  upright  or  the  brave  man,'  one  of  the  four  sons 
of  Soliman,  resolved  to  remain  in  the  western  countries, 
and  to  settle  there  under  the  protection  of  'Al&-ed-dln,  the 
sultan  of  Koniah.  On  their  march  to  the  west,  they  saw  in 
a  plain  two  armies  preparing  for  battle :  one  of  them  was 
numerous,  the  other  feeble,  but  of  warlike  appearance. 
Without  hesitating,  Ertoghrul  resolved  to  assist  the  feeble. 
It  was  the  army  of 'Alk-ed-din  gjoing  to  fight  with  the  Mon- 

Sols ;  and  with  ErtoghruVs  assistance  the  Seljuks  gained 
le  day.  'Al&-ed-din  rewarded  Ertoghrul  with  a  dress  of 
honour,  and  gave  him  and  his  tribe  the  fertile  pasture- 
grounds  of  Tumanij,  Ermeni,  and  Sogud,  or,  according  to 
some,  the  Mountains  of  K&r^ a-dagh  near  Angora.  Erto- 
ghrul assisted  the  sultan  in  all  his  wars  with  the  Greeks 
and  the  Mongols,  and  afterwards  received  the  district  of 
Sultan-on^,  on  the  frontiers  of  the  dominions  of 'Ala'-ed- 
din  and  the  Byzantine  empire,  as  a  flef,  on  condition  of  de- 
fending the  frontiers  against  the  invasions  of  the  Byzantines. 
Ertoghrul  died  in  a.h.  687.  (a.d.  1288).  His  successor  as 
chief  of  the  tribe  was  his  son  Osman. 

Osman  (a.h.  687  till  726 ;  a.d.  1288  till  1326)  was  the 
fdunder  of  the  Turkish  empire  ;  he  is  the  ancestor  of  the 
reigning  d3n[iasty  :  and  he  has  given  his  name  to  a  nume- 
rous and  powerful  nation.  The  divine  origin  of  prophets 
and  the  future  grandeur  of  heroes  are  often  announced  to 
the  nations  of  3ie  East  by  dreams  and  visions.  Ertoghrul 
dreamed  that  his  house  would  rise  to  power.  Osman 
dreamed  that  a  tree  grew  from  his  lap  and  overshadowed 
the  earth.  This  was  explained  to  mean,  his  descendents 
should  rule  over  the  worid ;  and  as  the  Kor&n  says  that 
*  good  dreams  come  from  God,'  the  warriors  of  his  tribe 
joyfully  shed  their  blood  to  prove  the  truth  of  the  words  of 
their  prophet.  During  the  life  of  his  father,  Osman  had 
signauzed  himself  as  a  virtuous  youth  andflm  intrepid  war- 
rior. Accompanied  by  a  chosen  band  or '  alper '  (that  is, 
strong  and  gallant  men,  the  plural  of  *alp,'  'strong'),  he 
was  me  dread  of  the' Greeks  and  the  Mongols  of  Persia. 
Osman,  and  the  three  bravest  of  his  companions,  Konur- 
alp,  Torghud-alp,  and  Aighud-alp,  appear  in  Turkish  his- 
tory like  King  Arthur  and  his  knights,  or  Charlemagne  and 
his  paladins.  They  took  by  storm  the  strong  fortress  of 
Melangena,  which  received  the  Turkish  name  of  K(ira-his- 
sar,  or  the  'black  castle,'  and  Osman  was  invested  with  it 
as  a  flef  by  SulUn  'Ali-ed-din  (a.h.  688,  a.d.  1289).  His 
power  grew  gradually  by  conquests  from  the  Greeks,  and 
afterwards  from  some  petty  Senukian  princes  of  Asia  Minor, 
especially  by  the  conquest  of  Srusain  a.h.  717  (a.d.  1317). 
In  a.h.  722  (A.D.  1321)  the  first  Turks-Osmanlis  crossed 
the  Bosporus  and  appeared  in  si^ht  of  Constantinople, 
two  similar  expeditions  having  previously  been  made  by 
the  Seljuks,  in  a.h.  662  (a,d.  1263)  and  in  a.h.  708  (a.d. 
1308).  At  his  death,  which  took  place  in  a.h.  726  (a.d. 
1326),  he  left  to  his  successor,  Urkhan,  a  state  which  compre- 
hended a  con^derable  part  of  Bithynia  in  the  north,  Gula- 
tla  in  the  east,  and  Phrygia  in  the  south,  the  western  fron- 
tiers of  which  were  the  river  Sangarius  and  its  southern 


tributary,  the  Thymbrius.  This  state,  after  Sultan  *A14-ed- 
din  had  been  killed  by  the  Mongols  in  a.h.  707  (a.d.  1307  . 
became  almost  independent.  The  name  Osman  is  of 
Arabic  origin  (othm^),  and  signifies  literally  *  the  bone- 
breaker  ;'  but  it  also  designates  a  species  of  large  vulture, 
usually  called  *  the  royal  vulture,'  and  in  this  latter  accep- 
tation it  was  given  to  the  son  of  Ertoghrul. 

Urkhan  (a.h.  726  till  761 ;  a.d.  1326  till  1359)  was  the 
successor  of  Osman,  and  his  eldest  son.  His  reigri  was 
signalised  by  conquests,  and  by  some  political  and  military 
institutions  which  have  been  the  groundworTc  of  the  Tutk- 
ish  constitution  until  our  days.  His  brother  'Ali-ed-din, 
a  prince  distinguished  by  the  modesty  of  his  character  and 
by  his  faithful  devotion  to  Urkhan,  was  his  prime-minister, 
the  first  grand-vizf  r  mentioned  in  the  Turkish  annals.  'Ala- 
ed-din  made  wise  la^vs  concerning  the  dress  of  the  people 
and  the  mint :  the  first  coins  of  the  Osmanlis  date  from 
the  reign  of  Urkhan.  By  his  advice  Urkhan  ordered  the 
'  khotbah,'  or  the  public  prayer,  to  be  said  in  his  name, 
which  had  formerly  been  pronounced  in  the  name  of  the 
sultan  of  Koniah.  Thus  by  coining  money  bearing  his  name, 
and  by  the  '  khotbah '  being  said  in  his  name,  Urkhan  as- 
sumed two  prerogatives  which*  according  to  the  Isl&m,  con- 
stitute the  privilege  of  majes^.  His  vassalage  to  Koniah 
was  abolished,  and  the  state  oi  the  Turks-Osmanlis  became 
an  independent  empire.  To  secure  the  rising  power  of  his 
brother,  'Al&-ed-din,  assisted  by  the  high  judee  K&ni 
Khalil  ChendereH,  established  a  standing  army  long  be- 
fore any  such  thing  was  known  in  Europe.  This  was 
the  famous  body  of  the  Janizaries,  a  wora  mutilated  by 
Europeans  from  the  Turkish  •Yeni-cheri,'  or  *the  new 
troop.'  [Janizaries.]  {Biographical  Dictionary^  ^^AIa- 
ed-din.')  The  new  troops  decided  the  victory  in  the  bat- 
tle of  Philocrene,  where  the  emperor  Andronicus  the 
Younger  was  entirely  defeated  by  Urkhan  and  *Al&-ed-dSn, 
and  compelled  to  cross  the  Bosporus,  and  to  take  refuse 
under  the  walls  of  Constantinople  (a.h.  731;  a.d.  1330>. 
The  conquest  of  Nicsea,  once  the  residence  of  Greek  em- 
perors [Theodorus  Lascaris],  was  the  fruit  of  this  victory ; 
and  six  years  afterwards  the  rest  of  Bithynia  and   the 

freater  part  of  Mysia  (K&r&si)  fell  into  the  hands  of  the 
urks.    Piicaea  became  the  residence  of  Urkhan,  the  Greek 
convents  were  occupied  b^  Mohammedan  derwishes,  and 
Moliah  Khosrew,  Wasi  *Ali,  and  other  Turkish  poets  com- 
posed their  elegies  on  the  solitudes  of  Mount  Olympus. 
During  this  time  the  Turks  had  thrice  crossed  the  Bos- 
porus and  the  Dardanelles,  and  the  emperor  Andronicus 
was  compelled  to  surrender  his  provinces  in  Asia  which 
had  been  conauered  by  Urkhan.    This  peace,  the  first 
which  was  maae  between  the  Osmanlis  and  the  Greeks, 
was  concluded  in  a.h.  734  (a.d.  1333).     But  as  early  as 
A.H.  738  (A.D.  1337)  a  strong  body  of  Osmanlis  again 
crossed  the  Bosporus,  commanded  by  Urkhan,  who  was  the 
first  Turkish  sultan  that  ever  put  his  foot  on  the  soil  of 
Europe.    He  repeated  his  expeditions,  which  had  rather  a 
predatory  character,  in  the  following  years,  till  at  last  the 
emperor  John  Cantacuzenus  (a.d.  1341-1356)  reconciled 
Urkhan  by  giving  him  his  daughter  in  marriage  (a.h.  747 ; 
A.D.  1346).    Urkhan  was  then  sixty  years  old.    Notwith- 
standing his  relationship  to  the  emperor,  he  continued  hos- 
tilities ;  and  in  a.h.  756*  (a.d.  1354)  his  son  Soliman  crossed 
the   Dardanelles  with  a  few  troops,  and  surprised  the 
castle  of  Tzympe,  now  Chini,  near  Gailipoli,  wnich  from 
that  time  remained  in  the  hands  of  the  Turks,  who  were 
thus  settled  in  Europe.    During  the  civil  troubles  between 
the  emperor  John  Cantacuzenus  and  his  son-in-law  John 
Palseologus,  Urkhan  assisted  the  emperor,  and  seized  the 
castle  of  Grallipoli,  the  key  of  the  Dardanelles,  in  which  he 
maintained  himself  after  the  abdication  of  John  Canta- 
cuzenus against  the  troops  of  the  emperor  John  Palse- 
ologus.    "Die  conquest  of  Gallipoli  was  an  event  so  impor- 
tant, that  Urkhan  announced  it  by  pompous  letters  to  the 
petty  Seljukian  princes  of  Asia  Minor.  •  Urkhan  died  in 
A.H.  761  (a.d.  1359),  at  the  age  of  seventy-five  years.    His 
empire  was  divided  into  several  provinces,  which  were 
governed  by  pashas.    This  word,  which  comes  from  the 
Persian  *  pai-siiah,'  or  '  the  foot  of  the  Shah,'  is  of  very  an- 
tient  origin.    In  the  remotest  times  the  ministers  of  the 
kings  of  Persia  were  called  his  feet,  his  hands,  his  eyes,  his 
ears  (Xenophon,  Cyrop.,  viii.,  c.  2, 10),  and  his  tongue.  The 

*  nammer,  vol.  t,  p.  145.  laya  a.h.  758  (a  d.  1356).  But  Tcvmpe  was  eon- 
qucred  before  Gallipoli,  and  both  tiio  casUei  were  lost  a  ahoit  time  belbte  the 
abdieatioa  of  Joha  CantacuxenuB,  in  the  month  of  January,  136ft. 
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title  of  *  pai'-shah '  was  principally  given  to  the  governors 
of  the  provinces  who  were  also  commanders-in-chief  of  the 
troops  of  their  province,  and  the  chief  support  (*  the  feet ') 
of  the  king.  The  Turks  adopted  the  title  of  pasha  as  early 
as  the  reign  of  Osman.  However,  it  was  at  first  given  to 
scholars  and  poets ;  and  the  first  pashas  we  find  in  Turkish 
history  were  Mukhliss-Pasha  rthe  sincere  pasha),  formerly 
known  by  the  name  of  'Anf-bi-llah,  and  his  son  *Ashik- 
Pasha  (the  loving  pasha),  the  author  of  a  poem  on  divine 
love,  upon  whom  this  title  was  conferred  by  Dsman. 
Urkhan  was  succeeded  by  his  younger  son  Miirad,  the 
elder,  Sohman,  having  lost  his  life  by  a  fall  from  his 
horse. 

Miirad  I.,  or  Amiirad  I.  (a.h.  761  till  791 ;  a.d.  1359 
till  1389).  No  sooner  was  Miirad  on  the  throne  than  he 
formed  the  plan  of  conquering  the  remaining  part  of  the 
Byzantine  empire  in  Europe,  and  of  subduing  the  Se^ukian 
princes  in  Asia  Minor.  As  early  as  a.h.  763  (a.d.  1361) 
he  took  Adrianopie,  the  second  capital  of  the  Byzantine 
empire,  which  he  afterwards  chose  for  his  residence.  In 
the  following  year  he  conquered  Philippoli,  and  the  terror 
of  jthe  Turkish  name  spread  over  Europe.  Pope  Urban  V. 
preached  a  crusade  against  them ;  and  the  kings  of  Hun- 
gary, Bosnia,  Servia,  and  the  prince  of  Wallachia  formed  a 
league  against  Miirad.  Thej^  crossed  the  Haemus  (the 
Balkan)  with  their  combined  forces ;  but  before  they  had 
seen  the  towers  of  Adrianopie  they  were  totally  defeated  by 
the  Turks,  and  king  Louis  ot  Hungary  narrowly  escaped  cap- 
tivity (A.H.  765  or  766 ;  a.d.  1363).  This  was  the  first  bat- 
tle fought  between  the  Osmanlisand  the  European  princes. 
In  memoir  of  his  happy  escape  king  Louis  founded  the 
abbey  of  MariazeU,  in  the  Alps  of  Styria,  which  is  still 
one  of  the  most  famous  places  of  pilgrimage  in  Germany. 
After  this  victory,  the  greater  part  of  Thrace,  Bulgaria, 
and  parts  of  Macedonia,  Thessaly,  and  Epirus  fell  into  the 
hands  of  the  victors.  Turkish  soldiers  appeared  at  Apol- 
lo nia,  where  Augiistus  was  staying  when  lie  ^"as  informed 
of  the  assassination  of  the  dictator  Caesar.  In  a.h.  788 
(A.D.  1386)  Miirad  carried  his  arms  into  Ada,  and  defeated 
'Al&-ed-din,  the  Seljukian  prince  of  Karamania,  who  was 
compelled  to  take  the  oath  of  vassalage.  The  result  of 
this  battle,  which  was  fought  in  the  plain  of  Koniah,  was 
principally  due  to  the  irresistible  charges  of  Bayazid,  the 
son,  and  afterwards  the  succcessor,  of  Miirad.  Meanwhile 
Lazarus,  the  kral  or  king  of  Servia,  who  had  recovered  from 
liis  defeat,  prepared  an  attack  on  the  Turkish  dominions, 
assisted  by  strong  bodies  of  Bosniak,  Bulgarian,  Hungarian, 
Polish,  and  Wallachian  auxiliaries.  Although  his  army  was 
twice  as  numerous  as  that  of  the  Turks,  he  was  attacked 
by  Miirad  on  *  the  field  of  the  Ousels,'  near  Kossova,  in 
the  southern  comer  of  Servia  (a.h.  791 ;  a.d.  1389).  The 
Servians  were  at  first  victorious;  but  prince  Bayazid, 
armed  with  an  iron  club,  broke  their  phalanx,  and  they 
were  routed  with  dreadful  slaughter :  their  king  Lazarus 
was  made  a  prisoner.  Miirad  received  the  principal  cap- 
tives in  his  tent.  Milosh  Kobilowich,  a  noble  Servian, 
prostrated  himself  before  the  throne,  and  kissed  the  feet  of 
the  victor :  but  suddenly  he  seized  a  dagger,  which  was 
hidden  under  his  clothes,  and  stabbed  Murad  to  the  heart. 
Miirad  ordered  king  Lazarus  to  be  beheaded  in  his  pre- 
sence, and  then  expired  on  his  throne.  The  famous  battle 
on  the  field  of  the  Ousels,  and  its  consequence,  the  vas- 
salage of  Servia,  became  a  subject  for  the  national  songs 
of  the  Servians,  a  collection  of  which  has  lately  been 
translated  into  almost  all  European  languages.  During 
the  reign  of  Miirad  I.,  the  feudal  system,  an  old  Turkish 
institution,  was  developed  and  strengthened  by  several 
regulations,  principally  concerning  the  small  mihtary  fiefs, 
or  *  Timar,*  and  the  great  militaiy  fiefs,  or  *  Siamet.' 

Sultan  Bayazid  I.  (from  a.h.  791  till  805 ;  a.d.  1389- 
1403),  the  eldest  son  of  Miirad  I.,  was  the  first  chief 
of  the  Osmanlis  who  assiuned  the  title  of  Sultan.  His  first 
act  was  an  order  by  which  his  youngest  brother  Yakub 
was  put  to  death,  a  crime  which  he  justified  with  the 
words  of  the  Kor&n,  that  *  death  is  better  than  uproar ;'  from 
which  we  may  conclude  that  Yakub  had  perhaps  formed 
some  ambitious  plan.  Bayazid,  already  known  as  a  gene- 
ral, and  who,  for  the  rapidity  of  his  manoeuvres  and  the  im- 
petuosity of  his  charges,  deserved  the  surname  of  *  Ilderim,' 
or  the  *  lightning,'  successfully  pursued  the  career  of  con- 
ouests  opened  by  his  ancestors.  The  emperor  Manuel 
raleoloeust  who,  of  the  immense  empire  of  his  ancestors, 
possessed  little  more  than  the  city  of  Constantinople, 


refused  or  was  unable  to  pay  the  heavy  tribute  due  to  the 
Turks  in  conseouence  of  a  treaty  concluded  between  him 
and  Bayazid.  The  Sultan  immediately  laid  siege  to  Con- 
stantinople, the  first  siege  of  this  city  by  the  Turks  (a.h. 
794 ;  a.d.  1391) ;  but  a  fleet  with  a  body  of  French  knights, 
commanded  by  Boucicault  (the  author  of  the  *  M^moires  *), 
reached  Constantinople,  and  saved  the  capital.  The  siege 
however  was  changed  into  a  blockade,  which  lasted  for 
seven  years.  In  Asia  Bayazid  conquered  the  extensive  state 
of  Karamania,  and  the  Seljukian  principalities  of  Kaste- 
muni,  Janik,  and  Amasia.  During  this  Sigismund,  king 
of  Hungary,  had  levied  a  strong  army,  with  the  view  of 
driving  the  Turks  back  to  Asia,  and  he  was  reinforced  by 
a  body  of  French  troops,  commanded  by  John  of  Burgundy, 
Count  of  Nevers,  and  the  flower  of  the  French  cluvalry. 
But  this  ])owerful  host  was  annihilated  in  the  battle  of  N:- 
kipoli  (a.h.  799 ;  a.d.  1396).  Sixty  thousand  Turks  covered 
the  field,  and  Bayazid,  to  avenge  this  massacre  and  the  deatli 
of  two  thousand  Turkish  captives,  cut  to  pieces  by  the 
French  some  days  before,  ordered  the  slaughter  of  the 
Christian  captives.  Ten  thousand  of  them  were  put  to  death, 
but  the  noblest  prisoners,  among  whom  were  John  of 
Burgundy,  De  (joucy,  De  la  Tremouille,  and  several 
other  knights  belonging  either  to  the  royal  house  or  to 
the  first  nobility  of  France,  were  sent  to  Gallipoli,  where 
they  remained  until  the  following  year,  when  they  were 
ransomed  by  the  kings  of  France,  of  Cyprus,  and  of  Hun- 
gary. King  Sigismund  was  pursued  by  the  victorious  Turks, 
who,  one  hundred  and  seventy  years  after  their  ancestors 
had  left  the  pasture-grounds  of  Khoriis&n,  made  their  first 
incursion  into  the  south-eastern  provinces  of  Germany. 
Bayazid,  leaving  the  prosecution  of  the  Hungarian  war  to 
his  generals,  turned  nis  arms  against  Greece,  which  he 
overran  in  one  campaign  (in  a.h.  800 ;  a.d.  1397).  In  the 
same  year  his  general,  Timur-Tash,  extended  his  dominions 
in  Asia  as  far  as  the  Euphrates.  Bayazid  was  preparing 
an  invasion  of  Hungary,  when  he  was  compelled  to  defena 
Asia  against  the  conqueror  of  the  East,  Timur.  His  wars 
with  Timur,  his  captivity  in  the  battle  of  Angora,  and  his 
death  in  the  camp  of  his  victor,  have  been  told  under 
Timur.  During  the  reign  of  Bayazid  I.,  the  administration 
of  justice  was  regulated  by  various  laws,  among  which 
there  is  one  by  which  court-fees  were  introduced  into 
Turkey. 

Interregnum  (a.h.  804  till  816 ;  a.d.  1402  till  1413). 

After  the  battle  of  Angora,  Timur  reinstated  the  Selju- 
kian princes  of  Karamania,  Aidin,  Menteshe,  Tekke,  and 
Kermian,  who  had  been  deprived  of  their  dominions.  How- 
ever after  Timur's  death  (a.h.  807 ;  a.d.  1406)  wars  broke  out 
among  these  princes,  each  of  whom  aimed  at  the  posses- 
sion of  the  antient  empire  of  the  Seljuks.  In  the  mean- 
time the  throne  of  Osman  had  become  vacant  by  the  death 
of  Bayazid,  and  the  succession  was  disputed  among  three 
of  his  sons,  Soliman,  Isa  (Jesus),  and  Mohammed.  Soli- 
man  from  the  moment  of  the  death  of  his  father  was  inde- 
pendent in  Europe,  and  Isa  and  Mohammed  found  ad- 
herents enough  to  defeat  the  Seljukian  princes  and  to 
recover  each  a  part  of  the  vast  dominions  of  their  father. 
Thus  Isa  became  independent  at  Brusa,  and  Mohammed 
at  Amasia.  Thrice  defeated  by  his  brother  Mohammed, 
Isa  fled  to  Karamania,  and  was  heard  of  no  more  ;  perhaps 
he  was  beheaded  by  order  either  of  Mohammed  or  Soliman. 
Another  son  of  Bayazid,  Musa,  who,  until  then,  had  not 
aimed  at  independence,  was  appointed  by  Mohammed  to 
attack  Soliman,  who  was  acknowledged  by  the  Byzantine 
court  as  the  only  legitimate  Sultan.  Musa  crossed  the  Dar- 
danelles in  A.H.  809  (a.d.  1406),  and  after  various  chances 
surprised  Soliman  in  a.h.  813  (a.d.  1410).  SoFiman,  for- 
saken by  his  officers,  fled  to  Constantinople,  but  was  killed 
on  his  way  in  the  village  of  Dugunji,  and  Musa  became 
master  of  the  Turks  in  Europe,  war  now  broke  out  be- 
tween Musa  and  Mohammed,  who,  having  allied  himself 
with  Stephen,  the  vassal  king  of  Servia,  crossed  the  Dar- 
danelles. On  the  plain  of  Chtourli,  near  the  sources  of 
the  K4ra-8U,  towards  the  southern  frontiers  of  Servia,  Musa, 
forsaken  by  his  best  troops  and  generals,  was  entirely  de- 
feated, in  A.H.  816  (A.D.  1413).  The  unfortunate  prince 
escaped  from  the  field  of  battle,  but  his  pursuers  found 
him  dead  (?)  in  a  morass.  In  consequence  of  this  victory 
Mohammed  became  sole  Sultan.' 

Sultan  Mohammed  I.  (a.h.  816  till  824 ;  a.d.  1413  till 
1421).  Mohammed  I.,  gifted  by  nature  with  beauty,  strength 
courage,  and  talents,  which  aavantages  had  been  improved 
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by  a  tjarefiil  education,  was  called  by  hia  countrymen 
«  Kiirishjl  Chelebi,'  or  *  the  gentleman.*  He  was  a  worthy 
descendant  of  Osman  ;  but,  less  humane  than  his  ancestor, 
he  ordered  the  murder  of  his  nephew,  the  son  of  his  late 
brother  Soliman.  The  reign  of  Mohammed  was  short,  but 
eventful.  ,  . 

From  the  field  of  Chdmurli  he  hastened  to  Asia,  and  m 
two  years  expelled  the  Seljukian  princes  of  Karamania  and 
other  parts.  He  was  less  fortunate  against  the  Vene- 
tians, whose  admiral,  Loredano,  destroyed  a  Turkish  fleet 
off  Gallipoli,  in  a.h.  819  (a.d.  1416) ;  but  peace  was  con- 
cluded in  the  same  year,  and  aTurkish  ambassador  appeared 
at  Venice.  In  the  same  year  a  Turkish  army,  which  had 
made  an  expedition  into  Gfermany,  was  destroyed  at  Rad- 
kersburg  in  Styria.  But  Mohammed  quelled  a  dangerous 
plot  of  fanatic  derwishes,  or  monks,  which  had  led  to  a 
reUgious  war ;  and  he  succeeded,  by  negotiations,  as  well  as 
by  lorce,  in  compelling  the  emperor  Manuel  Palaeologus 
to  keep  in  prison  a  certain  Mustafa,  who  was  called  Mus- 
tafa the  Impostor,  but  who  was  most  probably  that  prince 
Mustafa,  son  of  Bayazid  and  brother  of  Mohammed,  who 
had  disappeared  after  the  battle  of  Angora.  [Timur.] 
In  A.H.  824  (A.D.1421)  the  Sultan  paid  a  visit  to  the  emperor 
Manuel  in  Constantinople,  where  he  was  received  with 
extraordinary  splendour.  He  died  in  the  same  year,  and 
left  to  his  successor,  Miirad  II.,  an  empire  of  greater  extent 
than  that  of  his  father  Bayazid  before  the  invasion  of 
Timur. 

Sultan  Murad  II.  (a.h.  824  till  855 ;  a.d.  1421  till  1451), 
the  third  son  of  Mohammed  I,,  was  a  youth  of  eighteen 
when  he   ascended  the  throne.     Immediately  after  the 
death  of  Mohammed,  Mustafa  was  released  from  his  cap- 
tivity at  Constantinople,  and  disputed  the  throne  with 
Murad,  who  defeated  and  killed  his  rival  with  the  assistance 
of  Adomo,  Doge  of  Venice,  and  commander  of  the  Vene- 
tian fleet  then  assembled  in  the  sea  of  Marmara.    The 
following  years  of  the  reign  of  ^liirad  II.  were  signalised 
by  some  conquests  in  Greece,  by  the  conquest  of  Thes- 
salonica,  by  a  ^ege  of  Constantinople,   as  well  as  by 
serious  contests  with  some  rebellious  khans  in  Asia,  and 
with  Wlad  Drakul  the  Cruel,  prince  of  Wallachia.    A 
Polish  embassy  appeared  at  Adrianople  in  a.h.  844  (a.d. 
1440).    In  A.H.  846  (a.d.  1442)  Miirad  was  involved  in  a 
war  with  Ladislaus,  king  of  Hungary,  whose  general,  John 
Hunyad,  defeated  the  Turks  at  Nissa  in  the  following  year, 
and    penetrated   as  flur  as  Philippopoli,  whence,  laden 
with  booty,  he  led  his  army  back  to  Hungary.    This  war, 
though  interrupted  by  a  peace  (a.h.  848 ;  a.d.  1444),  was 
ailerwards  contmued,  and  proved  most  fatal  to  the  Hunga- 
rians.    Miirad  was  a  lover  of  peace  and  philosophical 
studies.    The  peace  with  Hungary  having  been  sworn  with 
solemn  oaths  on  the  Kor&n  and  on  the  Evangelists,  the 
sultan  was  persuaded  that  there  was  no  danger  on  the  side 
of  Hungary ;   and  the  state  of  Asia  bein^  satisfactory,  he 
retired  into  Asia,  renouncing  the  throne  m  favour  of  his 
son    Mohammed,  then  a  cnild.      But    Cardinal  Julian 
Cesarini,  the  instigator  of  the  war  between  Ladislaus  and 
Miirad,  who  was  dissatisfied  with  the  peace,  persuaded 
Ladislaus  and  Hunyad  to  break  it,  and  lie  released  them 
f^om  their  oath.    Ten  weeks  after  the  treaty  had  been 
sworn,  the  Hungarian  army  entered  Turkey.     Upon  this 
news  Miirad  left  his  solitude,  and  with  forty  thousand  men 
crossed  the  Bosporus,  the  Dardanelles  being  watched  by  a 
Venetiiui  fleet.    At  Varna  he  met  with  the  enemy,  feeble 
in  number,  but  so  presumptuous  that  they  boasted  they 
would  expel  the  Turks  from  Europe  in  the  course  of  that 
year  (a.h.  848 ;  a.d.  1444).     The  Hungarians  were  en- 
tirely defeated ;  Hunyad  saved  himself  by  a  hasty  flight, 
but  king  Ladislaus,  the  Cardinal  Julian,  and  several  ouer 
Christians  of  high  rank  were  killed.    During  the  battle,  a 
copy  of  the  broken  treaty,  attached  to  the  top  of  a  lance, 
was  carried  through  the  lines  of  the  Osmanlis,  to  remind 
them  that  they  were  fighting  for  a  just  cause.    After  this 
victory  Miirad  renounced  the  throne  a  second  time,  but 
was  again  obliged  to  take  the  reins  of  government  by  a 
mutiny  of  the  Janizaries,  which  however  he  soon  quelled. 
The  latter  yean  of  his  reign  were  as  glorious  as  the  begin- 
ning.   Connth  and  Patras  were  conquered,  and  Hunyad, 
having  again  invaded  Turkey,  was  routed  iat  Kossova,  in 
A.H.  S2  (a.d.  1448).   Miirad  was  less  fortunate  against  the 
femous  Scanderbeg,  the  prince  of  Epirus,  who  maintained 
himself  in  his  principality  in  spite  of  all  the  efforts  of  the 
Sultan*     Miirad,  who  died  in  a.h.  855  (a.d.  1451),  has 


beett  eoQipared  with  Diocletian  and  Charles  V.,  who  botii 
renounced  the  throne.  But  these  two  emperors  retir&cl 
from  the  world  becase  they  were  disgusted  with  the  cares 
of  government;  Miirad  loved  power,  but  he  lo^ed  «tili 
more  the  quiet  of  a  private  life. 

Sultan  Mohammed  II.,  the  son  of  Miirad  II.  (a.b.  85otili 
886 ;  A.D.  1451  till  1481),  was  a  youth  of  twenty-one  wheo 
he  ascended  the  throne.  His  reign  is  memorable  in  the 
annals  of  Turkish  as  well  as  European  history  for  the 
conquest  of  Constantinople.  The  power  of  the  last  Greei 
emperors  was  insignificant,  but  their  intrigues  against  the 
Sultans  were  troublesome  and  often  dangerous,  and  the 
mere  fact  of  their  existence  was  a  cause  that  prevented  the 
numerous  Greek  subjects  of  the  Sultans  from  obeying  the 
Turkish  sceptre.  The  name  of  Constantinople  was  pro- 
nounced in  the  East  with  no  less  reverence  than  thsit  0/ 
Baghdad ;  the  city  was  the  natural  capital  of  any^  empire  stu- 
ated  on  both  sides  of  the  Bosporus ;  and  residing  in  the  pa- 
lace of  the  successors  of  Constantine,  the  Sultans  could  cos- 
sider  themselves  as  the  heirs  of  a  thousand  years'  authority 
exercised  by  the  emperors  over  the  nations  of  the  Eas*. 
Constantinople  fell  ai'ter  a  siege  of  fifty-three  dajrsy  on  the 
21st  of  Jemaziul-ewwaJ,  a.h.  857  (29th  of  May,  1453)^  and 
the  last  of  the  Greek  emperors,  Constantine  Palaeologus, 
died  under  the  swords  of  the  Janizaries.  Constantinople 
became  the  capital  of  the  Sultans,  and  from  this  time 
Turkish  history  becomes  intimately  connected  with  the 
history  of  Europe. 

Mohammed  now  began  a  series  of  victories  and  con- 
quests, by  which  his  empire  became  one  of  the  most  power- 
ful states  in  the  world.  Servia,  formerly  a  vassal  state, 
became  a  Turkish  province  ;  the  Peloponnesus  was  con- 
quered, but  it  was  afterwards  lost ;  Franco  Acciajuoli,  the 
last  duke  of  Athens,  once  the  friend  of  Mohammed,  wa« 
strangled;  Trebizond,  the  last  remnant  of  Greek  independ- 
ence, was  also  taken  [Trebizond]  ;  Kaffa  w%s  captured  bv 
the  famous  grand-vizir  Ahmed  Kediik,  and  the  khans  cf 
Crimea  took  the  oath  of  vassalage.  In  Asia  the  frontien 
of  Turkey  were  extended  by  the  victories  obtained  over 
several  petty  Seljukian  princes,  and  Europe  was  alarmed  at 
the  incursions  of  the  Turks  into  Wallachia,  Moldavia, 
Transylvania,  Hungary,  and  Germany.  But  more  danger- 
ous than  all  this  was  the  fall  of  Otranto  in  Italy,  which  was 
taken  by  Ahmed  Kediik,  in  a.h.  884  (a.d.  1479).  Scan- 
derbeg was  defeated,  and  his  dominions,  Epirus  and  the 
Herzogevina,  were  united  with  Turkey.  Mohammed  II. 
died  in  a.h.  886  (a.d.  1461) :  his  successor  was  his  soo 
Bayazid  II.  During  the  reign  of  Mohammed  II.  greai 
numbers  of  Turks  settied  in  Europe,  where  thev  received 
lands  which  had  been  taken  from  the  Greeks.  Mohammed 
was  ver]^  active  in  the  administration  of  his  empire.  Amon^ 
his  criminal  laws  we  find  one  by  which  blood-money  wa» 
established,  that  is,  the  price  for  wounds,  broken  hmbs, 
and  the  whole  body  in  case  of  manslaughter,  by  pa>in^ 
which  the  perpetrator  was  discharged  from  further  liability. 
This  blood-money  corresponds  to  the  *  Wehrc '  of  the 
antient  Teutonic  nations,  with  this  difference  however,  that 
among  these  nations  it  was  the  wounded  peison,  or  his 
heirs,  who  received  the  money  as  an  indemnification,  whik 
in  Turkey  the  Sultan  received  it.  The  blood-money  wu 
therefore  a  punishment,  and  not  a  mere  satisfaction,  like 
the  *  Wehre.'  By  a  bloody  and  inhuman  law  Mohammed 
II.  declared  that  tne  Sultan  had  the  power  to  put  his  brothers 
to  death  in  order  to  prevent  troubles.  (Grottlob  Becker, 
Dtssertatio  Politica  de  Parricidio  Osmanidarutriy  Witten- 
berg, 1664.)  However  this  law  was  not  without  precedents 
and  analogies,  though  only  exceptional,  and  none  of  them 
had  been  sanctioned  by  a  law.  Amoi^  the  Persians  the 
murder  of  parents  and  relations  by  the  Kings  was  commoa 
in  the  remotest  times.  Mohammed  was  very  caieful  in 
establishing  schools  and  academies  for  the  study  of  theo- 
logy, jurisprudence,  mathematics,  and  philosophy. 

Sultan  Bayazid  II.,  the  son  of  MahonoTmed  II.  (a.b.  8S6 
to  918;  A.D.  1481  to  1512).  Bayazid  having  only  one  brother 
Jem;  lid  not  avail  himself  of  his  power  to  put  him  to  death. 
The  consequence  was,  a  rebellion  of  Jem,  who  disputed  the 
crown  with  his  brother :  after  a  lon^  civil  war,  Jem  was  at 
last  obliged  to  fiy  to  Rhodes.  The  Knights  of  St.  John  sent 
him  a  prisoner  to  France,  whence  he  went  to  Italy,  and 
there  he  died  in  a.h.  900  (a.d.  1494),  pKnaoned  by 
Pope  Alexander  VI.,  Borgia.  Besides  these  civil  commo- 
tions, the  reign  of  Bayazid  was  troubled  by  wars  with 
Egypt,  Yenice^  Hungary^  Poland,  and  Austria     In  a.h» 
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901  (A.D.  1495)  the  first  Russian  ambassador  appeared  at 
Constantinople.  Bayazid  towards  the  end  of  his  life  ex- 
perienced the  bitterness  of  a  war  with  his  younfijest  son, 
Selim,  who  rose  in  rebellion  because  Ahmed,  the  third  and 
favourite  son  of  Bayazid,  had  been  proclaimed  his  successor. 
Selim  was  at  first  defeated,  but  the  Sultan  was  obliged  to 
divide  his  forces  by  sending  an  army  to  Asia  against  the 
rebel  Sheit&n-kuli.  Sheit&n-kuli  was  defeated  by  the 
famous  grand-vizlr  'All  Makhdum  Pasha,  but  the  rebel  as 
well  as  the  grand-vizlr  lost  their  lives  in  the  battle.  De- 
prived of  his  best  general,  and  exposed  to  a  dangerous 
iLutiny  of  the  Janizaries,  Bayazid  was  compelled  by  Selim 
to  abdicate,  and  he  died  soon  afterwards,  either  of  grief  or 
from  poison  bj;  order  of  Selim  (a.h.  918 ;  a.d.  1512).  The 
reign  of  Bayazid  II.  was  generally  unhappy,  and  the  limits 
of  9ie  empire  were  not  extended  by  him ;  but  he  lost  none 
of  the  conquests  of  his  predecessors. 

Sultan  S-lim  I.,  the  son  of  Bayazid  II.  (a.h.  918  to  928 ; 
A.D.  1512  tv  1520).  The  short  reign  of  this  cruel,  but  most 
active  and  gallant  Sultan,  is  one  of  the  most  glorious  in 
Turkish  history.  Immediately  on  his  accession  he  put  to 
death  his  brother  Korkud  and  five  of  his  nephews.  He 
then  marched  against  his  brother  Ahmed,  whom  he  de- 
feated, seized,  and  murdered,  in  a.h.  919  (a.d.  1513).  In 
a  war  with  Persia,  SeHm,  after  having  routed  Shah  Isma'U 
in  a  decisive  battle,  took  Tabriz  in  a.h.  920  (a.d.  1514). 
After  this  victory  he  attacked  'Al&-ed-dewlet,  of  the  dynasty 
of  Zulkadr,  who  resided  at  Mer'ash,  and  who  reigned  over 
the  extensive  country  between  Armenia,  Kurdist&n,  Syria, 
and  Karamania.  'Am-ed-dewlet  was  defeated  and  lost  his 
life,  in  a.h.  921  (a.d.  1515) :  his  dominions  were  united 
to  Turkey.  The  third  and  most  important  conquest  was 
that  of  Egypt,  including  Syria,  which  had  been  governed 
since  a.h.  922  (a.d.  1516)  by  Sultan  Tum&n-Bey,  of  the 
.second  dynasty  of  the  Mamluks.  Selim  conquered  Syria 
in  the  month  of  December,  1516,  and  in  the  beginning  of 
the  following  year  (Zilhije,  922 ;  January,  1517)  he  defeated 
the  aimy  of  Tum&n-Bey  in  the  plain  of  Ridania,  not  far 
from  Cairo.  Shortly  afterwaros  Tumin-Bey  was  made 
prisoner,  and  hanged  by  order  of  Selim,  who  was  now  mas- 
ter of  all  Egypt,  which  from  that  time  remained  a  province 
of  Turkey.  Al-mutawakkel,  the  last  khalif  of  Cairo,  was  de- 
posed from  his  rank  as  chief  of  the  believers,  and  Selim 
was  acknowledged  as  his  successor  by  Mohammed  Ab<i-1- 
Berekiat,  the  sherif  of  Mecca,  who  presented  him  with  the 
keys  of  the  Ka'bah.  Selim  returned  to  Constantinople  in 
the  same  year,  and  arrived  there  with  one  thousand  camels 
laden  with  the  spoil  of  Egypt.  He  died  in  a.h.  926  (a.d. 
1520),  in  consequence  of  his  passion  for  taking  opium. 
One  of  his  last  acts  was  the  creation  of  a  powerful  navy. 
SeHm,  a  zealous  Sunnite,  resolved  to  exterminate  the  here- 
tical Shiites  who  lived  in  his  empire,  and  great  numbers  of 
whom  were  put  to  death.  He  also  resolved  to  kill  all  the 
Christians  who  would  not  adopt  the  Mahommedan  religion ; 
but  he  was  prevented  by  his  ministers,  who  besought  him 
not  to  violate  the  Koran,  which  commands  toleration  with 
regard  to  all  those  non-believers  who  pay  the  capitation- 
tax,  that  is,  who  are  quiet  subjects. 

Sultan  Soliman,  or  Suleiman  I.,  surnamed  the  Great,  the 
son  of  Selim  I.  (a.h.  926  UU  974 ;  a.d.  1520  till  1566}.  This 
sultan  is  called  Soliman  II.  by  several  historians,  who  give 
the  title  of  sultan  to  Soliman,  the  son  of  Bayazid  I.,  and 
the  brother  of  Mohammed  I.  Soliman  I.  is  the  greatest 
sultan  of  the  Osmanlis,  and  his  reign  is  the  most  important 
period  of  Turkish  history.  During  his  life  Turkey  waa  at 
the  summit  of  her  power,  and  by  nis  conquests,  nis  laws, 
his  character,  and  his  splendour,  he  has  justly  deserved  the 
title  of '  the  Great '  given  to  him  by  Europeans.  The  Turks, 
more  modest,  only  call  him  the  *  Legislator.'  In  the  first 
year  of  his  reign  he  took  Belgrade,  the  key  of  Hungaiy, 
and  Khodes,  vrhich  was  defended  by  the  Knights  of  St. 
John  ;  and  he  compelled  Radul,  the  prince  of  WaJlachia, 
to  acknowledge  himself  a  vassal  of  the  sultan.  In  a.h. 
932  (A.D.  1526)  Louis,  king  of  Hungary,  lost  his  life  in  the 
battle  of  Mohacs,  againt  Soliman,  wno  overran  Hungary  in 
one  campaign,  and  took  the  capital,  Buda.  The  crown  of 
/Hungary  was  disputed  between  Ferdinand  of  Austria,  king 
of  the  Romans,  and  Zapolya,  the  waiwode  of  Transylvania, 
who  promised  to  take  the  oath  of  vassalage  if  the  Sultan 
would  aid  him  against  Ferdinand.  Soliman  agreed  to  the 
proposal,  re-entered  Hungary  in  a.h.  935  (a.d.  1529), 
penetrated  into  Germany,  and  laid  sie^e  to  Vienna  in  the 
month  of  Moharrem  (September)  of  the  same  year.    But 


he  was  compelled  to  raise  the  siege,  and  in  a.h.  940  (a.o. 
1533)  he  concluded  peace  with  Ferdinand,  who  recognised 
Zapolya  as  king  of  Hungary  and  prince  of  Transylvania. 
From  Hungary  Soliman  proceeded  to  Persia,  then  governed 
by  Shah  Thamasp,  wLo  had  protected  Sherif-Bey,  the 
khan  of  Bedlis,  who  had  revolted  against  the  Sultan.  Tliis 
war  lasted  till  a.h.  961  (a.d.  IS^);  and  although  the 
Turks  took  Baghd^,  Soliman  gave  up  his  conquests  on 
condition  of  the  Shah  not  aiding  the  rebellious  subjects  of 
the  Sultan. 

While  one  Turkish  army  was  thus  occupied  against 
Persia,  another,  supported  by  a  fleet,  made  war  against 
the  Venetians,  who  lost  several  of  their  islands  in  the  Ar- 
chipelago ;  and  with  a  third  army  Soliman  again  took  the 
field  against  Ferdinand  of  Austria.  Zax>olya  having  died 
in  A.D.  1539,  Ferdinand  seized  the  kingdom  of  Hungary 
during;  the  absence  of  Soliman  in  Asia ;  but  the  Sultan  in- 
vaded Hungary  in  A.H.  948  (a.d.  1541).  In  this  war  Soli- 
man was  victorious  over  the  best  captains  of  Ferdinand 
and  his  brother,  the  emperor  Charles  V. ;  and  Ferdinand 
was  compelled  to  cede  to  Soliman  the  greater  part  of 
Hungary,  with  the  capital,  Buda  or  Ofen,  by  a  treaty  con- 
cluded m  A.H.  954  (a.d.  1547).  In  two  years  fre&h  hos- 
tilities broke  out,  and  after  a  long  war,  during  which 
Hungary  and  some  adjacent  parts  of  Germany  were  dread- 
fully ravaged,  a  new  peace  was  concluded  in  a.h.  970  (a.d. 
1562),  by  which  Soliman  maintained  possession  of  his  con- 
quests, and  Ferdinand,  then  emperor,  promised  to  pay  an 
annual  tribute  of  30,000  ducats  for  his  part  of  Hungary 
(Upper  Hungary).  Previously  to  this  the  domestic  peace 
of  Turkey  was  disturbed  by  a  civil  war  between  Selim  and 
Bayazid,  sons  of  Soliman,  who  disputed  the  future  succes- 
sion to  the  throne  during  the  lifetime  of  their  father. 
After  the  loss  of  the  battle  of  Koniah,  Bayazid  with  his 
four  sons  fled  to  Persia,  and  Soliman  having  declared  him- 
self for  Selim,  the  Shah  delivered  the  fugitives  to  the  mes- 
sengers of  the  Sultan.  Bayazid  and  his  sons  were  put  to 
death  in  a.h.  969  (a.d.  1561). 

During  the  reign  of  Soliman  the  Turkish  navy  was  the 
first  in  the  world,  and  became  the  scourge  of  the  Mediter- 
ranean. Piale,  Torghud,  and  Salih  ravaged  the  coasts  of 
Italy,  Spain,  and  Africa:  they  took  Reggio,  Sorento, 
Bujia,  Oran,  and  the  island  of  Majorca ;  and  in  a.h.  967 
(a.d.  1560)  Piale  defeated  the  united  fleets  of  Spain  and 
Italy  off  Jerba,  an  island  on  the  coast  of  Africa  within  the 
limits  of  Tunis.  Another  Turkish  fleet  in  the  Red  Sea 
and  in  the  Per^an  Gulf  wajs  successively  commanded  by 
Piri  Reis,  Miirad,  and  Sidi  'Ali.  Piri  Reis  sailed  along  the 
whole  coast  of  Arabia  from  Suez  to  Basrah,  and  on  his  way 
he  took  the  town  of  Muscat.  This  Piri  Reis  was  the  author 
of  the  •  Bahriye,'  a  map  of  charts  of  the  greater  part  of  the 
coasts  of  the  Mediterranean.  Sidi  *A]i  appeared  at  Diu 
and  Surat :  he  fought  several  times  with  the  Portuguese  in 
the  Indian  Sea,  but  having  lost  his  ships  by  storms  and  by 
the  superiority  of  the  Portuguese,  he  returned  by  land  from 
the  mouth  of  the  Indus  to  Constantinople.  He  wrote  on 
the  use  of  the  astrolabe,  and  is  the  author  of  *  Muhit'  (the 
Ocean),  a  very  good  description  of  the  Indian  Sea.  After 
the  victory  at  Jerba,  Soliman  resolved  upon  the  conquest 
of  Malta,  and  a  powerful  fleet  left  Constantinople  for  that 
purpose  in  the  beginning  of  the  year  a.h.  973  (a.d.  1565). 
But  the  expedition  failed;  and  after  immense  losses  of  men 
the  fleet  returned  to  Constantinople,  after  a  siege  of  five 
months.  [Malta,  p.  347.J  During  this  time  the  war  with 
Austria  was  renewed.  Soliman,  notwithstanding  his  old  age, 
took  the  command  of  his  army  and  hastened  to  Hungary. 
He  laid  siege  to  Szigeth,  defended  by  Zriny,  and  he  died 
there  in  his  camp  in  the  month  of  Safer,  974  (September, 
1566),  before  the  fortress  had  fallen  into  the  hands  of 
the  besiegers. 

Poetry,  arts,  and  science  flourished  during  the  reign  of 
Soliman.  The  body  of  the  ulemas  received  a  new  or- 
ganization, and  great  privileges  in  matters  relating  to  their 
property. 

Kotwithstanding  the  continual  wars  and  the  great 
liberality  of  Soliman,  the  finances  were  in  a  flouriuiing 
state,  and  he  was  only  once  obliged  to  raise  an  eictraordinary 
poll-tax.  The  payment  of  the  Janissaries  was  augmentedf, 
the  succession  to  military  fiefs  was  regulated,  and  so  was  the 
administration  of  the  extensive  domains  of  the  Sultan  in 
Egypt ;  several  edicts  were  issued  to  ameliorate  the  con- 
dition and  to  determine  the  taxes  of  the  Rayas ;  and  the 
qriniinal  code  was  revised,  and  enlarged  by  severe  laws  con-    * 
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eerning  the  life,  honour,  and  property  of  the  Osmanlis, 
the  Rayas,  and  even  the  slaves.  Under  Soliman  the  use 
of  coffee  became  general  in  Turkey. 

Notwithstanding  all  this,  the  decline  of  the  Turkish  em- 
pire begins  with  ttie  reign  of  Soliman  the  Great.  Kochi- 
Bey,  who  is  sometimes  called  *  the  Montesquieu  of  the 
Turks,'  attributes  the  decline  to  the  following  causes  :— 

I,  Soliman,  always  at  the  head  of  his  armies,  abandoned  the 
direction  of  state  affairs  entirely  to  the  diwan,  over  which 
he  seldom  presided ;  and  thus  the  grand-vizir  acquired  too 
much  power ;  2,  the  influence  of  the  harem  gave  way  to 
petty  intrigues,  and  continued  so  during  the  reign  of  his 
successors ;  3,  the  administration  of  the  provinces  and  of  the 
domains  was  often  farmed  to  Jews,  Greeks,  and  others, 
who  impoverished  the  subjects  though  they  filled  the  im- 
perial treasury ;  4,  nepotism  was  sensibly  felt :  5,  luxury, 
mtroduced  by  the  great,  who  had  enriched  themselves  with 
the  spoil  of  so  many  countries,  spread  through  all  classes, 
and  found  its  way  into  the  army.  We  add,  as  a  sixth  cause, 
that  the  army  became  more  eager  to  plunder  than  to  gain 
victories. 

Sultan  Selim  II.,  the  son  of  Soliman  the  Great  (a.h. 
974  till  982 ;  a.d.  1566  till  1574).  Immediately  after  his 
accession  he  quelled  a  dangerous  mutiny  of  the  Janizaries, 
whereupon  he  concluded  peace  with  the  emperor  Maximi- 
lian II.,  by  which  each  remained  in  possession  of  his  share 
of  Hungary  as  fixed  by  the  peace  of  a.h.  970  (a.d.  1562). 
Turkey  was  increased  by  the  province  of  Yemen  in  Arabia, 
which  was  conquered  by  Sin&n -Pasha  in  a.h.  977  (a.d. 
1570) ;  by  the  addition  of  Cyprus,  taken  from  the  Venetians 
in  the  same  year  by  L&la  Mustapha  Pasha,  Piale,  and  'Ali- 
Moezzin,.in  spite  of  the  peace  which  had  been  sworn  by 
the  Sultan ;  and  by  the  acquisition  of  Tunis,  which  was 
taken  from  the  Spaniards  in  a.h.  982  (a.d.  1574).  The 
Turkish  navy,  commanded  by  'Ali  Moezzin,  was  almost 
annihilated  by  Don  Juan  d' Austria,  in  the  battle  of  Lepanto, 
in  A.H.  980  (a.d.  1572) ;  but  the  Sultan,  and  especially  his 
grand-vizir  SokoUi,  and  his  admiral  Ochiali,  displayed  such 
activity  in  rebuilding  new  ships,  that  in  two  years  the 
Turkisn  navy  was  superior  to  the  united  fleets  of  the 
Christian  governments  on  the  coasts  of  the  Mediterranean. 
By  Older  of  Selim,  an  attempt  was  made  to  join  the  Don  and 
the  Wolgaby  a  canaJ,  some  traces  of  which  are  still  visible. 

Sultan  Miirad  III.,  or  Amiirad  III^  son  of  Sultan  Selim 

II.  (a.h.  982  till  1003;  a.d.  1574  till  1595).  Although  this 
sultan  was  governed  by  favourites  and  by  women,  Turkey 
was  enlarged  during  his  reign  by  some  important  conquests. 
A  war  having  broken  out  with  Persia,  the  Turks,  after  a 
victory  at  Childir,  conquered  Eriw&n,  Georgia,  and  Da- 
ghistkn.  From  this  country,  Osman  Pasha,  the  com- 
mander of  a  part  of  the  Turkish  army,  proceeded  north- 
wards, and  crossed  the  Caucasus  in  order  to  relieve  the 
khan  of  the  Crimea,  who  had  been  attacked  by  the  Rus- 
sians. In  A.H.  992  (a.d.  1584)  he  returned  to  Constanti- 
nople, taking  his  way  through  Southern  Russia  and 
Bessarabia,  and  arrivea  in  the  capital  after  having  carried 
the  crescent  round  the  Black  Sea.  The  following  years  of 
Miirad's  reign  were  signalized  by  a  fresh  war  with  Persia, 
and  by  dangerous  troubles  among  the  Druses  in  Mount 
Lebanon,  in  Egypt,  and  in  Arabia.  Transylvania,  Molda- 
via, and  Wallachia  refused  to  pay  the  annual  tribute,  apd 
as  they  were  encouraged  to  resistance  by  Austrian  agents, 
the  Turks  invaded  the  Austrian  territory.  War  was  de- 
clared, but  Sultan  Miirad  died  before  it  was  concluded. 
Miirad  III.  had  a  hundred  and  two  children.  During  his 
reign,  Turkey  had  diplomatic  relations  with  almost  all  the 
nations  of  Eiurope :  Edward  Berton  concluded  a  commer- 
cial treaty  between  England  and  Turkey.  On  the  death 
of  Miirad  III.  the  Turkish  empire  contained  in  Europe  the 

S resent  European  Turkey,  Greece,  and  the  greaterpart  of 
Lungjiry;  in  Asia,  all  Asia  Minor,  Armenia,  Gfeorgia, 
Daghist&n,  the  western  part  of  Kurdistan,  Mesopotamia, 
Baehdfiid,  Syria,  Cyprus,  and  the  greater  part  of  Arabia  ; 
in  Africa,  Egypt,  Algiers,  Tunis,  and  Tripoli.  The  follow- 
ing were  vassal  states : — the  khanat  of  the  Crimea ;  the 
principalities  of  Transylvania,  Moldavia,  and  Wallachia, 
and  the  republic  of  Ragusa.  The  Byzantine  empire  under 
Justinian  was  of  less  extent  than  Turkey  at  the  close  of  the 
sixteenth  century,  and  since  the  time  of  the  Franks  and 
Goths  no  name  had  inspired  such  univei^  terror  as  that  of 
the  Turks. 

Suhan  Mohammed  III.,  son  of  Miirad  III.  (a.h.  1003  to 
1012^  A.D.  1595  to  1603).  ^He  secured  his  succession  by  put- 


ting to  death  his  nineteen  brother8,'and  seven  fem&ie  slaves 
of  his  father  who  were  pregnant.  The  war  with  Austiia  oor- 
tinued  during  his  whole  reign;  the  Austrians  were  unable 
to  drive  the  Turks  out  of  Hungary,  and  the  Turks  did  c  jt 
succeed  in  expelling  the  Austrians.  His  relations  with  th-e 
other  European  powers  were  generally  peacefiil.  Sigis- 
mund,  prince  of  Transylvania,  who  had  taken  amu  a^ai::t9it 
the  Porte,  submitted  to  the  Sultan,  and  was  invested  vrhii 
his  principality  as  a  vajnal  of  Turkey.  Towards  the  end 
of  the  reign  of  Mohammed,  Deli-Husein  rebelled  in  Asia. 
and  was  the  caUse  of  thirty  years'  troubles  and  civil  war. 

Sultan  Ahmed  I.,  the  son  of  Mohammed  III,  (a.h.  1012 
to  1026 ;  a.d.  1603  to  1617),  ascended  the  throne  when  lie 
was  a  boy  of  fourteen.  TTie  rebels  in  Asia  having  been 
supported  by  Shah  Abb&s  the  Great,  of  Persia,  a  war  broke 
out  between  him  and  the  Sultan ;  which  lasted  till  a.e. 
1022  (a.d.  1613),  although  it  was  interrupted  by  some 
short  truces.  In  this  war  the  Turkish  soldiers  fought  with 
their  usual  courage,  but  their  discipline  was  loose,  and  the 
commander  of  their  enemies.  Shah  Abb&s,  was  the  best 
general  in  the  East.  Ahmed  was  compelled  to  cede  to  the 
victor  Daghist&n,  Georgia,  and  Eriw&n,  and  the  Shah  pro- 
mised not  to  aid  the  rebels  in  Asia.  Abbis  however  dA 
not  keep  his  word,  and  the  rebellion  that  had  begun  und*?r 
Mohammed  III.  continued  to  disturb  the  peace  of  Aaia 
Minor.  The  Turkish  commanders  in  Hum^ary  were  no 
less  unfortunate.  The  emperor  Rudolph  IL  was  assisttd 
by  the  princes  of  the  empire ;  their  troops  defeated  the 
Turks  in  several  bloody  battles,  and  Ahmed  was  obliged 
to  conclude  the  peace  of  Sitvatorok  (a.h.  1015 ;  a.d.  1606 . 
This  peace  must  be  considered  as  the  first  trace  of  an  in- 
ternational law  between  Turkey  and  the  European  powers^ 
The  Sultan  recognised  the  emperor  as  his  equal  by  ^vinz 
him  the  title  of '  Padishah  ;*  the  tribute  whicli  Austria  had 
paid  for  her  part  of  Hungary  was  abolished ;  and  the  Suhan 
promised  not  to  assist  the  insurgents  in  Hungary,  who  had 
taken  arms  against  the  emperor  under  the  pretext  of  ob- 
taining religious  liberty.  Ahmed  concluded  a  commercial 
treaty  with  the  United  States  of  the  Netherlands.  Duriiu: 
his  reign  a  body  of  Cossacks  descended  the  Don  in  a  fleet  of 
boats,  crossed  the  Black  Sea,  and  surprised  the  town  of 
Sinope,  which  they  plundered  and  destroyed.  The  rela- 
tions with  Poland  were  hostile,  but  the  treaty  of  Bussa  pre- 
vented war.  Turkey  was  still  a  powerful  state,  but  her 
gradual  dissolution  became  apparent  during  the  reign  of  a 
weak  prince  who  was  governed  by  favourites  and  women. 

Sultan  Mustafa  I.,  the  brother  of  Ahmed,  ascended  th^ 
throne  in  a.h.  1026  (a.d.  1617),  and  descended  from  it  in 
six  months,  in  the  beginning  of  a.h.  1027  (a.d.  1618 \  in 
consequence  of  a  revolution  in  the  seraglio.  He  was  con- 
fined to  a  prison,  and  his  successor  was  his  nephew. 

Sultan  Osman  II.,  the  son  of  Ahmed  I.  (a.h.  1027  till 
1031 ;  A.D.  1618  till  1622\  A  short  but  unhappy  war 
with  Poland  was  the  most  remarkable  event  of  the  reig^nof 
this  prince,  who  soon  incurred  the  hatred  of  the  nation. 
In  violation  of  the  law  which  declares  that  the  Sultan  shall 
have  no  women  in  his  harem  except  slaves,  Osman  chose 
three  wives  among  the  daughters  of  his  flist  officers ;  and 
he  conceived  the  fantastic  plan  of  making  a  pilgrimage 
to  Mecca :  the  Janizaries,  being  informed  of  this,  rose  In 
open  rebellion,  and  put  the  question  to  the  Muitd,  if  it  was 
legal  to  kill  those  wno  give  bad  advice  to  the  Sultan  and 
urge  him  to  innovations.  The  answer  of  the  Mufli  wa» 
affirmative.  Osman,  having  refused  to  deliver  up  his 
counsellors,  was  deposed  and  put  in  prison,  where  he  was 
strangled,  the  jRrst  example  of  a  Sultan  losing  his  life  by 
the  hands  of  his  rebellious  subjects.  His  counsellors  were 
likewise  put  to  death.  His  uncle,  the  deposed  Mustafa, 
was  delivered  from  his  captivity  and  proclaimed  Sultan. 

Sultan  Mustafa  I.,  2  (9th  of  Rejeb,  a.h.  1031  till  4th  of 
Zilkide,  1032 ;  20th  of  May  1622,  till  30th  of  August,  1623  . 
The  incompetence  of  this  prince  had  been  seen  in  his  fir^t 
reign ;  dunnghis  second  reign  he  showed  all  the  sjonptoms 
of  insanity.  D&ud-Pasha,  his  favourite,  was  killed  bv  the 
Janizaries;  his  successor,  Husein-Pasha,  was  a  blood- 
thirsty tyrant.  He  and  the  Sultan  were  both  deposed  bv 
the  Janizaries. 

Sultan  Miirad  IV.,  or  Amiirad  IV.,  the  brother  of  Osman 
IL,  and  the  son  of  Ahmed  I.  (a.h.  1032  till  1049 ;  a.d.  1623 
till  1640).  He  was  a  child  of  twelve  when  he  was  raised  io 
the  throne,  and  for  the  first  ten  years  he  reigned  under  the 
guardianship  of  his  mother,  Mah-peiker  (Moon-face\ 
During  the  last  seven  yeara  of  his  reign,  he  evinced  the 
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character  of  a  crael  but  active  arid  enterprising  tyrant. 
Shortly  after  his   accession,  Bekir,   Pasha  of  Baghdad, 
rebelled,  and  a  civU  war  resulted,  in  consequence  of  which 
Asia  Minor  was  ravaged,  and  Baghd&d  fell  into  the  hands 
of  the  Persians.    Bekir  lost  his  life  in  the  beginning  of  these 
troubles,  but  the  rebels  found  a  new  head  in  the  person  of 
Ab&za-Pasha,  who  took  arms  against  the  Sultan  on  the 
pretext  of  avenging  the  murder  of   Sultan  Osman  II. 
Cherkess  Mohammed,    the    grand-vizir,  took   the  field 
against  Ab^a,  but  while  the  main  force  of  th«  army  was 
thus  employed  in  Asia,  a  rebellion  broke  out  among  the 
Tartars  of  the  Crimea,  who  in  a.h.  1033  (a.d.    1624) 
defeated  the  troops  of  the  Kapudan  Pasha,  who  had  been 
sent  thither  to  quell  the  troubles.    In  the  same  year  a 
hundred  and  fifty  long  barks,  manned  each  with  seventy 
Cossacks,  appeared  in  sight  of  Constantinople,  and  ravaged 
the  shores  of  the  Bosporus.    The  terror  in  the  capital  was 
«o  great  that  the  long  iron  chain  with  which  the  mouth  of 
the  port  of  Constanhnople  used  to  be  closed  was  carried 
to  the   castles  of  the  Bosporus,  in  order  to  close  this 
channel  and  to  prevent  the  Cossacks  from  penetrating  into 
the  sea  of  Marmara.    In  consequence  of  this  event,  and  of 
the  news  that  the  grand-vizir  had  not  succeeded  in  re- 
covering Baghdad,  the  Janizaries  revolted,  and  the  uproar 
was  only  quelled  after  several  ministers  had  been  deposed 
or  put  to  death.    Khalil-Pasha  was  appointed  to  supersede 
Cherkess  Mohammed  85  grand-vizir,  but  no  sooner  had  he 
appeared  in  the  field  than  he  was  defeated  by  the  rebel 
Ab&za  (a.h.  1036 ;  a.d.  1626),  and  compelled  to  return  to 
Constantinople.    At  last  Khosrew-Pasha,  the  successor  of 
Khalil-Pasha,  brought  the  rebel  to  obedience ;  but  Abaza's 
power  was  so  great,  that  he  only  submitted  on  condition 
that  he  should  have  full  pardon  (a.h.  1038;  a.d.  1628). 
He  was  appointed  pasha  of  Bosnia,  because,  *  as  he  did  not 
know  that  country,  there  was  no  danger  that  he  would 
rebel.'    Khosrew-Pasha  penetrated  as  far  as  Baghdad,  and 
laid  siege  to  the  town,  but  the  Persians  surprised  him,  and 
forced    him  to  retreat.     He  was  afterwards  beheaded. 
These  unfortunate  wars  in  Asia  prevented  Turkey  from 
taking  advantage  of  the  critical  position  in  which  Austria 
was  put  by  theThirty  Years'  War.     The  Janizaries  were 
so  exasperated  by  all  these  defeats,  that  they  threatened 
to  depose  the  Sultan.    They  set  fire  to  a  quarter  of  Con- 
stantinople, and  Miirad  heard  their  cries,  *  The  only  means 
to  save  the  empire  is  thy  sword! '    This  encouraged  the 
young  Sultan :  he  left  the  seraglio  and  presented  himself 
to  the  troops,  who  received  him  with  shouts  of  joy  (a.h. 
1042 ;  A.D.  1633).  Two  years  afterwards  Miirad,  at  the  head 
of  a  strong  army,  marched  to  the  rescue  of  his  Asiatic  pro- 
vinces.    In  his  first  campaign  he  took  Erz-nim,  Eriwan, 
and  Tabriz,  and  wherever  he  appeared  he  signahsed  his 
presence  by  cruelties ;  the  people  in  the  rebellious  pro- 
vinces were  burnt,  together  with  their  villages  and  towns, 
and  the  least  fault  of  his  officers  was  punished  with  torture 
and  death.    He  returned  to  Constantinople,  and  in  a.h. 
1047  (A.D.  1638)  opened  a  fresh  campaign  for  the  deliver- 
ance of  Baghdad.    He  took  one  of  the  great  militaiT  roads 
across  Asia  Minor  and  Mesopotamia,  and  passed  by  the 
following  towns:   Scutari,  Iznikmid  or  Nicomedia,  Her- 
zek,  Iznik  or  Niceea,  Yeni-Shehr,  Eski-Shehr,  Ak-Shehr 
(leaving  Kutahia  to  his  right),  Koniah,   Erekli,  Ad4n&, 
Payas  or  Issus,  Iskenderiin  or  Alexandretta,  Antioch, 
HaJeb,  Birejik  or  Birtha,  Boha  or  Edessa,  Diyarbekir, 
Mardin,    Nisibin,  Khabur,   Kefr-zeman,  near  which  he 
crossed  the  Tigris,  Mosul,  and  from  thence  by  two  pa- 
rallel roads,  on  the  left  bank  of  the  Tigris,  to  Baghd&d, 
where  he  arrived  on  the  197th  day  after  having  left  Scutan. 
Baghd&d  was  taken  by  storm  on  the  18th  of  Shalj^n,  a.h. 
10^  (25th  of  December,  1638).  Out  of  30,000  Persians,  the 
garrison  of  the  town,  10,000  had  lost  their  lives  during  the 
siege,  and  20,000  were  massacred  during  and  after  the  storm. 
According  to  some  historians  the  number  of  the  killed  was 
80,000,  but  this  seems  exaggerated,  even  if  we  comprehend 
under  this  number  30,000  Persian  Shiites,  inhabitants  of 
Baghd&d,  who  were  slaughtered  some  days  after  the  storm. 
A  peace  was  concluded  with  Persia  in  a.h.  1049  (a.d.  1639), 
the  Persians  retained  Eriw&n,  but  Baghdad  and  its  ex- 
tensive territory  was  ceded  to  the  Porte.    (The  details  of 
this  peace  are  contained  in  Hammer,  cited  below,  vol.  v., 
p.  266.)    Murad  IV.  died  a  short  time  after  his  triumphal 
entrance  into  Constantinople  (a.h.  1049 ;  a.d.  1640).  Ihree 
of  his  brothers,  and  perhaps  also  his  uncle,  the  deposed 
Sultan  Mustafa  I.,  were  put  to  death  by  Ju9  order, 
P.  C,  No.  1602. 


1:{ultan  Ibrahim  I.,  youngest  brother  of  Miirad  IV.,  and 
son  of  Ahmed  I.  (a.h.  1049  till  1058;  a.d.  1040  till  1648). 
The  conquest  of  Azof  from  the  Cossacks,  and  a  war  with 
Venice,  which  resulted  in  the  temporary  conquest  of  a  part 
of  Candia,  were  the  most  remarkable  events  of  .the  short 
reign  of  Ibrahim  I.  He  spent  his  time  in  luxury  and  de- 
bauchery :  his  passion  for  women  surpassed  everything  on 
record :  the  influence  of  these  women,  one  of  whom  be- 
came a  pasha,  was  unbounded.  The  decline  of  the  power 
of  the  Osmanlis  became  conspicuous  in  the  abuses,  violent 
measures,  and  frequent  rebellions  which  characterised  this 
reign.  Ibrahim  perished  in  consequence  of  a  revolt  of 
the  Janizaries,  whose  power  was  then  as  dangerous  as 
that  of  the  Praetorian  soldiers  under  the  Roman  emperors ; 
and  his  powerful  grand-vizir,  Ahmed-Pasha  Hezarp&rd, 
whose  fiscal  measures  were  insupportable,  shared  the  fate 
of  his  master. 

Sultan  Mohammed  IV.,  the  son  of  Ibrahim  I.  (a.h. 
1058  till  1099 ;  a.d.  1648  till  1687),  was  a  boy  of  seven  years 
of  age.  The  simple  fact  of  the  Janizaries  having  preferred 
a  child  to  a  man,  proves  the  turbulent  haughtiness  of  this 
body  and  the  degenerate  character  of  Ibr^im  I.    The  be- 

§  inning  of  the  reign  of  Mohammed  IV.,  who  was  under 
le  guardianship  of  his  grandmother,  Mah-peiker,  the 
widow  of  Ahmed  I.,  was  a  series  of  troubles  and  calamities. 
An  expedition  against  Candia  failed,  and  in  two  battles 
off  Chios  and  at  the  outer  entrance  of  the  Dardanelles  the 
Venetians  destroyed  a  considerable  part  of  the  Tuikish 
navy.  A  revolt  of  the  pages  of  the  Sultan  was  a  dan- 
gerous event ;  the  troops  in  Candia  mutinied  ;•  a  body  of 
the  Janizaries  ravaged  me  environs  of  Constantinople ;  and 
bands  of  robbers,  commanded  by  K^ir6.-Haider-z&de,  became 
gradually  an  army  of  outlaws,  who  were  not  exterminated 
ull  after  tlie  greatest  efforts  of  the  pashas  of  Asia.  The 
ministers  were  firequently  changed  (from  1648  to  1656 
fhere  were  fifteen  grand-vizii's) :  the  grand-vizlr  Ipshir 
Mustafa  Pasha  was  put  to  death ;  and  in  consequence  of  a 
revolution  in  the  seraglio,  the  old  Sultana  Mah-peiker  was 
strangled  (a.h.  1061 ;  a.d.  1651).  The  influence  of  the 
harem  continued,  and  the  disorders  were  augmented  by 
serious  religious  differences.  At  last  Mohammed  Kbprili 
became  grand-vizir  in  a.h.  1066  (a.d.  1656),  and  under  his 
and  his  successor's  administration  Turkey  recovered  from 
her  depression. 

Ragotzi,  the  vassal  prince  of  Transylvania,  having  con- 
cluded a  treaty  with  Austria,  by  which  he  ceded  a  consi- 
derable tenitory  to  this  power,  differences  arose  on  that 
account  between  the  Sultan  and  the  emperor  Leopold  I., 
which  led  to  a  war  in  a.h.  1070  (a.d.  1660).    Ahmed  K6- 

Srlli,  the  son  and  successor  of  Mohammed  Koprili,  con- 
ucted  this  war  with  great  energy,  and  the  Turkish  arms 
were  signalised  by  the  conquest  of  Neuhausel,  Leutra,  Le- 
wenz,  and  Novi^tul.  The  auxiliaries  of  the  Tartar  khan 
penetrated  into  Moravia  and  Silesia.  But  in  a.h.  1075 
(a.d.  1664)  the  grand-vizir  was  routed  at  St.  Gotthai'd  by 
Montecuciili,  the  imperial  fieldmarshal,  who  was  assisted 
by  a  body  of  French  auxiliaries  commanded  by  marshal 
Cioligny  and  the  duke  de  la  Feuillade.  Some  days  after 
his  defeat  Ahmed  Koprili  concluded  the  peace  of  Vasv&r, 
which  was  disadvantageous  for  Turkev  inasmuch  as  the 
Turks  were  compelled  to  evacuate  Transylvania,  and  to 
cede  to  the  emperor  the  northern  part  of  that  quarter  of  Hun- 
gary which  is  situated  between  the  Danube  and  the  Theiss. 
This  loss  was  compensated  by  the  conquest  of  Candia  by 
Ahmed  Koprili,  in  a.h.  1080  (a.d.  1669).  In  a  war  with 
Poland,  the  Turks  were  at  first  beaten  at  Choczim ;  but 
they  afterwards  took  this  important  fortress,  as  well  as  the 
country  between  the  Dniester  and  the  Dnieper,  and  en- 
camped under  the  walls  of  Lw6w,  or  Lemberff  (a.h.  1086 ; 
A.D.  1675).  There  they  were  routed  bv  John  Sobieski, 
king  of  Poland ;  but  their  power  was  still  so  great  that,  by 
the  peace  of  Zurawna  (a.h.  1087  ;  a.d.  1676),  they  acquired 
Podolia  and  the  famous  fortress  Kamimec  Podolski.  A 
short  war  with  Russia  resulted  in  the  conquest  of  Cehrin  by 
the  Turks  (a.h.  1089  ;  a.d.  1678).  During  this  time  the  au- 
thority of  the  emperor  Leopold  I.  was  checked  by  the  re- 
bellion of  Emmerich  Tokoli,  who  was  chosen  by  his  partisans 
king  of  Hungary,  and  who  was  supported  by  the  Turks,  then 
excited  by  their  numerous  victories.  The  consequence  waa 
a  war  with  Austria,  which  broke  out  in  a.h.  1093  (a.d.  1682X 
and  in  which  Austria  was  supported  by  the  princes  of  the 
empire  and  by  the  king  of  Poland.  Kink  Mustafa  Pasha, 
the  grand-vizir,  commanded  the  Turkish  army  as  serasker, 
^  Vol.  XXV.~3  F 
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or  geneialrfteld-mardial ;  and  Saltan  Mohammed  IV.,  pre- 
eeded  by  the  standard  of  the  prophet,  left  Conatantinople 
and  accompanied  his  army  to  Hungary  (a..h.  1094 ;  a.d. 
1683).  At  Easek  he  received  the  homage  of  king  Tokoli. 
Few  Austrian  troopa  were  in  Hungary,  and  on  the  19th  of 
lUyib,  1094  (14th  of  July,  1683),  Karii  Mustafa,  with 
200,000  men,  encamped  under  the  walls  of  Vienna.  The 
heroic  resistance  of  the  citizens  and  the  feeble  garrison, 
commanded  by  Count  Starhemberg,  saved  Vienna  m>m  the 
linte  of  Ck>nstantinop1e.  On  the  12th  of  September  Kkrk 
Mustafa  was  attacked  by  an  army  composed  of  the  Austrian 
troops,  commanded  by  the  duke  of  Lorraine ;  of  the  troops 
of  the  empire,  commanded  by  Maximilian-Emanuel,  elector 
of  Bavaria,  who  had  under  him  twenty  princes  of  the  em- 

8 ire ;  and  by  a  body  of  Polish  auxiliaries,  commanded  by 
leir  gallant  king,  John  Sobieski.  The  Turks  were  com- 
pletely defeated :  the  victory  was  mainly  due  to  the  military 
talents  of  the  king  of  Poland.  K&ra  Mustafa,  abandoning 
his  camp,  fled  to  Hungary  with  the  remnant  of  his  army : 
dOOO  men,  11,000  women,  14,000  girls,  and  50,000  children 
had  been  carried  off  by  the  Turks  into  slavery.  They  were 
pursued  by  the  imperial  troops,  who,  in  the  course  of  three 
yeaj!S,  took  the  capital  and  tiie  most  important  fortresses 
of  Hungary,  and  routed  the  Turks  at  Parkany,  at  Hansa- 
beg,  and  at  Mohacs  on  the  25th  of  R4m&z&n,  1098  (4th  of 
Aujjudt,  1687).  The  Venetians  acceded  to  the  league  against 
Turkey,  and  captured  Santa  Maura  and  several  places 
in  Epirus  and  Greece,  and  at  last  Morosini  took  Athens 
from  tiie  Turks,  and  forced  them  to  evacuate  Greece. 
Bo  much  disgrace  after  so  many  triumphs  made  the  people 
despair.  The  Janizaries  revolted,  and  Mohammed  IV. 
excnanged  his  throne  for  a  prison  in  the  seraglio. 

Sultan  Soliman  II.  (HI.),  the  brother  of  Mohammed  FV., 
and  son  of  Ibr^iim  I.  (a.h.  1099  till  1102;  a.d.  1687  till 
1691),  and  Sultan  Ahmed  II.,  brother  of.Soliman  II.  (III.), 
and  Mohammed  IV.,  son  of  Ibr&himl.  (a.h.  1102  till  1106 ; 
A.D.  1691  till  1695).  The  Austrians  continued  their  vic- 
tories ;  they  took  Belgrade,  and  routed  the  Turks  at  Slanka- 
men,  whereupon  the  fortress  of  Grand-Waradin  surrendered 
to  the  emperor  Leopold  I.  The  Venetians  conquered 
Chios.  The  internal  state  of  the  empire  was  deplorable ; 
there  was  rebellion  in  all  the  provinces. 

Sultan  Mustafa  II.,  the  son  of  Sultan  Mohammed  IV. 
(A.H.  1106  till  1115 ;  A.D.  1695  tUl  1703).  The  Turks  gained 
some  advantages  over  the  Venetians  by  recovering  Chios, 
and  beatingtheir  fleet  off  Chiof  in  a.d.  1695 ;  and  the  Tartars 
ravaged  Poland  as  far  as  Lw6w.  But  in  Hungary  the  Im- 
periiQistB  were  still  victorious,  and  a  strong  body  of  them 
crossed  the  Danube  and  penetrated  as  far  as  the  foot  of  the 
Balkan.  At  the  same  time  Peter  the  Great,  eager  to  have 
a  free  communication  with  the  Black  Sea,  concluded  an 
alliance  with  Austria  against  Turkey,  and  laid  siege  to 
Azof.  This  key  of  the  Don  fell  into  his  hands  in  a.h. 
1108  (a.d.  1696).  In  the  following  year  the  Venetian 
fleet  was  defeated  by  the  Turks  at  Mitylene,  but  Prince 
Eugene  defeated  the  ^nd-vizir  in  the  battle  of  Zenta. 
These  events,  and  the  impossibility  of  the  Porte  carrying 
on  the  war  any  longer  without  ruining  the  people  by 
taxes,  led  to  the  peace  of  Carlowicz,  which  was  concluded 
in  A.H.  1111  (A.D.  1699).  Venice  was. confirmed  in  the 
possession  of  the  Morea  as  far  as  the  isthmus  of  Corinth, 
and  of  Dalmatia ;  Russia  made  only  a  truce  for  two  years ; 
Poland  received  Podolia,  the  Porte  renouncing  this  con- 
quest, and  the  fortress  of  Kaminiec  Podolski ;  Austria  re- 
ceived all  Hungary,  except  the  banat  of  Temesv&r,  and 
the  protectorship  of  Transylvania,  which  country,  as  well 
as  Hungary,  ceased  to  be  vassal  states  of  Turkey.  This 
peace  was  concluded  under  the  mediation  of  England  and 
the  United  Provinces  of  the  Netherlands.  Since  Timur 
had  made  sultan  Bayazid  I.  his  prisoner,  this  was  the  first 
time  that  Turkey  had  been  humoled.  However,  her  long 
strugg^le  with  Austria,  Venice,  Poland,  and  Russia  was  not 
inglorious,  and  did  honour  to  the  energetic,  though  often 
des]^tic,  administration  of  Husein  Kbprili,  who  directed 
aSlurs  for  several  years,  first  as  vizfr,  and  afterwards  as 
grand-vizir.  The  Osmanlis  felt  the  decline  of  their  power 
with  deep  rep^t ;  but  they  saw  the  causes  of  it  in  the  sys- 
tem of  administration.  An  insurrection  was  prepared,  a 
well-organized  army  of  rebeh  marched  to  Constantinople, 
And  sultan  Mustafa  was  deposed  in  a.h.  1115  (a.d.  1703). 

Sultan  Ahmed  III.,  brother  of  Mustapha  II.,  and  son  of 
Mohammed  IV.  (a.h.  1115  till  1143;  a.d.  1703  till  1730).  He 
was  at  fiiBt  unable  to  quell  those  duorders  which  \vere  the 


cause  of  his  aecesBion,  and  in  fifteen  years  he  had  fourteen 
grand-vizlrs.  One  of  them,  *Ali  Chorllli,  a  man  of  remark- 
able talents,  endeavoured  to  derive  advantage  from  the  war 
between  Peter  the  Great  and  the  king  of  Sweden,  Charles 
XII.,  and  it  is  now  known  that  he  offered  Charles  the  as- 
sistance of  the  Porte  if  he  would  carry  the  war  into  the 
south  of  Russia.  Charles  accordingly  penetrated  into  the 
Ukraine,  but  his  defeat  at  Pultawa  destrwed  his  plans,  and 
he  took  refuge  in  Turkey.  [Charles  Xll.l  Sultan  Ah- 
med tried  in  vain  to  get  rid  of  the  king,  for  he  was  a 
lover  of  peace,  and  preferred  music,  poetry,  and  pleasure 
to  the  chances  of  war.  He  deposed  'Ali  Choruh,  who 
could  not  succeed  in  removing  the  king  of  Sweden ;  but 
the  new  grand-vizir,  Baltaji  Mohammed,  was  not  more 
successful  than  'Ali,  and  the  intrigues  of  Charles  at  last 
prevailed  in  the  diwan,  and  war  was  declared  agamst 
RiMsia.  But  for  the  treason  of  Balt^i  Mohanmied,  Peter 
the  Great  would  have  been  obliged  to  surrender  to  the 
Turks  with  his  whole  army.  The  empress  Catharine,  who 
was  with  him  in  the  camp,  saved  him  by  bribing  the  grand- 
vizir.  The  peace  of  the  rmth  was  concluded  m  a.h.  1123 
(a.d.  1711),  and  the  Czar  was  allowed  to  retire  to  his  em- 

{)ire  after  luiving  ceded  the  fortress  of  Azof.  Charles  XII. 
eft  Turkey  in  a.d.  1713.  The  timid  policy  of  the  Porte  to- 
waids  Russia  was  in  many  reepects  produced  by  the  desire 
of  profiting  from  the  weaineas  of  Venice,  an  enemy  then 
of  less  power  than  the  rising  state  of  Russia.  A  pretext 
for  war  was  easily  found,  and  Venice  was  attacked  in  a.h. 
1126  (A.D.  1714).  Sultan  Ahmed  led  his  aimyinto  Greece, 
and  the  grand-vizir,  Damah  'Ali  Pasha,  conquered  the 
Morea  in  one  campaign.  Upon  this  the  emperor  Charles 
VI.  concluded  an  alliance  with  Venice,  under  the  pretext 
of  maintaining  the  political  balance  fixed  by  the  peace  of 
Carlowicz,  and  thus  Turkey  was  involved  in  that  memora- 
ble war,  the  result  of  whicn  was  to  lessen  her  influence  in 
Europe.  Defeated  by  Prince  Eugene  at  Peterwaradin  in 
A.H.  1128  (A.D.  1716),  and  at  Belgrade  in  a.h.  1129  (a.d. 
1717),  the  Turks  were  disbanded:  and  as  early  as  a.h. 
1130  (A.D.  1718)  the  Sultan  concluded  the  peace  of  Pa.v 
sarowicz,  by  which  he  ceded  to  Austria  the  banat  of  Te- 
mesv&r,  and  the  western  part  of  Wallachia  and  Servia,  with 
Belgraide  ;  he  also  restored  his  Venetian  conquests,  except 
the  Alorea,  which  was  ceded  to  Turkey.  Turkey  recovered 
from  this  blow  by  the  wise  administration  of  Ibrahim- 
Pasha,  who  was  appointed  grand-vizir  in  a.h.  1130  (a.d. 
1718),  and  who  held  the  office  till  a.h.  1143  (a.d.  1730}. 
Ibr&him,  far  from  attacking  Peter  the  Great,  who  was 
ready  to  invade  Persia,  then  governed  bv  Shah  Tahm^p, 
concluded  an  alliance  with  Russia ;  and  in  the  ensuing 
war  with  Persia,  which  was  terminated  in  a.h.  1138  (a.d. 
1726),  the  victorious  Turks  acquired  a  considerable  part  oi 
north-western  Persia,  which  was  afterwards  ceded  to  the 
Sultan.  In  A.H.  1143  (a.d.  1730)  Tahm4sp  suddenly  re- 
commenced hostilities,  and  recovered  the  provinces  wlhch 
he  had  ceded  to  Turkey.  When  the  news  of  this  invasion 
reached  Constantinople,  the  Janizaries  accused  the  grand- 
vizir  of  negligence,  and  revolted,  in  consequence  of  which 
Ibr^im  lost  his  life  and  the  Sultan  was  deposed.  During 
the  reign  of  Sultan  Ahmed  III.,  European  arts  and  sciences 
found  their  wav  to  Constantinople,  where  the  first  printing- 
office  was  established,  under  the  patronage  of  the  grand- 
vizir  Ibrahim,  by  Ibr&him  Basm^f,  a  Hungarian  renegade, 
who  in  the  course  of  twelve  years  published  sixteen  works, 
chiefly  historical. 

Sultan  Mahmud  I.,  the  son  of  Mustafa  II.  (aoi.  1143  till 
1168;  A.D.  1730  till  1754>  The  Turkish  serasker,  'Ah 
Hekim-zade,  defeated  the  Persians  at  Hamadan,  and  con- 
<}uered  Tabriz ;  but  notwithstanding  these  triumphs  the 
timid  diwan  concluded  a  peace  with  Tahm^p,  which,  al- 
though it  was  not  without  advantages  for  Turkey,  was  far 
from  satisfying  the  nation  (a.h.  1144 ;  a.d.  1732).  A  re- 
volt ensued,  and  the  brave  'AU  Hekim-zade  was  appointed 
grand-vizir.  Shortly  after  this,  Nadir-Khuli-Khan  usurped 
the  throne  of  Persia,  and  renewed  the  war  with  the  Turks, 
who,  at  first  victorious  under  Tonal  Osman,  were  entirely 
defeated  under  'AbdCi-llah  Kbprifi,  and  compelled  to  beg 
for  peace  and  to  renounce  the  provinces  which  had  been 
ceded  to  them  during  the  reign  of  Ahmed  lU.  (a.h.  1149 ; 
A.D.  1736).  Previously  to  this  peace  diff'erences  had  arisen 
between  the  Porte  and  Russia.  Feth-Ghiray,  the  khan  of  the 
Crimea,  had  received  orders  from  Constantinople  to  march 
across  the  steppe  of  the  Kuban,  to  cross  the  Caucasus,  and 
to  ftttack  the  rersiana  iu  Georgia^  The  nationa  of  the  Cau- 
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casus,  especially  the  Cherkesses,  were  neither  mibiecttonor 
vassals  of  the  Porte,  but  for  centuries  they  had  been  in 
friendly  intercourse  with  Constantinople ;  they  regarded  the 
sultans  as  the  natural  protectors  of  their  liberty  and  their  re- 
ligion ;  and  they  were  so  far  from  opposing  themselves  to  the 
march  of  the  Tartar  khan,  that,  on  the  contrary,  their  chiefii 
saluted  him  as  the  representative  of  the  Sultan,  and  pro- 
posed to  assist  him  against  the  Persians.  The  jealousy  of 
Russia  was  roused,  and  the  cabinet  of  St.  Petersburg  sud- 
denly pretended  that  the  soverei^ty  of  the  Little  and 
the  Great  Kabarda,  the  chief  provinces  of  the  Cherkesses, 
belonged  to  the  Czars.    The  Kussian  commander  in  Da- 

fhistan,  the  Prince  of  Hesse  Homburg,  declared  to  the 
han  that  he  considered  his  march  through  the  Kabarda 
as  a  violation  of  the  Russian  territory ;  and  as  the  khan 
continued  his  march  in  spite  of  his  menaces,  he  attacked 
the  Tartars  as  soon  as  they  had  crossed  the  range  of  the 
Caucasus,  and  approached  the  river  Samur,  near  the  tron- ' 
tiers  of  DaghistAn.  Feth-Ghiray  defended  himself  until 
orders  came  firom  Constantinople  to  return  to  the  Crimea. 
The  question  if  Russia  had  any  ric^ht  of  sovereignty  over 
the  Kabarda  was  the  first  cause  ofa  war  which  was  begun 
by  the  Russians  before  any  declaration  of  war  had  been 
made  (a.h.  1149 ;  a.d.  1736).  Austria  concluded  an  offen- 
sive and  defensive  alliance  with  Russia,  and  declared  war 
against  the  Porte  in  the  following  year (a.h.1  150 ;  a.d.1737). 
The  war  with  Austria  was  glorious  for  Turkey.  The 
Austrians,  commanded  by  Count  Wallis  and  the  Prince  of 
Hildburghausen,  both  incompetent  generals  and  imprudent 
statesmen,  were  defeated  in  several  pitched  battles,  and 
sustained  severe  losses  in  frequent  skirmishes,  especially 
against  the  former  grand-vLzfr,  'Ali  Hekim-zade,  who  was 
thenpasha  of  Bosnia.  The  emperor  concluded  peace  with 
the  Porte  at  Belgrade  (a.h.  1152;  a.d.  1739),  and  ceded 
to  her  the  conquests  of  Prince  Eugene,  that  is,  the  western 
part  of  Wallachia,  and  Servia,  with  Belgrade. 

The  Russian  war  was  disadvantageous  for  Turkey.  Count 
Miinnich,  the  Russian  field-marshal,  overran  pai-t  of  the 
khanat  of  the  Crimea;  he  took  Choczim  by  storm ;  and  he 
conquered  Moldavia.  By  the  peace  of  Nissa,  which  was 
concluded  some  days  after  the  peace  of  Belgrade,  Russia 
acquired  the  privilege  of  building  a  fortress  on  the  Kuban ; 
Out  both  the  Kabaraas  were  declared  independent. 

The  latter  vears  of  the  reign  of  Mahmud  I.  were 
troubled  by  a  short  war  with  Persia ;  by  troubles  in  Egypt 
and  at  Baghdad,  and  by  the  disturbances  produced  in  Ara- 
bia by  the  Wahabites,  a  sect  of  Mohammedans,  whose  chief, 
'Abdii-l-Wahhab,  became  first  known  towards  a.h.  1162 
(a.d.  1749).  France,  supported  by  the  ambassador  Ville- 
neuve,  and  by  Count  BonnevaJ,  who  had  entered  the  ser- 
vice of  the  sultan,  had  more  influence  at  Constantinople 
during  this  period  than  any  other  European  power.  Mah- 
mud I.  died  a  natural  death  in  a.h.  1168  (a.d.  1754). 

Sultan  Osman  III.,  the  brother  of  Mahmud  I.,  and  the 
son  of  Mustafa  II.  (a.h.  1168  till  1171 ;  a.d.  1754  till  1757); 
and  Sultan  Mustafa  III.,  the  son  of  Ahmed  III.  (a.h.  1171 
till  1187 ;  A.D.  1757  till  1773).  The  short  reign  of  Osman 
III.  is  not  remarkable  for  any  events  of  importance,  except 
some  diplomatic  transactions  with  Prussia.  Sultan  Mus- 
tafa, contrary  to  the  habit  of  the  sultans  of  that  period, 
administered  the  state.  He  resisted  all  temptations  to  inter- 
fere in  the  Seven  Years'  War,  either  by  assisting  or  attack- 
ing Austria.  But  the  increasing  power  of  Russia  induced 
him  to  declare  war  against  the  empress  Catherine  II.,  be- 
fore his  army  and  his  finances  were  in  a  state  to  undertake 
a  struggle  with  that  formidable  enemy.  The  direct  cause 
of  this  war,  or  at  least  the  direct  pretext,  was  the  Sultan's 
design  to  save  Poland  from  ruin  tnrough  Russian  interfer- 
ence in  her  civil  troubles.  However,  it  is  but  just  to 
remark  that,  in  spite  of  this  pretext,  the  first  idea  of  dis- 
membering Poland  was  conceived  at  Constantinople.  This 
plan  was  lormed  by  Sultan  Mustafa  III.  himself,  at  whose 
order  the  Reis  Efendi  Isma'fl  R&if  proposed  to  the  Austrian 
ambassador,  Bavon  Thugut,  in  a  secret  conference  by  night, 
to  divide  Poland  between  the  Sultan  and  the  emperor 
Joseph  n.  This  proposition  was  rejected  by  Austria. 
(Extract  from  the  Austnan  ambassador's  (at  Constantinople, 
B  aron  Thu^t)  Secret  Corresjfondence  toith  the  Ministry 
at  Vienna^  in  Hammer,  vol.  viii.,  p.  373.)  This  conference 
took  place  ten  months  before  Prince  Henry  of  Prussia,  who 
is  generally  believed  to  be  the  first  author  of  that  pnyect, 
mentioned  such  division  to  the  empress  Catherine  11.  of 
Russia. 


War  was  declared  in  a.h.  1182  (A.D/17e8) :  it  was  giori- 
ous  for  Russia  and  most  disastrous  for  Turkey.  The  Rus- 
sian field-marshal  Rumanzow  took  Bender,  Ismail,  Kilia 
Ibrfeil,  and  other  fortresses  between  the  Danube  and  the 
Dnieper,  and  the  whole  country  between  these  two  rivers 
fell  into  the  hands  of  the  Russians.  They  attacked  the  Cri- 
mea on  two  sides :  they  took  the  famous  lines  of  Perekop  by 
storm,  and  overran  the  peninsula  from  the  north,  while  an- 
other body,  after  having  conquered  the  island  of  Taman, 
crossed  the  Cimmerian  Bosporus,  and  took  Kertrii,  Yeni- 
kale,  and  Kaffa  in  the  East  (a.h.  1185;  a.d.  1771).  TTic 
khan  Maksud-Ghiray  abandoned  his  capita],  Bakje-sera;i\ 
and  fled  to  Constantinople,  and  the  Russiam  had  Shahln- 
Ghiray  elected  in  his  place.  As  early  as  the  beginning  of 
the  war,  a  Russian  fleet,  commanded  by  Spiritow,  Alexis 
Orlow,  and  Elphinstone,  left  Kronstadt  for  the  Mediter- 
ranean. The  diwan  was  infonned  of  it  in  time,  but  declared 
such  an  expedition  to  be  impossible,  there  being  no  com- 
munication between  the  Baltic  and  the  Mediterranean ;  and 
when  at  last  they  could  no  longer  doubt  about  the  fleet 
being  under  sail,  they  requested  the  Austrian  ambassador 
not  to  allow  the  passage  of  it  by  Trieste  and  the  Adriatic. 
No  sooner  were  the  Russians  in  the  Mediterranean  than  an 
insurrection,  kindled  by  Russian  agents,  broke  out  in  Greece 
and  in  the  Herzogevina,  and  the  Russian  commanders  pro- 
claimed the  independence  of  the  Greeks.  The  Russians  made 
few  conquests  in  Greece,  but  in  a.h.  1184  (a.d.  1770)  they 
destroyed  the  Turkish  fleet  in  the  bay  of  Chesme,  after  the 
battle  of  Leminto,  the  greatest  disaster  which  had  befallen 
the  navy  of  Turkey.  The  embarrassment  of  the  Porte  was 
80  great  that  in  a.h.  1184  (a.d.  1770)  she  concluded  a 
treaty  with  Austria,  promising  her  the  former*  Austrian 
part  of  Wallachia,  a  subsidy  of  11,250,000  gulden,  and 
several  other  advantages,  on  condition  of  Austria  endeavour- 
ing to  obtain  for  Turkey  an  honourable  peace  with  Russia* 
The  efl^ect  of  this  treaty  was  a  truce  between  the  Rus- 
sian and  the  Turkish  armies,  and  the  congresses  at  Fok- 
sh&n  and  at  Bukarest ;  but  the  negotiations  proved  abor- 
tive, and  the  hostilities  recommenced  in  a.m.  1186  (a.d. 
1773).  The  Turks  were  again  beaten  at  Rusjuk  and 
Kainaiji,  and  although  the  serasker  Osman-Pasha  obtained 
considerable  advantages  over  them  at  Silistra,  Rumanzow 
defeated  him  in  his  turn  at  K&Hmi  in  Bulgaria.  Shortly 
afterwards  Sultan  Mustafa  III.  died  on  the  9th  of  Shewwal, 
1187  (a4th  of  December,  1773). 

Sultan  'Abdii-1-Hamid  I.,  or  Ahmed  IV.,  as  he  is  called 
by  some  European  historians,  the  son  of  Ahmed  III.  (a.h. 
1187  till  1203 ;  a.d.  1773  till  1789).  Field-marshal  Ruman- 
zow continued  his  victories :  his  generals,  Kamenski  and 
Suwarow,  defeated  the  Turks  at  Basaijik  and  Koslije,  and 
in  the  month  of  July  Kamenski  entered  the  passes  of  the 
Balkan  and  besieged  the  grand-vizlr  Musa  Oghli.  Tha 
Porte  now  yielded  toXhe  propositions  of  Russia,  andpeace 
was  concluded  in  the  same  month  (a.h.  1188 ;  a.d.  1774)  at 
Kuchuk-  KaTnaijf .  By  this  peace  Russia  obtained  the 
Great  and  the  Little  Kabarda,  that  is.  the  Porte  engaged 
not  to  oppose  the  Russian  occupation  of  these  coun- 
tries, which  were  declared  independent  by  the  peace  of 
Nissa;  Russia  also  obtained  the  fortresses  of  Azof,  Kil- 
burn,  Kertsh,  and  Yenikale  ;  the  country  between  the  Bog 
and  the  Dnieper ;  the  free  navigation  of  the  Black  Sea, 
and  a  free  passage  through  the  Bosporus  and  the  Darda- 
nelles; the  co-protect orship  over  Moldavia  and  Wallachia; 
and  the  protectorship  over  all  the  Greek  churches  within 
the  Turkish  empire.  The  khanat  of  the  Crimea  was  de- 
clared independent,  but  it  soon  became  a  prey  to  Russia. 
Three  years  afterwards  the  Porte  was  obliged  to  cede  the 
Bukowina  to  Austria. 

By  the  peace  of  Kuchuk-Kainaiji  Turkey  was  brought 
to  a  political  dependence  on  Russia,  and,  notwithstanding 
many  bloody  wars,  the  Porte  has  not  yet  succeeded  in 
shaking  off  the  yoke. 

Sultan  'Abdd-1-Hamid,  a  weak  and  indolent  man,  was 
however  disposed  to  recommence  war  with  the  empreft 
Catherine  II.  His  finances  were  exhausted,  and  to  fill  the 
treasuiy  the  subjects  of  the  Sultan  were  forced  to  sell  their 
gold  and  silver  plate  or  ing«ts  to  the  treasury  at  a  rate  fir 
below  the  real  value  of  the  metal.  The  necessity  of  a  war 
became  urgent  after  Catherine  had  annihilated  the  inde- 
pendence of  the  Crimea  and  united  this  state  with  her 
empire.  Immense  preparations  were  made  throughout  the 
Turkish  empire,  and  Catherine  in  her  turn  concluded  an 
alliance  witn  Austria.    The  Porte  declared  war  in  a.h* 
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]201  (A.D.  1787),  long  before  her  prepamtions  were 
finiBhed.  Her  armies  obtained  some  advantages  against 
the  Austrians,  commanded  by  an  emperor,  Joseph  II.,  who 
was  a  philosopher  and  legislator,  but  not  a  general.  The 
Russians  defeated  the  Turks,  who  sustained  great  losses  of 
men  and  of  territory.  Potemkin,  the  Russian  field-marshal, 
took  Oczakow  by  storm  (a.h.  1202 ;  a.d.  1788),  and  the 
garrison  and  the  inhabitants  were  massacred.  Sultan 
'Abdii-l-Haniid  died  soon  after  this  unfortunate  event. 

Sultan  Selim  III.,  the  son  of  Mustapha  III.,  and  the  ne- 
phew of  'Abdu-1-Haraid  (a.h.  1203  till  1222;  a.d.  1789 
till  1807).  This  sultan  was  one  of  the  most  enlightened 
men  of  his  nation  and  of  the  East.  Before  his  acces- 
sion, while  confined  to  the  seraglio,  he  studied  Turkish 
and  European  history,  and  conceived  the  plan  of  be- 
coming the  regenerator  of  Turkey.  He  had  a  regular 
con'espondence  with  distinguished  Turkish  statesmen,  with 
Count  de  Choiseul,  the  French  ambassador,  and  it  is  said 
that  he  exchanged  letters  with  the  king  himself,  Louis 
XVI.  of  France. 

He  resolved  to  put  himself  at  the  head  of  his  armies,  but 
he  was  dissuaded  from  it  by  the  diwan,  who  were  afi-aid  of 
troubles  in  Constantinople.  The  war  meanwhile  was  car- 
ried on  with  great  loss.  The  Turks  were  beaten  at  Marti- 
nestie  by  the  united  Austrians  and  Russians ;  the  Austrians 
took  Belgrade ;  the  Russians,  Bender  and  Isma'll ;  and 
Turkey  would  have  been  overrun,  but  for  the  intervention 
of  England,  Prussia,  and  Sweden.  Hius  peace  was  con- 
cluded in  A.H.  1206  (a.d.  1791)  at  Szistowa  with  the  em- 
peror Leopold  II.,  the  successor  of  Joseph  II.,  who  restored 
his  conquests  to  Turkey ;  and  with  Russia  in  a.h.  1206 
(a.d.  1792)  at  Jassy.  By  the  peace  of  Jassy  the  Porte  con- 
sented to  the  incorporation  of  the  Crimea  with  Russia,  and 
the  Dniester  became  the  frontier  between  the  two  empires. 
Sultan  Sellm  now  befi^n  his  work  of  reformation,  but 
during  a  long  period  his  efforts  were  checked  by  troubles 
in  Syria  and  Egypt :  by  the  rebellion  of  Paswim  Oghlu, 
Pasha  of  Widdin ;  and  by  the  increasing  power  of  'Ali 
Pasha  of  Janina.  [Ali  Pasha.]  The  conquest  of  Egypt 
by  Bonaparte  led  to  a  war  with  France.  The  ^nd-vizir, 
y  lisuf  Pasha,  was  routed  in  the  battle  of  Abukir,  and  his 
army  was  completely  destroyed  by  the  French,  but  Egypt  was 
taken  by  the  English,  who  restored  it  to  the  Porte  in  a.h. 
1218  (A.D.  1803).  Previously  to  this,  Selim  had  con- 
cluded an  alliance  vnth  Russia,  Naples,  and  England,  in 
consequence  of  which  a  united  Turlcish  and  Russian  fleet 
took  possesion  of  the  Ionian  Islands,  which,  conformably 
to  a  treaty  concluded  between  Selim  and  the  emperor 
Paul,  were  constituted  into  a  republic,  a.h.  1215  (a.d. 
1800).  Sellm  acquired  the  protectorship  of  this  new  re- 
public on  condition  of  consenting  to  the  incorporation  of 
the  kingdom  of  Georgia  with  Russia.  Peace  with  France 
was  concluded  in  a.h.  1217  (a.d.  1.802),  no  change  taking 

Elace,  except  that  France  acquired  the  free  navigation  on  the 
Hack  Sea,  a  privilege  which  was  soon  afterwards  granted 
to  England  and  to  several  other  European  powers.  Having 
thus  secured  his  political  position,  Selim  at  last  began  his 
reforms.  His  administrative  division  of  the  empire  has 
been  mentioned  above.  In  order  to  regenerate  his  army, 
the  discipline  of  which  was  entirely  slackened,  he  ap- 
pointed a  commission,  from  which  the  troops  received  a 
new  organization,  the  *  Nizam  Jedid,'  by  which  they  were 
put  on  a  footing  similar  to  that  of  European  armies.  He 
also  introduced  several  changes  into  the  system  of  taxa- 
tion :  he  gave  a  new  organization  to  the  diwan ;  but  in 
order  to  nil  the  treasury  he  debased  the  money.  These 
reforms  were  the  pretext  for  many  rebellions.  In  the 
meantime  the  jealousy  of  England  and  Russia  was  excited 
by  the  increasing  influence  of  the  French  ambassador, 
Cfount  Sebastiani;  and  Selim,  as  well  as  the  emperor 
Alexander,  having  both  violated  the  treaty  of  Kuchuk 
Kainarji  by  arbitrarily  interfering  in  the  domestic  affairs  of 
Moldavia  and  Wallachia,  a  wsi  broke  out  between  Turkey 
and  Russia,  assisted  by  England  (December,  1806).  Ad- 
miral Duckworth  forced  the  passage  of  the  Dardanelles^ 
and  threatened  to  bombard  Constantinople.  Sultan  Selim 
displayed  the  greatest  activity  in  preparing  for  resistance, 
and  Admiral  Duckworth,  feanng  that  nis  retreat  would  be 
cut  off,  sailed  back  to  the  Mediterranean.  Constantinople 
was  saved,  but  the  Russians  made  continual  progress  on 
the  Danube.  The  defeats  of  the  army  were  considered  by 
the  people  as  a  consequence  of  the  <  Nizam  Jedid ;'  they 
.  znanifested  their  dissatisfaction,  and  th^  JanizarieSi  who 


saw  their  ruin  in  the  new  organization,  broke  out  in  rebel 
lion.  To  the  number  of  15,000  men,  they  occupied  Pera, 
and  directed  their  ordnance  against  the  SeragUo.  ^ne 
Mufti  joined  their  party,  and  by  a  fetwi  declared  *  that 
Sultan  Selim  III.  had  forfeited  the  throne  because  he  had 
procreated  no  heir,  and  introduced  the  Nizam  Jedid  and 
several  other  innovations.'  Thus  Selim  III.  was  deposed, 
and  confined  to  the  Seraglio.  , ,  ,  tt       j     , 

Sultan  Mustafa  IV.,  the  son  of  'Abdu-l-Hamid  (a.h. 
1222  till  1223;  a.d.  1807  till  1808).  Immediately  after 
his  accession  Mustafa  abolished  the  reforms  of  n^  pre- 
decessor. The  Turkish  fleet  was  entirely  defeated  by 
the  Russians  off  Lemnos,*and  terror  spread  over  Constan- 
tinople. Mustafa  Bairaktar,  pasha  of  Rusjuk,  the  iiiend 
of  the  deposed  Selim,  appeared  suddenly  with  m  army 
before  the  capital,  and  demanded  the  depositioa  of  Mu^ 
tafa.  The  murder  of  Selim,  by  order  of  Mustafa  IV.,  was 
•the  first  consequence  of  this  bold  step ;  but  the  pasha 
Rusjuk  entered  Constantinople,  and  Mustafa  was  depoBed. 

Sultan  Mahmud  II.,  the  son  of  'Abdii-l-Hamid  I.,  and 
the  brother  of  Mustafa  IV.  (a.h.  1223  till  lt^6 ;  a.d.  180S 
till  1840).  Before  his  accession  lie  was  instructed  for  some 
time  by  the  deposed  Sultan  Sellm  III.,  who  taught  him 
the  principles  of  reform  necessary  for  Turkey.  He  was 
indebted  for  his  accession  to  Mustafa  Baira.ktar,  who,  after 
having  been  appointed  grand-vizir,  re-established  the  Nizani 
Jedid.  The  Janizaries  again  revolted,  and  they  stormed 
the  seraglio  and  the  barracks  of  the  new  troops  tSeymen;. 
To  sa>e  the  empire,  Mustafa  Bairaktar  put  to  death  the 
deposed  Sultan,  Mustafa  IV.,  and  then  blew  hhn^f  up, 
together  with  crowds  of  the  Janizaries.  Mahmud  owed 
his  life  to  the  circumstance  of  his  being  the  only  adult 
descendant  of  Osman ;  and  to  secure  hunself  on  his  throne, 
he  put  to  death  the  infant  son  of  Mustafa  IV.,  and  ordered 
four  pregnant  slaves  of  the  deposed  Sultan  to  be  drowned 
in  the  Bosporus.  Compelled  to  yield  to  the  claims  of  the 
Janizaries,  he  abolished  the  Nizam  Jedid.  Notwithstanding 
this  the  troubles  continued,  and  the  Janissaries  became 
masters  of  the  empire.  The  energetic  character  of  Mah- 
mud became  conspicuous  in  the  administration  of  foreign 
affairs.  He  concUided  peace  with  England  in  a.d.  1809, 
and  continued  the  war  against  Russia  with  great  vigour. 
The  Russian  had  penetrated  as  far  as  the  passes  of  the 
BaJkan,  but  they  were  forced  to  retire  beyond  the  Danube ; 
and  when  they  had  crossed  this  river  a  second  time,  they 
were  again  compelled  to  hasten  back  to  Wallachia.  In- 
ternal troubles  divided  the  forces  of  the  Sultan.  The 
Servians,  commanded  by  Czemy  Greorge,  and  supported  by 
Russia,  shook  off  the  Turkish  yoke :  the  pashas  of  Widdin, 
of  Damascus,  of  St.  Jean  d*Acre,  of  Trebizond,  of  Haleb,  of 
Baghd^,  of  Latakia,  and  several  othei:s,  were  in  revolt ; 
'All,  pasha  of  Janina,  was  independent  in  Epirus,  and 
aimed  at  the  possession  of  Greece ;  and  Mehmed  'Ali  in 
Egypt  laid  the  foundation  of  a  power  that  was  to  bring 
Mahmud  II.  to  the  brink  of  nun.  Under  these  circum- 
stances the  Sultan  concluded  with  Russia  the  peace  of 
Bukarest  (a.h.  1227 ;  a.d.  1812),  by  which  the  Porte  ceded 
the  country  east  of  the  Pruth,  Bessarabia,  with  the  princi- 
pal mouth  of  the  Danube,  and  part  of  the  eyalet  of  Childir 
m  the  Caucasus.  During  the  ensuing  years  the  Sultan, 
principally  assisted  by  his  favourites,  Berber  Bashi  and 
khalet  Efendi,  effected  those  radical  reforms  of  which  we 
have  spoken  in  the  beginning  of  this  article,  and  for  which 
he  justly  deserves  the  title  of  *  the  Reformer  of  Turkey.* 
The  destruction  of  the  power  of  'Ali,  pasha  of  Janina,  was 
a  great  triumph,  but  tne  insurrection  of  the  Greeks  and 
their  final  deliverance  was  a  fatal  blow  to  Turkey.  Several 
European  powers  took  the  Greeks  under  their  protection. 
The  Turki5i  navy  was  destroyed  in  the  battle  of  Navarino, 
October  20,  1827,  by  the  combined  fleets  of  England, 
France,  and  Russia;  and  Turkey  was  weakened  by  the 
cession  of  the  largest  part  of  Greece,  from  which  she  had 
hitherto  taken  her  best  sailors.  This  part  of  Greece  was 
erected  into  an  independent  kingdom,  and  a  Bavarian 
prince,  Otho,  was  placed  on  the  throne.  The  despotism  of 
the  Janizaries  compelled  Mahmud  either  to  abandon  the 

fovemment  to  the  turbulent  mob,  or  to  exterminate  them, 
b  quell  a  revolt  in  a.h.  1238  (a.d.  1822),  he  sacrificed  the 
Mufti,  his  best  officers,  Khalet  Efendi,  Berber  Bashi,  and 
his  favourite  wife.  He  subsequently  succeeded  in  destroy- 
ing the  Janizaries,  and  with  the  downfall  of  this  military 
body,  which  was  once  the  bulwark  of  the  empire,  begins  a 
new  Kra  in  the  history  of  Turkey.    Serious  differences 
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with  Russia  on  account  of  Moldavia'  and  Wallachia  were 
settled  by  the  treaty  of  Ak-kerm4n  in  a.h.  1242  (a.d. 
1826) ;  but  Mahmud,  having  shortly  afterwards  succeeded 
in  finishing  the  reform  of  his  army,  declined  any  European 
intervention  in  the  affairs  of  Greece,  which  was  then  still 
in  insurrection.  Thus  war  broke  out  with  Russia  in  a.h. 
1244  (a.d.  1828).  In  the  first  campai^  the  Russians 
made  little  progress  either  in-  Europe  or  in  Asia ;  but  in 
the  second  campaign,  field-marshal  Diebitsch  defeated 
the  main  army  of  the  Turks  at  Shumla,  in  the  Balkan,  took 
Adrianople,  and  had  liis  light  horse  swarming  in  the  envi- 
rons of  Constantinople.  In  the  same  time  Field-marshal 
Paskiewicz  conquered  Erz-rum  in  Asia.  Threatened  by  a 
revolt  in  Constantinople,  and  persuaded  by  the  European 
powers,  especially  by  England,  Mahmud  concluded  peace 
with  Russia  at  Adrianople,  a.h.  1245  (a.d.  1829),  by  which 
Russia  acquired  parts  of  the  eyalets  of  Childir  and  Kara 
towards  the  Caucasus,  and  the  important  fortress  of  Anapa 
near  the  mouth  of  the  Kuban.  The  Sultan  recognised  the 
independence  of  Greece.  Moldavia  and  Wallachia  ac- 
quired an  independent  administration,  guaranteed  by  Russia, 
which  power  has  now  much  more  influence  in  these  two 
principalities  than  Turkey:  Servia  was  recognised  as  a 
vassal  state  of  the  Porte.  The  Sultan  had  to  pay  ten  mil- 
lions of  ducats,  and  the  Russians  acquired  the  ri^ht  of 
occupying  Moldavia,  Wallachia,  and  the  town  of  Silistra, 
until  the  payment  of  this  sum ;  but  the  emperor  recalled 
his  troops  fi-om  these  countries  after  having  received 
five  millions,  and  remitted  the  Sultan  the  rest.  No 
sooner  was  this  peace  concluded  than  troubles  arose 
in  Bosnia,  Albania,  Macedonia,  Asia  Minor,  and  Syria; 
but  the  differences  with  Mehmed  'All,  pasha  of  Egypt, 
were  still  more  dangerous.  [Egypt.]  The  pricfe  of 
Sultan  Mahmud  was  humbled  by  his  pasha  having  founded 
a  power  which  had  only  the  name  of  a  vami  state, 
and  which  was  then  of  greater  importance  than  that  of 
Turkey,  broken  by  the  war  with  Russia.  The  Sultan 
attacked  his  vassal  in  a.h.  1247  (a.d.  1831)  in  Syria,  but 
his  armies  were  defeated ;  and  in  the  following  year  Ibra- 
him-Pasha, the  son  of  Mehmed  *Ali,  advanced  as  far  as 
Kutayah,  about  130  miles  distant  from  Constantinople. 
Peace  was  concluded  in  a.h.  1249  Ta.d.  1833),  at  Koniah, 
by  which  Mehmed  "Ali,  who  had  held  the  eyalet  of 
Candia  since  the  war  against  the  Greeks,  acquired  all 
Syria,  and  Ibr&him-Pasha  was  invested  with  Ad&n&  as 
Mutesellim.  In  this  war  Constantinople  was  saved  by  the 
intervention  of  the  emperor  Nicholas  of  Russia,  and  a 
Russian  army  was  transported  by  sea  to  Asia  Minor  to  stop 
the  process  of  the  victorious  Ibr&him.  A  consequence  of 
this  assistance  was  the  treaty  of  Hunkiar  Skelessi  (a.h. 
1249 ;  A.D.  1833)  between  Russia  and  Turkey,  by  which  the 
Porte  engaged  herself  not  to  allow  the  passage  of  the  Dar- 
danelles to  any  enemy  of  Russia.  In  a.h.  1251  (a.d.  1835)  a 
Turkish  fleet  took  possession  of  Tripoli  (Africa),  which  is  now 
entirely  dependent  on  Turkey.  During  these  troubles  and 
wars  the  Siiltan  continued  his  reforms,  and  ameliorated  the 
administration  of  the  provinces' by  depriving  the  pashas  of 
their  civil  authority,  and  appointing  separate  civil  go- 
vernors. He  also  ordered  road^  to  be  constructed,  and  esta- 
blished a  regular  post  service.  Sultan  Mahmud  II.  was 
interrupted  in  his  peaceful  occupations  by  a  new  war  with 
Mehmed  'Ali ;  but  he  died  before  he  had  heard  of  the 
total  defeat  of  his  annies  by  Ibr^him-Pasha  in  a.h.  1256 
(a.d.  1840). 

Sultan  *Abdti-l-Mejid  I.,  the  son  of  Mahmud  II.,  the 
present  Sultan.  He  was  delivered  from  his  dangerous 
enemy  by  the  intervention  of  England,  Russia,  and  Austria. 
Admiral  Napier  took  Beyrut  and  St.  Jean  d'Aere  (a.h. 
1256;  A.D.  1840),  and  in  one  campai^  Ibr&him-Pasha 
was  compelled  to  evacuate  Syria,  which  was  restored  to 
the  authority  of  the  Sultan.  Mehmed  *Ali  however  was 
recognised  as  pasha  of  Eg3rpt  with  her  dependencies,  and 
now  pays  an  annual  tribute  to  the  Sultan. 

(Hammer,  Geschichie  des  Osmanischen  Retches  (the 
tenth  volume  of  this  work  contains  a  list  of  3000  works 
concerniuff  Turkey) ;  Hammer,  Dee  Osmanischen  Retches 
StaaUverfassung  und  Stoats  VertocUtung ;  KnoUes,  The 
Turkish  History^  6th  edit.,  containing  the  State  of  the 
Ottoman  Empire,  by  Sir  Paul  Rycaut ;  A  General  History 
of  the  Ottoman  Empire,  1740,  gives  good  information  about 
the  African  provinces  and  dependencies  of  Turkey ;  Thorn- 
ton, The  Turkish  Empire ;  Slade,  Travels  in  Turkey  ;  Ur- 
quhart,  Turkey  and  its  Resources ;  Napier,  The  tVar  in 
Syria;  Marsigli,  State  Militare  delP  Imperio  Ottomanno; 


D'Ohtton,  Tableau  GSnSral  de  FEmpire  Ottoman ;  Tott, 
Ms'moires  sur  les  Turcs  et  les  Tartars.  The  best  map  of 
Turkey  is  that  of  Lieutenant-Colonel  Weiss,  in  twenty-one 
sheets.    As  to  the  Turkish  sources,  comp.  Turkish  Lax- 

GUAOE  AND  LITERATURE.)  *" 

TURKISH  CHRONOLOGY.  The  Turks,  Uke  all  the 
other  Mohammedans,  have  adopted  the  sera  of  the  Hijra, 
which  begins  with  the  16th  of  July,  a.d.  622.  [^Era.] 
The  year  of  the  Hijra  contains  12  months  of  alternately  30 
and  29  days,  or,  more  exactly,  354  days,  8  hours,  and  48 
minutes ;  and  32  of  our  (solar)  years  are  equal  to  33  Ma- 
hommedan  (lunar)  years,  6  days,  8  hours,  and  16  minutes. 
On  these  facts  is  founded  the  following  easy  rule  for 
finding  the  Christian  year  which  corresponds  to  any  given 
Mohammedan  year : — 

The  number  of  centuries  contained  in  the  given  Mo- 
hammedan year  is  multiplied  by  3 ;  to  the  j)roduct  are 
added  as  many  units  as  the  period  of  33  years  is  contained 
in  the  number  of  those  years  which  are  m  the  given  Mo- 
hammedan year  besides  the  centuries ;  the  sum  thus  ob- 
tained is  deducted  from  the  given  year ;  and  to  the  rest  is 
added  621,  or  the  number  of  full  Christian  years  beforeHhe 
beginning  of  the  Hijra :  the  sum  thus  obtained  corresponds 
to  the  Christian  year. 

Example :  What  year  of  Christ  corresponds  to  the  Mo- 
hammedan year  1188  (peace  of  Kuchuk  Kainajji)  ? 

11  (the  number  of  centuries)  x  3         •         .     =      33 
2  (the  units  of  the  period  of  33  years  contained 

in  88)  +  33 =      35 

1188  (the  given  year)  -  35  .         .         .     =  1153 

621  (the  number  of  years  before  the  Hijra)+  1153  s  1774 
This  is  correct,  the  peace  of  Kuchuk  Kai'narji  having  been 
signed  in  a.d.  1774. 

To  change  a  Christian  year  into  a  Mohammedan  year 
reauires  only  an  inversion  of  the  preceding  rule. 

Example :  What  Mohammedan  year  corresponds  to  the 
Christian  year  1774? 

1774  -  621 =r  1153 

11  (the  number  of  centuries  in  1153)  X  3       .     =      33 
1  (the  number  of  times  which  53  contains  33) 

+  33.  •  •  •  .  .  .r=34 
34  +  1153'.  *  '.!!!!=  1187 
We  have  seen  above  that  the  Mohammedan  year  corre- 
sponding to  the  Christian  year  1774  was  1188 ;  but  the 
result  is  correct  notwithstanding  the  different  results  in 
the  two  cases ;  for  the  beginning  of  a.d.  1774  falls  in  the 
latter  part  of  a.h.  1187,  and  the  bej^nning  of  a.h.  1188  and 
the  greater  part  of  this  year  falls  m  a.d.  1774.  Thus  the 
latter  rule  is  only  the  complement  of  the  first,  and  by  em- 
ploving  both  the  reader  will  always  know  whether  a  ^ven 
Mohammedan  year  falls  entirely  in  one  Christian  year,  or 
whether  it  falls  in  part  of  one  and  in  part  of  another 
Christian  year ;  and  ne  will  know  the  same  for  a  Christian 
year  with  regard  to  a  Mohammedan  year.  If  this  is  true, 
the  consequence  will  be  that,  if  a  Mohammedan  year  falls 
entirely  in  the  course  of  one  Christian  year,  there  will  be 
no  difference  in  the  result  obtained  by  employing  succes- 
sively both  the  rules.  This  is  in  fact  the  case,  as  may  be 
seen  by  the  following  example : 

The  year  a.h.  522  begins  on  the  5th  of  January,  a.d. 
1128,  and  ends  on  the  24th  of  December  of  the  same  year 
1128. 

Rule  1— for  A.H.522:  5X3  .  =  15 
522  -  15  .  ,  .  =  507 
507  +  621   .         .         .  =  1128 

Rule  2— for  a.d.  1128:  1128-  621  =r  507 
5  (centuries)  X  3   •        ,  =     15 
15  +  507       .         .         .  =  522 
from  which  we  may  conclude  that  the  year  522  a.h.  falls 
entirely  in  the  course  of  the  year  1128  a.d.    To  make  this 
more  intelligible,  we  observe  that  the  Mohammedan  year 
being  composed  of  lunar  or  moveable  months,  itsbe^nning 
is  likewise  moveable,  and  in  the  course  of  33  years  it  goes 
successively  through  all  the  twelve  months  of  our  year. 
The  above-mentioned  two  rules  will  be  good  till  a.h.  1401 
(a.d.  1980).    The  determining  of  the  corresponding  days 
of  tiietwo  seras  presents  considerable  difficulties,  and  can- 
not conveniently  be  given  here. 

TURKISH  LANCftjAGES  AND  LITERATURE.  The 
Turkish  languages  form  a  particular  family,  which  differ 
from  the  Arabic,  the  Persian,  the  Mongol,  and  the  Chi- 
nese. The  principal  Turkish  languages  are  the  following : — 

l.Uighur.  This  language  is  consiaered  the  most  antient  of 
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all  the  Turkish  dialects,  and  is  still  spoken  in  eastern  Turkis- 
tfcn,  especially  in  the  country  between  K^hghar  and  K&mul. 
The  Uighur  was  originally  written  with  fourteen,  and 
afterwaras  with  sixteen  letters,  which,  according  to  Abel 
R^musat,  are  an  imitation  of  the  Syriac  alphabet,  although 
there  is  some  reason  to  believe  that  they  have  been  m- 
vented  by  the  Uighurs  themselves.  They  were  afterwards 
adopted  by  the  Mongols,  who  however  have  modified 
them.  The  Uighur  language  was  cultivated  at  a  very  early 
period,  and,  as  it  seems,  has  had  considerable  influence  on 
the  Chinese  literature.  The  number  of  foreign  words  in- 
troduced into  the  Uighur  is  not  very  considerable,  and  this 
language  is  consec[uently  the  purest  of  all  the  Turkish  dia- 
lects. The  Bodleian  Library  contains  a  beautiful  Uighur 
manuscript,  the  '  Bakhliydr-Nameh,'  written  in  a.h.  838 
(a.d.  1434).  Two  other  Uighur  manuscripts  on  Moham- 
medan divinity  are  in  the  Royal  Library  at  Paris,  and  a 
fourth,  the  *  K&udat-ku-bilik,'  or  '  The  Science  of  Govern- 
ment,' has  been  sent  to  Paris  by  baron  Hammer.  This 
work  was  computed  about  a.h.  460  (a.d.  1069),  during  the 
reign  of  Alp-ArBl4n,  sultan  of  the  Seljuks ;  but  the  copy 
of  baron  Hammer  dates  only  from  a.h.  843  (a.d.  1469). 
The  Uighur  language  is  very  little  known  in  Europe. 

2.  Jagat^i,  in  the  greater  part  of  independent  Turkist&n. 
This  language,  which  was  originally  written  with  the 
Uighur  characters,  and  which,  in  antient  times,  greatly  re- 
sembled the  Uighur  language,  is  remarkable  for  its  strength, 
perspicuity,  and  simplicity.  Turkistlm,  especially  Samar- 
Kand  and  ^Bokhara,  having  been  the  centre  of  the  power  of 
the  successors  of  Genghis-khan  and  Timur,  the  Jagat^*  was 
cultivated  at  an  early  period,  and  many  Arabic  and  Per- 
sian words  were  introduced  into  it.  The  Arabic  characters 
were  substituted  for  the  Uighur  letters,  but  not  till  a  con- 
siderable time  after  the  Mohammedan  religion  had  been 
introduced  into  Turkistan.  The  Jagatai  language  has  a 
valuable  literature.  The  *W&ki'&ti  B&buri'  is  an  auto- 
biography of  Sultan  Baber,  the  conqueror  of  Hindust^ 
(A.H.  900  till  938 ;  a.d.  1494  till  1531).  It  has  been  trans- 
lated into  Englbh  under  the  title  '  Memoirs  of  Zehir-ed-din 
Muhammed  Saber,  Emperor  of  Hindustan,  written  by  him- 
self;'  translated  partly  by  the  late  John  Leyden,  M.D.,  and 
partly  by  W.  Erskine,  Esq.,  4lo.,  London,  1826.  It  has  also 
been  translated  into  Persian.  The  Jagat^'  MS.  of  this 
work  is  in  the  library  of  the  India  House,  London.  The 
famous  '  Grenealogical  History  of  the  Turks,'  by  'Abu-1- 
ghazi  (Bah&diir  Khan,  Sultan  of  Khowaxesm),  was  ori- 
ginally written  in  the  Jagat&i  language.  The  first  MS. 
of  this  work  known  to  Europeans  was  mscovered  by  Swe- 
dish officers,  who,  after  the  battle  of  Pultawa,  were  sent  as 
j^risoners  to  Siberia.  One  of  them  translated  it  into  French, 
Irom  which  language  it  wsus  re-translated  into  English, 
under  the  title  *  The  Genealogical  History  of  the  Tatars,' 
which  •forms  the  first  volume  of  *  A  General  History  of  the 
Turks,  Moguls,  and  Tatars,'  2  vols.  8vo.,  London,  1730. 
The  text  of  'Abii-l-gh^i  has  been  edited  by  Frahn.  (Ka- 
zan, 1825.) 

3.  Kiptshak  dialects,-  in  the  eastern  part  of  European 
Russia  and  Western  Siberia.,  [Tatabs,  Kiptshak.]  The 
purest  among  these  dialects  is  that  of  Kazan,  in  which 
several  books  have  lately  been  printed.  Some  of  these  are 
much  mixed  with  Finnish  words. 

4.  Kirghiz,  the  language  of  the  Kkrk  Kirghiz,  and  the 
Kirghiz  Kaisak,  who  live  a  nomadic  life  between  the 
UnJ  and  the  Chinese  frontier, 

5.  Caucaso-Danubian,  in  several  subordinate  dialects 
spoken  by  the  NoghaTs,  the  Kazi-Kumiiks,  and  other  Turk- 
ish tribes  in  southern  Russia. 

6.  Turkoman. 

7.  Austro-Siberian  dialects.  They  are  very  numerous, 
and  more  or  less  mixed  with  Mongol  or  Samoyede  words. 
They  are  spoken  by  the  Turkish  tribes  that  live  in  the 
middle,  eastern,  and  southern  parts  of  Siberia. 

8.  Chuwash,  spoken  by  the  Chuwashes,  who  liveibetween 
the  Sura  and  the  Wolga,  and  in  some  adjacent  countries  of 
eastern  Russia.  The  Chuwash  differs  considerably  from 
the  Kiptshak  dialects  in  the  neighbouring  countries,  and 
it  contains  a  great  number  of  Finnish  words.  (Schott,  De 
Lingua  Tfchuwasckorum  Dissertatio.) 

9.  Osmanli,  or  Turkish,  commonly  called  so.  This  dia- 
lect, which  is  spoken  by  the  Turkish  conquerors  of  the 
Byzantine  empire,  must  be  considered  as  a  compound  of 
the  antient  SeQukian  language  and  that  of  the  tribe  of  the 
K&vi,  from  which  the  Osmanlis  are  descended.  It  is  the 
richest  and  most  polished  of  all  the  Turkish  dialects ;  and 


its  Tegulariiy,  precinon,  and  elegance  are  sach,  that  Jau- 
bert  says,  if  any  academy  were  commissioned  to  make  a 
language,  it  would  not  form  one  more  perfect  than  the 
Turkish.  Another  princi|)al  feature  of  this  language  is  its 
dignity,  with  regard  to  which  Sir  William  Jones  says, '  The 
Turkish  language  has  an  admirable  dignity.  Hie  Persian 
is  fit  for  joyous  and  amatory  subjects,  the  Arabic  for  poe- 
try and  eloquence,  but  the  Turkish  for  moral  subjects. 
Turkish  is  now  the  diplomatic  and  official  language  not 
only  of  Turkey,  but  Egypt,  Tunis,  and  Tripoli,  and  for- 
merly of  Algiers.  The  Osmanlis  having  received  their 
civilization  ftom  the  Arabs  and  the  Persians,  and  thtf 
Korlin  (which  among  the  Mohammedans  is  never  trans^ 
lated  from  the  Arabic  into  any  other  language)  being  still 
the  source  of  theology  and  legislation,  a  sreat  many  Per- 
sian and  Arabic  words  have  gradually  found  their  wajr 
into  the  Turkish  language.  However  the  groundwork  is 
Turkish,  and  the  T^rks  pronounce  the  Arabic  words  in 
a  much  softer  way  than  the  Arabs,  a  difference  which  is 
principally  remarkable  in  the  pronunciation  of  the  gut- 
turals and  the  long  vowels. 

The  Turkish  alphabet  is  composed  of  thirty-three  letters, 
twenty-eight  of  wnich  are  taken  from  the  Arabic  alphabet ; 
four  (  oa,  chirriy  yd^  and  ghief)  from  the  Persian ;  and  one, 
the  *  Saghir  ndn '  (/»)  is  exclusively  Turkish.  These  letters 
are  written  from  right  to  left.  Turkish  is  also,  and  very 
frequently,  written  with  Armenian  characters,  especially 
by  the  merchants.  There  is  no  article,  but  the  demonstra- 
tive pronoun  'bu'  (*that'  or  'this'),  and  the  cardinal 
number  *bir'  ('one')  sometimes  take  its  place.  There 
is  no  gender.  The  declension  of  the  nouns  is  easy :  the 
plural  is  formed  by  annexing  *  ler '  or  *  lar '  to  the  word, 
and  there  are  six  cases  as  in  Latin.  The  adjectives  have 
neither  declension  nor  gender.  The  declension  of  the 
pronouns  is  analogous  to  that  of  the  nouns,  but  not  d- 
ways  exactly  the  same.  There  are  eight  kinds  of  verbs,  viz. 
auxiliary,  active,  passive,  neinitive,  impotential,  causative, 
reciprocal,  and  personal.  The  infinitive  of  all  regular 
verbs  is  formed  by  means  of  the  syllables  •  mek '  or  '  mak ;' 
they  become  passive  by  taking  the  syllable  41*  before 
•  mek '  or  '  mak.'  The  verbs  have  six  moods — indicative, 
imperative,  optative,  suppositive,  conjunctive,  and  innni- 
tive  ;  and  there  are  five  tenses — ^present,  imperfect,  preter- 
imperfect,  preterperfect,  and  future.  The  dift'erent  kinds  of 
verbs  are  formed  as  follows :  sewmekj  to  love ;  seumiemeky 
not  to  love ;  sewehmemek,  not  to  be  able  to  love ;  setn'l^ 
meky  to  be  loved ;  sewilmemek,  not  to  be  loved ;  sewileh" 
memeky  not  to  be  able  to  be  loved ;  sewdurmeky  to  make 
love ;  sewildurmek,  to  make  that  somebody  is  loved;  #«- 
wishmek,  to  love  each  other ;  sewinmeky  to  love  oneself, 
&c.  There  is  a  considerable  number  of  irregular  verbs. 
The  Turkish  construction  resembles  that  of  the  Latin  lan- 
guage, and  generally  a  sentence  cannot  be  perfectly  under- 
stood till  the  reader  comes  to  the  last  wow.  The  Turks 
form  new  words  by  means  of  composition  with  as  much 
ease  as  the  Greek,  the  German,  and  the  Persian  :  in  thii 
respect  the  Turkish  language  differs  radically  from  the 
Arabic. 

The  Turkish  literature  is  of  antient  origin.  During  the 
reigns  of  Osman  and  his  successors,  a  great  number  of 
Arabic,  Persian,  Greek,  and  Latin  works  were  translated 
into  Turkish.  Mohammed  II.  ordered  a  translation  of 
Plutarch ;  Soliman  L  had  the  *  Commentaries'  of  Cs&sar 
translated ;  and  Aristotle  and  Euclid  were  translated  in  tlie 
commencement  of  Turkish  history.  Mustafa  III.  made  a 
translation  of  the  *  Principe  *  of  Machiavelli,  and  of  the 
'  Anti-Machiavel '  of  Frederic  IL,  king  of  Prus^a.  Some 
of  the  works  of  Boerhaave,  Sydenham,  Bonnycastle,  Vauban, 
Lalande,  Cassini,  and,  in  later  times,  a  great  number  of 
English,  German,  and  French  works  on  history,  geography, 
medicine,  chemistry,'mathematics,  and  the  mihtary  sciences, 
have  likewise  been  translated  into  Turkish.  The  original 
literature  of  the  Turks  is  valuable,  though  less  so  than  the 
Arabic.  Jem,  the  brother,  and  Selim  and  Korkud,  the 
sons  of  Bayazid  II. ;  Soliman  IL,  Ahmed  III.,  and  Mustafa 
III.,  were  distinguished  poets,  and  their  works  have  come 
down  to  us.  The  oldest  Turkish  poet  of  renown  is  'Aahik- 
Pasha,  who  lived  during  the  reign  of  Osman  and  Urkhan. 
The.reign  of  Bayazid  II.  was  distinguished  by  the  following 
poets : — Nejati,  who  was  considered  the  first  lyric  poet  oi 
his  time,  and  who  translated  several  Arabic  works  into 
Turkish ;  Mesihi,  whose  *  Ode  on  the  Spring,'  translated  by 
Sir  W.  Jones  and  by  baron  Hammer,  is  known  as  one  of  the 
finest  specimens  of  poetry ;  A'fitabi,  Muniri,  Prince  Korkud, 
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and  the  female  poet  Mihri,  a  native  of  Amasia.  Baki  is 
the  greatest  Turkish  poet.  He  was  three  times  high  judge 
of  Rum-ili,  and  died  in  a.h.  1008  (a.d.  1600)  :  his  *  Diwan,' 
or  *  Collection  of  Poems,'  has  been  translated  by  Von 
Hammer  under  the  title  *  Baki^s  des  grossten  Tiirkischen 
Lyrikers  Diwan,'  Vienna,  1825.  Nabi  Efendi,  Seyed  Refet, 
and  R4ghib-Pasha  were  renowned  in  the  J  past  centurv. 
R^ghib-Pasha,  grand-yizlr  under  Osman  III.,  was  equally 
renowned  as  an  historian  and  a  poet,  and  his  countrymen 
used  to  call  him  *  the  Sultan  of  the  poets  of  Rum.'  The 
number  of  historians  is  very  great,  and  several  of  them  are 
highly  esteemed  for  their  impartiality,  jud&^ment,  and  the 
concise  beautv  of  their  style.  Such  are  'iUi,  the  contem- 
porary of  Bati,  whose  work,  *  Kunhol-Akhbar '  (Mines  of 
History),  finished  in  a.h.  1006  (a.d.  1597),  is  one  of  the 
best  sources  concerning  the  earlier  and  middle  periods  of 
Turkish  history  :  the  author  speaks  with  great  impartiality 
about  the  Christians.  Solak-zade  has  written  *  Tarikhl 
'All  Osman  li  Solak-zude,'  a  short,  but  very  exact  history 
of  the  Osmanlis,  which  finishes  with  the  year  a.h.  1054 
{a.d.  1644).  Pechewi  is  the  author  of  a  history  of  the  period 
from  the  accession  of  Solimanl.  (11.)  to  the  year  a.h.  1032 
(a.d.  1622\  Hayi  Khalf4h,  who  died  in  a.h.  1068  (a.d. 
1658),  is  the  author  of  several  excellent  works  on  history 
and  geopraphy,  which  are  written  partly  in  Arabic,  partly 
in  Turkish.  His  *  Takwimuk  Tewarikh,'  or  '  Chronolo- 
gical Tables,'  are  classical.  They  were  published  at  Con- 
stantinople by  the  printer  Ibrahim,  in  a.h.  1146  (a.d.  1733), 
and  an  Italian  translation  by  Rinaldo  Carli  was  pub- 
lished at  Venice  as  earlv  as  a.d.  1697.  H^ji  Khalf&h's 
Geography  of  Rdm-ili  and  Bosnia  has  been  translated  into 
German  by  baron  Hammer.  From  the  time  of  Bayazid  II., 
Turkish  history  has  been  written  by  imperial  historioera- 

Shers,  a  list  of  whom  is  contained  in  Hammer's  *  Geschichte 
es  Osmanischen  Reiches,'  vol.  viii.,  p.  591-92.  The  best 
of  these  historians  are — Edris,  or  Idns  (died  in  a.h.  930; 
A.D.  1523) ;  Mustafa  Jelal-z4de  (died  in  a.h.  940 ;  a.d. 
1533) ;  Sead-ed-din,  who  became  Mufti  (died  in  a.h.  1007 ; 
a.d.  1599);  'Abdi-Pasha  Nijanji  (died  in  a.h.  1102;  a.d. 
1690) ;  Naima  (died  in  a.h.  1128 ;  a.d.  1715),  whose  history 
contains  the  period  from  a.h.  1000  till  1070  (a.d.  1592  till 
16^9) ;  Rashid  continued  the  history  till  a.h.  1134  (a.d. 
1721);  'Asim,  the  continuator  of  Rashid,  till  a.h.  1141 
(A.D.  1728) ;  Subhi  continued  it  till  a.h.  1156  (a.d.  1743) ; 
Izi  till  A.H.  1163  (A.D.  1763) ;  and  Wassif  till  a.h.  1188 
(a.d.  1774).  The  annals  of  Naima  were  published  at  Con- 
stantinople in  A.H.  1147  (a.d.  1734) ;  those  of  Rashid  in 
A.H.  1153  (A.D.  1740);  those  of  Subhl  in  a.h.  1198  (a.d. 
1784) ;  those  of  Izi  in  the  same  year ;  and  those  of  Wassif 
in  A.H.  1188  (a.d.  1774) ;  and  afterwards  in  a.h.  1243  (a.d. 
1827).  The  Annals  of  Wassif  have  been  partly  translated 
into  French  by  M.  Caussin  de  Perceval. 

Among  the  numerous  Turkish  biographers,  Latifi  de- 
serves particular  mention.  He  wrote  the  lives  of  about 
two  hundred  Turkish  poets,  one  hundred  and  two  of  which 
have  been  translated  into  German  by  Chabert  (Zurich, 
1800,  8vo.).  A  list  of  the  works  published  in  Turkish,  at 
Constantinople,  is  contained  in  Hammer,  cited  above,  vol. 
vii.,  p.  583-595 ;  and  a  continuation  of  it,  which  goes  down 
to  the  year  a.d.  1830,  in  vol.  viii.,  p.  518-523.  The  '  Wiener 
Jahrbiicher'  contain  a  list  of  Jie  Turkish  works  which 
were  published  from  a.d.  1830  to  the  present  time. 

Turkish  literature  has  been  enriched  by  numerous  works 
on  morals,  divinity,  and  philosophy.  Their  philosophy, 
which  ori^nated  from  the  famous  school  at  Bokhara,  has 
a  mystical  character,  and  resembles  in  many  points  the 
speculative  doctrines  of  Schellinff,  especially  witii  regard 
to  pantheism.  More  than  one  Turkish  sheikh  has  pro- 
claimed the  possibility  of  the  identification  of  the  soul  with 
God,  and  the  intellectual  re-creation  of  the  world,  a  doctrine 
which  has  likewise  been  professed  by  Hegel. 

(Toderini,  Letteratura  Turcha;  Hammer,  Encpclopa- 
dische  Uebersicht  der  H^issenschqften  des  Orients ;  Ham- 
mer, Geschichte  der  Osmanischen  Dichtkunst,  4  vols.  8vo. ; 
the  Turkish  Grammars  of  Davids,  of  Jaubert,  of  Hind- 
oglu ;  and  the  Dictionary  of  Kieffer  and  of  Bianchi,  as  well 
as  the  great  Arabic^  Persian,  and  Turkish  Dictionary  of 
fileninski."^ 

TURKEY,  COMMERCE  OF.  The  trade  between  Eng- 
land and  Turkey  was  for  a  long  period  carried  on  by  a 
chartered  company,  incorporated  in  1581,  and  invested 
fsntli  exclusive  privileges.  The  members  consisted  chiefly 
of  eminent  London  merchants,  and  retail  dealers  were  ex- 
cluded*   Their  charter  stated  that  they  had.  at  theix  own 


great  costs  and  charges,  found  out  and  t)^ened  a  trade 
•  not  heretofore  in  the  memory  of  any  man  now  living 
known  to  be  commonly  used  and  ft-equented  by  way  of  mer- 
chandise.' The  fine  for  admission  into  the  Turkey  Com- 
pany was  at  first  25/.  for  persons  under  twenty-five  years 
of  age,  and  50/.  for  those  above  that  age.  No  manu- 
factures could  be  exported  to  Turkey  except  in  ships  be- 
longing to  the  company,  and  as  these  omy  sailed  from 
London,  the  trade  was  entirely  confined  to  that  port.  A 
bye-law  respecting  residence  of  members  practicallv  ex- 
cluded all  but  freemen  of  the  city.  In  the  wonpls  of  Adam 
Smith,  it  may  be  said  that  the  company  was  *  a  strict  and 
oppressive  monopoly.'  In  1753  tne  chief  abuses  were 
either  mitigated  or  abolished  by  26  Greo.  II.,  c.  18.  The 
regulation  respecting  age  and  residence  was  done  away 
with,  the  fines  fbr  admission  reduced,  and  goods  were 
allowed  to  be  imported  or  exported  at  any  of  the  ports. 
The  growth  of  the  trade  with  Turkey  occasioned  the  esta- 
blishment of  an  English  ambassador  there,  before  any 
political  interest  existed  between  the  two  countries,  liie 
Turkey  Company  contributed  to  maintain  an  ambassador, 
and  two  or  three  consuls,  for  which  they  were  authorised 
to  levy  certain  charges  on  the  trade.  (*  Wealth  of  Nations,' 
book  v.,  c.  1.)  It  was  not  until  1825  that  the  company 
finally  surrendered  its  privileges. 

The  total  declared  value  of  British  and  Irish  produce 
and  manufactures  exported  to  Turkey  fbr  the  ten  years 
preceding  1841  is  given  in  the  following  table ;  and  the 
value  of  cotton-goods  and  cotton-yam  exported  is  sepa- 
rately given,  for  the  purpose  of  showing  the  very  large  pro- 
portion which  they  bear  to  the  total  exports : — 

Total  Bxporti.      Cotton  ManuH&ctiUM.    Cotton  Yam. 

£.  £.  £. 

1831  888,654      588,808      99,015 

1832  91*5319      633,440      60,440 

1833  1,019,604  752,693  90,052 

1834  1,207,941  831,791  109,735 

1835  1,331,669  973,377  89,404 

1836  1,762»441  1,415,839  112,535 

1837  1,158,013  772,965  180,225 

1838  1,767,110  1,183,242  241,099 

1839  1,178,712  838,106  108,912 

1840  1,138,559  743,114  152,774 

1841  1,220,261 

It  will  be  seen  that  in  1838  the  exports  of  cotton  manu- 
factures and  Qotton-yam  amounted  to  1,424,343/.,  or  80 
per  cent  of  the  total  exports,  leaving  only  342,767/.  as  the 
value  of  all  other  commodities  exported.  In  the  same 
year  only  four  other  countries,  Brazil,  the  United  States, 
the  East  India  Company's  territories,  and  Italy,  took  a 
larger  quantity  of  cotton  g;oods.  The  value  of  the  other 
principal  articles  exported  in  1840  was  as  follows : — Refined 
sugar,  63,000/. ;  iron  and  steel,  wrought  and  unwrought, 
56^000/.;  woollens,  25,000/.;  machinery  and  mill-work, 
12,000/. ;  coal,  11,000/. ;  plate,  jewellery,  and  watches, 
9000/.;  hardware  and  cutJery,  8400/. ;  earthenware,  8100/. ; 
tin,  unwrought,  7800/. ;  tin-ware  and  tin-plates,  6300/. ; 
haberdashery,  4600/. ;  and  linens,  2900/.  The  above  year 
presents  a  fair  average  of  the  general  course  of  trade. 
These  official  returns,  however,  do  not  show  the  real  con- 
sumption of  English  goods  in  Turkey ;  but  simply  the  value 
of  goods  shipped  to  the  different  ports  of  Turkey  Proper, 
exchiding  Syria  and  Palestine,  to  which  the  exports  of  Bri- 
tish goods,  chiefly  cottons,  amount  to  about  250,000/.  yearly. 
Mr.  Cobden,  M.P.  for  Stockport,  and  an  extensive  manu- 
facturer, visited  Turkey  in  1^,  for  the  purpose  of  ascei^ 
taining,  amongst  other  things,  the  statistics  of  the  trade 
wi^  &igland,  and  he  states  9iat  two-thurds  of  the  exports 
go  forwMd  to  Persia,  and  onljr  one-third  remains  for  con- 
sumption in  Turkey.  He  estimated  the  value  of  British 
products  annually  imported  into  Constantinople  for  home 
consumption  at  450,000/. ;  British  goods  carried  direct  to 
Smyrna,  at  60,000/. :  imports  at  Saloniki,  40,000/. ;  im- 
ports at  Syra,  80,000/. ;  and  at  other  places,  50,000/.  The 
total  is  680,000/.,  and  this  is  the  value  of  British  products 
actually  consumed  in  the  country.  The  remainaer  goes 
to  Persia.  The  Persian  trade  was  formerly  carried  on 
through  other  channels,  by  Aleppo,  previous  to  1790 ;  and 
afterwards  by  Bombay  for  the  southern  parts,  and  by  the 
German  and  Russian' fairs  for  (he  northern  parts.  The 
most  direct  and  economical  routes  from  England  are  by 
Constantinople  and  Trebizond,  and  nine-tenths  of  the 
English  goods  for  Persia  are  now  sent  through  these  two 
places,.   C^^ettec  d  R»  Cobden,  Esq.,  in  *  Tait'a  Magazine/ 
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Feb.  1841.)  Besides  British  products,  coffee,  indigo, 
spices,  and  other  foreign  and  colonial  commodities,  are 
shipped  from  England  to  Turkey.  The  English  trade  with 
Turkey  and  the  Levant  employs  about  21 ,000  tons  inwards, 
and  38,000  tons  outwards.  The  foreign  trade  in  Turkey 
is  in  the  hands  of  English,  French,  Italian,  and  Greek 
houses. 

The  principal  articles  which  Turkey  exports  to  England 
are  raisins,  figs,  valonia,  raw  silk,  opium,  madder-root, 
sheeps*  wool,  lamb-skins,  cotton-wool,  and  occasionally 
wheats  The  quantities  imported  in  18M),  and  the  largest 
and  smallest  quantities  of  the  under-mentioned  products, 
imported  in  any  year  from  1831  to  1839  inclusive,  were  as 
follows : — 

1840.  Highest.  lowett 

Raisins        .     cwt.  54.333        100,458        20,830 
Figs  .        „     17.863  29,925  7,591 

Opium       •      lbs.  50,746        177,651  8,184 

Silk  .         ,,725,189        731,905      368,669 

Sheeps'wool  .,'655,964  2,277,775  11,447 
Cotton-wool  „  463,978  660,555  102,433 
Valonia  .  cwt.  143,095  146,436  58,724 
r*  Carpets,  leather,  and  rhubarb  are  not  mentioned  in  the 
official  tables.  Our  own  looms  supply  us  with  carpets ; 
the  so-called  Turkey  leather  is  made  in  England ;  and 
Turkey  docs  not  furnish  us  with  rhubarb.  fRHUBARB.] 
The  quantity  of  tobacco  imported  from  Turkey  is  small, 
averaging  22,000  lbs.  in  1835-6-7 ;  in  the  two  following 
yeara  none  was  imported;  and  in  1840  only  2000  lbs. 
It  is  sold  under  the  name  of  Syrian  tobacco,  but  the 
imports  direct  from  l^yria  are  much  smaller.  The  late 
Sultan  established  monopolies  of  valonia,  figs,  grain, 
opium,  sOk,  and  other  articles,  under  which  the  coming 
crops  were  disposed  of  at  Constantinople  to  the  highest 
bidaer,  who  compelled  the  cultivator  to  sell  them  at  almost 
any  price  he  pleased  to  offer.  This  necessarily  checked  pro- 
duction, and  the  continual  depreciation  of  the  currency 
discouraged  commerce.  Great  hopes  are  entertained  ths^ 
the  treaty  between  Great  Britain  and  Turkey,  signed 
August,  1838,  which  came  into  operation  March  1st,  1839, 
wm  revive  industry  and  give  a  powerful  impulse  to  com- 
merce. This  treaty  engages  the  Porte  *  to  abolish  all  mo- 
nopolies of  agricultursd  produce  or  of  any  other  articles 
whatsoever,  as  well  as  all  permits  from  the  local  governors 
either  for  the  purchase  of  any  article  or  its  removal  from 
one  place  to  another  when  purchased.'  The  policy  of  the 
]P<Kte  in  respect  to  importation  had  always  been  liberal, 
and  the  above  treaty  gives  the  same  facilities  to  the  in- 
ternal and  export  trade.  English  merchants  trading  within 
the  Ottoman  dominions  are  allowed  under  this  treaty  to 
purchase,  export,  or  re-sell  all  kinds  of  merchandize.  Other 
powers  are  entitle  to  establish  their  trade  with  Turkey  on 
the  same  basis  as  that  lud  down  in  the  British  treaty.  The 
duties  it  fixes  are  three  per  cent,  on  all  commodities  im- 
ported or  exported,  and  thev  are  to  be  subject  to  a  septen- 
nial revision  on  the  demana  of  either  party. 

TURKEY  BERRIES.    [Rhamnus.] 

TURKEY  BUZZARD.  Fultur  aura,  linn. ;  genus  Ca- 
ihariesy  111. 

Under  the  name  of '  Vultur  aura,  two  species  at  least 
have  been  confounded,  one  the  true  V.  aura,  and  the 
other  the  Urubu,  Vultur  airatus;  the  former  is  figured  by 
Wilson,  pi.  75,  f.  1,  and  the  latter  in  the  same  plate,  f.  2. 

Mr.  Swainson  thus  defines  the  eenu^  Cathartes : — 

Nostrils  naked,  longitudinal.  Wings  with  the  third  quill 
equal  to  the  fourth,  and  longest.  Inhabits,  with  one  ex- 
ception, the  New  World.    Typical. 

The  following  subgenera  are  arranged  by  Mr.  Swainson 
under  this  genus : — 

Sarcoramphus  [Condor]  ;  and  Cathartes. 

The  subgenus  Cathartes  is  thus  characterised  :— 

Head  and  part  of  the  neck  naked,  but  without  cafuncles. 
Bill  and  general  construction  weaker  than  in  Sarcoram- 
phus :  species  C  aura,  C.  califomianus,  and  C  atraius. 

LinnsBUs  describes  his  Vultur  aura  as  a  *  grey-brown 
vulture,  with  the  quills  black,  and  the  beak  white,'  and  he 
gives  the  following  i^onyins :— r^ropt/o^/  a.  aura,  Her- 
nand.,  Mex. ;  Urubu  of  the  Brazilians,  Marggr.,  Willughby, 
Ray ;  Buteo  specie  gaUo^pavonis,  Catesb. ;  Vultur  gal^ 
Hrus  AfricaiUB  facie,  Sloane ;  VuUur  brasiliensis,  Bnss. ; 
Vultur  puUus,  capiie  implumi,  cute  erased  rugosd  ultra 
aperturas  nasales  ktxatd.  Brown.  The  habitat  is  stated  to 
be  the  wanner  parts  of  America.  Then  follows  an  account 
of  the  habits  from  Jacquin,  and  the  following 


Description, — ^Body  black,  shining  with  purple  anJ 
green;  tne  irides  croceo-caerulescent ;  the  feet  flesh-co- 
loured ;  the  head  rufescent. 

Here  the  species  are  confounded.  We  will  now  trace 
the  history. 

The  passage  in  Willughby  referred 'to  by  Linnaeus  is  as 
follow^ :— *  TTie  Brazil  vulture  called  Urubu ;  by  the  I>utch, 
Een  Menscheneter,  Marggrav. ;  by  the  Mexicans,  Tzopilotl, 
F.  Ximen. ;  by  Nieremberg  and  others.  Aura, 

*  It  is  a  rapacious  bird :  of  the  bigness  of  a  kite,  accord- 
ing to  Marggravius;   of  a  middle-sized  eagle  or  raven, 
according  to  Ximenes :   having  whitish  feet  like  a  hen's, 
a  long  tail,  and  wings  longer  than  it.    The  feathers  of  the 
whole  body  are  black,  with  a  ;little  tauny-colour  here  and 
there  mingled.    It  hath  a  small  head,  almost  of  the  shape 
of  a  turkey's,  covered  with  a  somewhat  ragged  or  wrinkled 
skin.  In  tne  top  of  the  head  the  skin  is,  as  it  were,  divided 
long-ways,  and  on  the  left  side  of  the  head,  beneath  the 
eye,  is  of  a  saffron-colour,  above  the  eye  of  a  blew,  also  in 
the  top ;  elsewhere  of  a  reddish-brown.    In  the  right  side 
of  the  head  about  the  eye,  above  and  beneath,  it  is  of  i 
saffiron  colour,  as  also  in  the  top :   elsewhere  of  a  delaved 
yellow  or  whitish.    It  hath  a  pretty  long  bill,  hooked  at 
the  end,  sharp,  and  covered  over  from  the  head  half-way 
with  a  skin  from  saffiron-colour  tending  to  blue.     In  the 
middle  of  the  bill,  above,  is  one  hole  of  the  nostrils,  large 
and  situate  transversely.    The  end  of  the  bill,  that  is  bare 
and  wants  the  skin,  is  white.  It  hath  elegant  eyes,  almost 
of  the  colour  of  a  ruby,  with  a  round  black  pupil ;   the 
eyelids  of  a  saffron  colour.    The  tongue  carinated  and  in- 
dented round  with  sharp  teeth.  Its  flesh  stinks  like  carrion. 
For  they  feed  upon  dead  carcasses ;  and  in  the  Capitania 
(chieftainship)  of  Sirigippo  and  river  of  St.  Francis,  wnen 
any  one  kills  a  beast,  they  come  flying  presently  in  great 
numbers.    It  is  an  ill-looKed  bird,  always  lean,  and  never 
satisfied :  Ximenes  makes  it  to  be  a  kind  of  raven,  but  the 
sear  or  skin  covering  the  basis  of  the  bill  argues  it  to  be- 
long to  the  rapacious  kind ;  the  bare  head,  and  tip  of  the 
bill  only  hooked,  determine  it  to  be  of  the  family  of  vultures. 
It  feeds  (saith  Ximenes)  upon  dead  flesh  and  man's  duns:. 
Tliey  pearch  at  night  on  trees  and  rocks,  in  the  morning 
they  resort  to  the  cities,  sit  viewing  and  watching  the 
streets  on  high  places,  and  when  they  spy  any  filth,  gar- 
bidge,  or  dead  thing,  thev  catch  it  up  and  devour  it. 
Where  thev  build  or  hatch  their  young  is  hitherto  un- 
known, sdtnough  they  be  most  frequent  in  almost  even* 
comer  of  New  Spain.    Yet  Acosta  saith  that  their  youn^ 
ones  are  white,  and  that  growing  up  they  change  and  come 
to  be  as  black  as  ravens.    They  fiv  always  veiy  iugh,  and 
cast  a  horrible  stink  from  them  Uke  ravens.     They  fly 
constantiy  in  flocks,  and  sit  upon  trees,  and  feed  jojrnUy  ib 
company  upon  dead  carcasses  without  any  strife  or  quar- 
relling ;  and  when  the  rest  see  any  one  not  able  to  move  or 
help  Herself,  they  help  her  as  much  as  they  can,  and  brin? 
her  to  the  water ;  for  being  washed  they  recover  strength 
to  fly.    If  any  one  pursues  them,  they  empty  themselv^i 
presently,  that  they  may  be  more  light  to  fly  away ;   with 
like  haste  casting  up  what  they  have  swallowed.     The 
ashes  of  their  feathers  burned  take  away  haire  so  that  they 
come  not  again ;  which  faculty  is  also  attributed  to  the 
dung  of  pismires  and  the  bloud  of  bats.    Their  skin  half- 
burnt  heals  wounds  if  it  be  applied,  and  the  flesh  withal 
eaten ;  which  is  also  wont  to  neli>  those  that  are  sick  of 
the  French  pox.    The  heart  dried  in  the  sun  smells  like 
musks.     The  dung  dried  and  taken  in  any  convenient 
vehicle  to  the  wei^t  of  a  drachm  is  profitable  to  melan- 
choly persons.    Tne  barbarous  persons  say  that  where vtr 
they  lay  their  eggs,  they  compass  their  nests  with  certain 
pebble-stones,  which  promote  transpiration.  But  the  more 
probable  opinion  is,  that  they  exclude  their  young  under- 
ground, and  take  them  out  when  they  feed  them,  and 
again  cover  them  in  the  earth.'  (1678.)   Fable,  as  we  see, 
had  been  busy  here. 

Sir  Hans  Sloane,  in  his  *  Jamaica'  (1725),  names  the  bin! 
which  haunts  that  island,  in  his  index,  both  'Carion  Crow' 
and  *Turi[ey  Buzzard.'  In  the  text  he  designates  it  as 
•  the  Canon  Crow,'  and  figures  it  under  that  title  super- 
scribed with  *  Vultur  GalUnae  Africanse  facie.'  He  adds  to 
the  synonyms  given  by  Willughby,  *  Cozaequauhtli  de 
Hernandez,'  an  evident  misprint  for  *Cozcaquauhtli ;  but 
the  Cozcaquatihtli  a])pears  to  be  the  Vultur  Papa  of  Lin- 
naeus, and  Sloane  himself  saw  that  it  could  not  be  his 
turkey-buzzard. 
This  is  Sloane's  description  of  the  <  Canon  Crow :' 
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*  This  is,  from  the  end  of  the  bill  to  that  of  the  tail,  two 
foot  long,  and  twice  as  much  from  the  end  of  one  wing  to 
that  of  the  other  extended.  The  head  and  an  inch  in  the 
neck  are  bare  and  without  feathers,  of  a  flesh-colour,  co- 
vered with  a  thin  membrane,  like  that  of  turkeys,  with 
which  the  most  part  of  the  bill  is  covered  likewise ;  this 
skin  on  the  upper  pait  of  the  neck  is  crumpled  or  wrinkled. 
It  has  two  large  nostrils ;  the  bill  is  more  than  an  inch 
long,  and  crooked  at  the  point,  where  'tis  whitish  and 
sharp ;  the  tail  broad  and  nine  inches  long ;  the  toes  four, 
three  before  and  one  behind ;  that  in  the  middle  before  is 
more  than  an  inch  long,  covered  with  ash-coloured  scales, 
and  armed  with  brown  blunt  claws ;  'tis  all  over  of  a  dark 
brown  colour,  except  the  under  side  of  the  wings  and  tail, 
which  is  of  a  light  brown  or  grey.  It  flies  exactly  like  a 
kite,  and  preys  on  nothing  living ;  but  when,  dead  it  de- 
vours their  carcases,  whence  they  are  not  molested.  They 
are  to  be  found  ever3rwhere.  At  the  first  landing  of  the 
£nglish  on  Jamaica,  by  the  bareness  and  colour  of  the 
skin  on  the  head,  they  took  this  bird  to  be  a  turkey,  and 
killed  several  of  them  in  several  places  for  such,  but  soon 
found  themselves  deceived  with  their  stinking  and  lean 
bodies,  which  they  almost  always  have.  The  figure  of 
Hernandez  does  not  agree  with  this,  neither  does  his  de- 
scription agree  with  his  figure.'  Sir  Hans  Sloane  then 
quotes  Hernandez  for  the  medical  virtues  supposed  to  be 
resident  in  the  bird  above  noticed,  and  Ximenes,  who 
states  that  it  maintains  itself  principally  upon  snakes, 
'  rattones,'  and  lizards,  which  it  takes,  and  tlui,t  it  resists 
the  violence  of  the  winds  wonderfully,  keeping  itself 
against  them  without  motion. 

Catesby  (1771),  who  gives  the  same  synonyms,  figures 
the  *Buteo  specie  gallo-pavonis,  Turkey-buzzard,' and  thus 
describes  it : — 

'  This  bird  weighs  four  pounds  and  a  half.  The  head  and 
part  of  the  neck  red,  bald,  and  flesh^r  like  that  of  a  turkey, 
beset  thinly  with  black  hairs ;  the  bill  is  two  inches  and 
a  half  long,  half-covered  with  flesh,  the  end  white,  and 
hooked  like  that  of  a  hawk,  but  without  angles  on  the 
sides  of  the  upper  mandible  ;  the  nostrils  are  remarkably 
large  and  open,  situated  at  an  unusual  distance  fi-om  the 
eyes;  the  feathers  of  the  whole  body  have,  a  mixture  of 
brown,  purple,  and  green ;  the  legs  are  short,  of  a  flesh- 
colour  ;  their  toes  are  long,  shaped  like  those  of  dunghill- 
fowls  ;  their  claws  black,  and  not  so  hooked  as  those  of 
hawks. 

*  Their  food  is  carrion ;  in  search  after  which  they  are 
always  soaring  in  the  air.  They  continue  a  long  time  on 
the  wing,  and  with  an  easy  swimming  motion  mount  and 
fall,  without  any  visible  motion  of  tSeir  wings.  A  dead 
carcase  will  attract  togetlier  great  numbers  of  them ;  and  it 
is  pleasant  to  observe  their  contentions  in  feeding.  An 
eagle  sometimes  presides  at  the  banauet,  and  makes  them 
keep  their  distance  while  he  satiates  nimself. 

*  These  birds  have  a  wonderful  sagacity  in  smelling ;  no 
sooner  there  is  a  dead  beast  but  they  are  seen  approaching 
from  all  quarters  of  the  air,  wheeling  about,  and  gradually 
descending  and  drawing  nigh  their  prey,  till  at  length  they 
fall  upon  it.  Thev  are  generally  thought  not  to  prey  on 
anything  living,  though  I  have  known  them  kill  lambs, 
and  snakes  are  their  usual  food.  Their  custom  is  to  roost 
many  of  them  together  on  tall  dead  pine  or  cypress  trees, 
and  in  the  morning  continue  several  hours  on  their  roost, 
with  their  wings  spread  open,  that  the  air,  as  I  believe, 
may  have  the  greater  influence  to  purify  their  filthy  car- 
cases. They  are  little  apprehensive  of  danger,  ana  will 
suifer  a  near  approach,  especiallv  when  eating.'  (^Carolina.) 

Browne  (Jamaica,  1789),  in  the  indfix  to  the  work,  re- 
fers Vultur  aura  to  the  *  Carrion  Crow'  of  Sloane,  the 
*  Turkey-buzzard '  of  Catesby,  with  the  following  descrip- 
tion : — 

*  This  bird  is  rather  smaller  than  a  turkev-pout,  which  it 
resembles  very  much  both  in  the  form  and  appearance  of 
the  head ;  the  apertures  of  the  nose  are  very  large,  stretched 
lengthways,  and  lined  with  a  loose  red  skin  that  covers  all 
the  upper  parts  of  the  beak.  We  know  no  creature  that 
has  the  sense  of  smelling  so  exquisite  as  this :  it  generally 
flies  very  slow  and  with  its  wings  expanded,  waving  of  one 
side  and  the  other  as  it  moves  against  the  wind;  and  it 
soon  discovers  by  the  subtile  exhalation  where  any  carrion 
lies.  It  is  of  service  to  the  country  in  g:cneral  by  prevent- 
ing the  putrefaction  and  infection  arising  therefrom  of 
such  czeatures  as  die  among  the  hushes,  and  the  slops  that 
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are  generally  thrown  carelessly  into  the  streols,  &c.,  and 
the  legislative  body  of  the  island  were  so  sensible  of  this, 
that  they  have  carefully  provided  for  its  safety,  as  a  bird  of 
general  use  and  benefit  to  the  island.  These  birds  are  of 
a  very  alkalescent  nature,  and  stink  much  in  a  few  minutes 
after  they  are  killed.    They  are  no  great  breeders.' 

The  bird  described  by  Sloane,  Catesby,  and  Browne  is 
still  to  be  seen  in  Jamaica  enjoying  tlie  immunity  which  its 
disgusting  but  salutary  services  have  earned  for  it,  and  which 
has  made  it  so  familiar ;  and  this  bird  we  believe  to  be  the 
true  Vultur  aura.  Both  Sloane  and  Browne  speak  of  its 
powerful  sense  of  smelling,  and  we  have  printed  in  Italics 
a  few  words  from  the  description  of  the  latter,  which  would 
indicate  that  smell  has  at  least  as  much  to  do  with  the 
discovery  of  the  prey  as  sight,  notwithstandiflg  some  strong 
opinions  to  the  contrary.  [Birds,  vol.  iv.,  p.  429.]  Witli 
a  view  to  the  investigation  of  this  question,  it  becomes  of 
importance  to  ascertain  the  development  of  the  olfactory 
nerves  in  this  species,  and  this  information  is  afforded  by 
Professor  Owen,  who,  in  1837,  laid  before  the  Zoological 
Society  of  London  the  following  dissection  of  two  heads  of 
'  John  Crow,'  which  he  supposes  to  be  the  Vultur  aura, 
or  Turkey  Buzzard,  Professor  Owen  dissected  the  olfac- 
tory nerves  in  these  heads,  and  also  in  a  Turkey,  which 
seemed  to  him  to  be  a  good  subject  fo^  comparison,  being 
of  the  same  size,  and  one  in  which  the  olfactory  sense 
might  be  supposed  to  be  as  low  as  in  the  Vulture,  on  the 
supposition  that  this  bird  is  as  independent  of  assistance 
from  iSmell  in  finding  his  food  as  the  experiments  of  Audu- 
bon appear  to  show.  *  There  is,  however,'  says  Professor 
Owen,  '  a  striking  difi'erence  between  the  Turkey-Vulture 
and  ^e  Turkey  in  this  part  of  their  organization.  The 
olfactory  nerves  in  the  Vulture  arise  by  two  oval  ganglions 
at  the  anterior  apices  of  the  hemispheres  from  which  they 
are  continued  1^  line  in  transverse  diameter,  and  two  lines 
in  vertical  diameter,  and  are  distributed  over  well-deve- 
loped superior  and  middle  spongy  bones,  the  latter  being 
twice  the  dimensions  of  the  former.  The  nose  is  also  sup- 
plied by  a  large  division  of  the  supraorbital  branch  of  the 
fifth  pair,  which  ascends  from  the  orbit,  passes  into  the 
nose,  crossing  obliquely  over  the  outer  side  of  the  olfactory 
nerve,  extending  between  the  superior  spongy  bone  and 
the  membrane  covering  the  middle  spongy  bone,  then  de- 
scending, and,  after  supplying  the  mfenor  and  anterior 
spongy  bone,  escaping  from  the  nasal  cavity  to  supply  the 
parts  covering  the  upper  mandible.  This  olfactory  branch 
of  the  fifth  pair  is  about  one-fourth  the  size  of  the  true 
olfactory  nerve. 

*  In  the  Turkey  the  olfactory  branch  of  the  fifth  nerve 
is  about  the  same  size  as  in  the  Vulture,  and  is  superior  in 
size  to  the  true  olfactory  nerve,  which  is  only  about  one- 
fifth  the  size  of  that  in  the  Vulture.  The  olfectory  nerve 
does  not  form  a  ganglion  at  its  commencement,  but  is  con- 
tinued as  a  smsdl  round  chord  from  the  anterior  apex  of 
each  hemisphere,  and  is  ramified  on  a  small  middle  spongy 
bone,  there  being  no  extension  of  the  pituitary  menibrane 
over  a  superior  turbinated  bone,  as  in  the  Vulture,  Indeed 
the  diflFerence  in  the  development  of  the  nasal  cavity  is 
well  marked  in  tiie  diflerent  forms  of  the  head  in  these 
two  species.  In  the  Vulture  there  is  a  space  between  the 
upper  parts  of  the  orbits,  in  which  the  olfactory  gan^^lions 
and  nerves  are  situated ;  and  the  nasal  cavity,  antenor  to* 
these,  is  of  a  much  greater  breadth  and  also  longer,  as  well 
as  exhibiting  internally  a  greater  extent  of  pituitary  sur- 
face than  in  the  liirkey.  In  this  bird  the  olfactory  nerves 
are  compressed  within  a  narrow  interorbital  space,  which 
would  not  admit  of  th'e  lodgment  of  ganglions ;  the  olfac- 
tory nerves,  after  passing  through  this  space,  then  diverge 
to  the  nasal  cavity. 

*  In  the  Goose  the  olfactory  nerves  are  developed  to  the 
same  size  as  in  the  Vulture,  and  expand  upon  superior 
spongy  bones  of  similar  form,  but  placed  wider  apart,  and 
these  supply  the  middle  spongy  bones,  which  are  longer, 
but  not  so  broad  as  in  the  Turney,  The  olfactory  branch 
of  the  5th  pair  is  double  the  size  of  that  in  the  Vulture  or 
Turkey :  it  gives,  however,  not  a  greater  proportion  of  fila- 
ment to  the  nose  than  in  those  birds,  but  is  mainly 
expended  upon  the  membrane  covering  the  upper  man- 
dible.' 

Professor  Owen  concludes  by  observing  that  the  above 
notes  show  that  the  Vulture  has  a  well-developed  organ  of 
smell,  but  whether  he  finds  his  prey  by  that  sense  alone, 
or  in  what  degree  it  assists,  anatomy  is  not  so  well  caJcu- 
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lated  to  explain  as  experiment.    (Zool.  Proc,  March 
1837.) 

At  the  same  meeting  before  which  Professor  Owen's 
notes  were  read,  experimental  evidence  was  also  produced 
in  a  paper  by  Mr.  W.  Sells,  *  On  the  Habits  of  the  Vultur 
aura.' 

Mr.  Sells  remarks  that  this  bird  is  abmidantly  found  m 
the  island  of  Jamaica,  where  it  is  known  by  the  name  of 
John  Crow ;  and  so  valuable  are  its  services  in  the  removal 
of  carrion  and  animal  filth,  that  the  legislature  have  im- 
posed a  fine  of  5/.  upon  any  one  who  destroys  it  within  a 
stated  distance  of  the  principal  towns.  Its  ordinary  food, 
he  says,  is  carrion,  but  when  hard  pressed  with  hunger  it 
will  seize  upon  young  fowls,  rats,  and  snakes.  He  notices 
the  highly  ofi'ensive  odour  emitted  from  the  eggs  of  this 
species  wnen  they  are  broken,  and  then  relates  the  follow- 
ing instances,  from  personal  observation,  for  the  purpose  of 
proving  that  the  Vultur  aura  possesses  a  very  acute  sense 
of  smell. 

*  It  has  been  questioned,'  says  Mr.  Sells,  *  whether  the 
vulture  discovers  its  food  by  means  of  the  organ  of  smell 
or  that  of  sight.  I  apprehend  that  its  powers  of  vision  are 
very  considerable  and  of  most  important  use  to  the  bird  in 
that  point  of  view ;  but  that  it  is  principally  from  highly 
organized  olfactories  that  it  so  speedily  receives  intelli- 
gence of  where  the  savoury  morsel  is  to  be  found,  will 
plainly  appear  by  the  following  facts  : — In  hot  climates  the 
burial  of  the  dead  commonly  takes  place  in  about  twenty- 
four  hours  after  death,  and  that  necessarily,  so  rapidly  does 
decomposition  take  place.  On  one  occasion  I  had  to 
make  a  post-mortem  examination  of  a  body  within  twenty- 
four  hours  after  death,  in  a  mill-house  completely  con- 
cealed, and  while  so  engaged,  the  roof  of  the  mill-house 
was  thickly  studded  with  these  birds.  Another  instance 
was  that  of  an  old  patient  and  much-valued  friend  who 
died  at  midnight.  The  family  had  to  send  for  necessaries 
for  the  funeral  to  Spanish  Town,  distant  thirty  miles,  so 
that  the  interment  could  not  take  place  until  noon  of  the 
second  day,  or  thirty-six  hours  after  his  decease,  long 
before  which  time — and  a  most  painful  sight  it  was — the 
ridge  of  the  shingled  roof  of  his  house,  a  large  mansicm  of 
but  one  floor,  had  a  number  of  these  melancholy-looking 
heralds  of  death  perched  thereon,  besides  many  more  which 
had  settled  in  the  vicinity.  In  these  cases  the  birds  must 
have  been  directed  by  smell  alone,  as  sight  was  totally  out 
of  the  question. 

*  In  opposition  to  the  above  opinion,'  continues  Mr. 
Sells,  *  it  nas  been  stated  by  Mr.  Audubon  that  vultures 
and  other  birds  of  prey  possess  the  sense  of  smell  in  a  very 
inferior  degree  to  carnivorous  quadrupeds,  and  that  so  far 
from  guiding  them  to  their  prey  from  a  distance,  it  affords 
them  no  indication  of  its  presence,  even  when  close  at 
hand.  In  confirmation  of  this  opinion  he  relates  that  he 
stuffed  the  skin  of  a  deer  full  of  hay  and  placed  it  in  a 
field:  in  a  few  minutes  a  vulture  alighted  near  it  and 
directly  proceeded  to  attack  it,  but  finding  no  eatable  food 
he  at  length  quitted  it.  And  he  further  relates  that  a  dead 
dog  was  concealed  in  a  narrow  ravine  twenty  feet  below 
the  surface  of  the  earth'  around  it,  and  filled  with  briers 
and  high  canes ;  that  many  vultures  were  seen  sailing  in 
all  directions  over  the  spot,  but  none  discovered  it.  I  may 
remark  upon  the  above  experiments,  that  in  the  first  case 
the  stag  was  doubtless  seen  by  the  birds,  but  it  does  not 
follow  that  they  might  not  have  smelt  the  hide,  although 
inodorous  to  the  human  nose ;  in  the  second  case  the  birds 
had  undoubtedly  been  attracted  by  smell,  however  embar- 
rassed they^  might  have  been  by  the  concealment  of  the 
object  whicb  caused  it.  I  have  m  many  hundred  instances 
seen  the  vulture  feeding  upon  small  objects  under  rocks, 
bushes,  and  in  other  situations,  where  it  was  utterly  impos- 
sible that  the  bird  could  have  discovered  it  but  through 
the  sense  of  smell,  and  we  are  to  recollect  that  the  habit 
of  the  vulture  is  that  of  soaring  aloft  in  the  air,  and  not 
that  of  foraging  upon  the  ground.' 

The  truth  is,  that  both  senses,  sight  and  smell,  aid  the 
vulture  in  directing  it  to  its  prey ;  and  the  olfactory  and 
visual  organs  are  developed  accordingly. 

Mr.  Darwin  {Journal,  1839),  after  a  most  interesting 
account  of  the  habits  of  the  Caracaras  (Polt/borus),  says, 
'  We  have  now  only  to  mention  the  Turkey-buzzard  (Fii/- 
tur  aura)  and  the  Gallinazo.  The  former  is  found  wherever 
ihe  country  is  moderately  damp,  from  Cape  Horn  to  North 
America,    Different  ftom  the  Polyborw  Brasiliemis  and 


ChimangOi  it  has  found  its  way  to  the  Falkland  Ulands. 
The  Turkey-buzzard  is  a  solitaiy  bird,  or,  at  most,  goes  in 
pairs.  It  may  at  once  be  recognised  from  a  long  distance, 
by  its  lofty,  soaring,  and  most  elegant  flight  It  is  well 
known  to  be  a  true  carrion-feeder.  On  the  west  coast  of 
Patagonia,  among  the  thickly-wooded  islets  and  broken 
land,  it  lives  exclusively  on  wnat  the  sea  throws  up,  and 
on  the  carcasses  of  dead  seals.  Wherever  these  animals 
are  congregated  on  the  rocks,  there  the  vultures  may  be 
seen.  The  Gallinazo  {Cathartes  atratwt)  has  a  different 
range  from  the  last  species,  as  it  never  occurs  to  the  south- 
ward of  lat  41''.  Azara  states  that  there  existed  a  tradi- 
tion that  these  birds,  at  the  time  of  the  conquest,  were  not 
to  be  found  at  Monte  Video,  but  that  they  subsequently 
followed  the  inhabitants  from  the  more  northern  districts. 
At  the  present  day  they  are  numerous  in  the  valley  of  the 
Colorado,  which  is  three  hundred  miles  due  south  of  Monte 
Video.  It  seems  probable  that  this  additional  migration 
has  happened  since  the  time  of  Azara.  The  Gallinazo 
generally  prefers  a  humid  climate,  or  rather  the  neigh- 
bourhood of  fresh  water :  hence  it  is  extremely  abundant 
in  Brazil  and  La  Plata,  while  it  is  never  found  on  the 
deseit  and  arid  plains  of  Northern  Patagonia,  excepting 
near  some  stream.  These  birds  frequent  the  whole  ram- 
pas  to  the  foot  of  the  Cordillera,  but  I  never  saw  or  heard 
of  one  in  Chile :  in  Peru  they  are  preserved  as  scavengers. 
These  vidtures  certainly  may  be  called  gregarious,  for 
they  seem  to  have  pleasure  in  society,  and  are  not  solely 
brought  together  by  the  attraction  of  a  common  prey.  On 
a  fine  day  a  flock  may  often  be  observed  at  a  great  height, 
each  bird  wheeling  round  and  round  without  closing  its 
wings,  in  the  most  graceful  evolutions.  This  is  clearly 
done  for  sport-sake,  or  perhaps  is  connected  with  their 
matrimonial  alliances.' 

Nidiflcation,  ^. — Nuttall  remarks  that  the  Turkey- 
buzzard  has  not  been  known  to  breed  north  of  New  Jenev 
in  any  of  the  Atlantic  States ;  and  he  says  that  they  seek 
out  the  swampy  solitudes,  and,  without  forming  any  nest, 
deposit  from  two  to  four  eggs  in  the  stump  of  a  hollow 
tree  or  log,  on  the  mere  fragments  of  rotten  wood  with 
which  it  is  ordinarily  strewed.  Occasionally,  in  the  South- 
em  States,  they  have,  he  tells  us,  been  known  to  make 
choice  of  the  ruined  chimney  of  a  deserted  house  for  this 
purpose.  The  eggs,  which  ai*e  described  as  being  larger 
than  those  of  a  turkey,  are  yellowish-white,  blotched  irre- 
gularly with  dark  brown  or  blackish  spots,  at  the  larger 
end  chiefly.  The  male  often  attends  while  the  female  m 
sitting ;  and,  if  not  materially  disturbed,  they  will  continue 
to  occupy  the  same  place  for  several  years  in  succession. 
The  young,  which  are  covered  with  a  whitish  down,  will, 
like  their  parents,  eject  the  filthy  contents  of  their  sto- 
machs over  those  who  molest  them.  {Manual  qfthe  Orni- 
thology of  the  United  States  and  of  Canada.) 


Turkey-Biirzarti. 

TURKEY-HONE.  Whetslate;  Novaculite.^Occi\> 
massive,  with  a  slaty  structure.  Colour  commonly  green- 
ish-grey, sometimes  yellowish  or  brownish-grey.  It  is 
translucent  on  the  edges,  yields  to  the  knife,  and  is  some- 
what unctuous  to  the  touch.  Specific  gravity  2*7.  When 
cut  and  polished,  it  is  used  for  sharpening  small  cutting 
instniments,  whence  its  name. 

It  occurs  on  primitive  mountains  at  Lauenstein,  in  Bay- 
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reuth,  in  Saxony,  and  near  Freyberg.    It  was  first  brought 
to  Europe  from  the  Levant.    A  specimen  from  Iconium 
in  Asia  Minor,  analjrsed  by  Mr.  Holme,  yielded — 
Silica       ...        72 
Lime        .         .         .        13«3 
Alumina  .         .  3*3 

Carbonic  acid  •        •        10*3 

98*9 
TURKISTAN  (a  name  formed  upon  the  same  principle 
as  Afghanistan,  Beluchistan,  and  others)  means  the '  country 
of  the  Turk,'  and  is  used  to  desi^ate  a  region  peopled  by 
the  tribes  of  that  race,  or  in  which  it  is  at  least  the  domi- 
nant race.  The  name  has  been  applied  at  different  times 
to  different  regions :  sometimes  it  has  designated  a  nar- 
rower, sometimes  a  more  extensive  range  of  country.  At 
present  its  recognised  limits  are  nearly  as  follows : — 

•Lake  Sir-i-kol,  the  jjrincipal  source  of  the  Amu-deria 
(Oxus),  has  been  ascertained,  by  Lieut.  Wood,  to  be  situated 
in  37**  27'  N.  lat.  and  73**  40'  E.  long.  Due  south  of  this 
lake  the  summit  ridge  of  the  mountains  which  divide  the 
affluents  of  the  Amu  from  those  of  the  Indus  appears  to  be 
situated  nearly  in  37*  N.  lat.  The  southern  boundary  of 
Turkistan  is  formed  by  a  line  passing  through  this  point  to 
the  south  of  west  along  the  summit  range  to  the  pass  of 
Khawak  (35°  37'  N.  70**  E.),  thence  to  the  pass  of  Akrobat, 
north  of  Bamian,  and  thence  to  the  north  of  west  between 
Meimuna  and  Herat,  till  it  reaches  the  frontier  of  Persian 
Khorasan.  This  line  is  prolonged  to  the  eastward  along 
the  summit  ridge  of  the  Muz-tag  and  Kara-korum  moun- 
tains to  the  eastern  termination  of  the  latter  on  the  high 
plain  of  Chang-thung,  north  of  the  sources  of  the  Shai- 
yok,  or  northern  branch  of  the  Indus ;  the  direction  of  the 
frontier  of  Turkistan  to  the  eastward  of  this  point  and  the 
longitude  of  its  eastern  termination  are  uncertain.  The 
western  frontier  of  Turkistan  south-east  of  the  Caspian  is 
vague  and  unsettled  :  it  stretches  among  the  hills  at  the 
base  of  the  Elborz  Mountains,  passing  through  Muzderan,  a 
station  38  miles  from  Meshed  (36**  17'  40"  N.,  59°  35'  27" 
E.)  on  the  road  to  Shemikhs  (36°  31'  N.),  and  thence 
winding  westwards  along  the  upper  valley  of  the  Attnik 
and  the  valley  of  the  Guigan  to  the  Caspian  about  20  miles 
north-west  of  Astrabad  (36°  51'  N.,  54°  25'  E.).  North- 
ward of  the  mouth  of  the  Gurgan,  the  eastern  shore  of  the 
Caspian,  and  the  course  of  the  Ural  River  from  Uralsk 
(51°  11'  49"  N.,  51°  22^  7"  E.)  to  its  mouth  below  Guriev 
(47®  6'  37"  N.,  51°  38'  59  "  E.),  form  a  precise  and  well- 
defined  boundary  on  the  west.  The  northern  frontier  of 
Turkistan  is  defined  by  the  Russian  chain  of  posts  extend- 
ing from  Uralsk  on  the  Ural,  to  Krasnoyarsk  on  the  Irtish. 
The  subjoined  table  of  positions  of  some  principal  stations 
on  this  line  indicate  its  extent  and  direction : — 


N.lat. 

E. long. 

Uralsk    . 

51  n  49 

5"l  22    ^ 

Orenburg            , 

51  45  51 

55    6  39 

Orsk 

51  12    0 

•     58  25  24 

Troitsk    . 

54    4  45 

62    3  24 

Petropolovsk 

54  52  23 

69  42  13 

Omsk      . 

54  59    7 

73  55  27 

Semipolatinsk     . 

50  23  32 

80  45  54 

UstkamenogoTsk 
Krasnoyarsk 

49  56  15 

83    7  37 

49  14  55 

84  42    9* 

From  Krasnoyarsk  the  eastern  frontier  extends  in  a 
direction  to  the  west  of  south  along  the  Chinese  provinces 
of  Tarbagatai  and  Guldja-ili  to  the  south-west  angle  of  the 
latter  [Song aria],  and  thence  eastwards  along  the  summit 
ridge  of  the  Thian-shan  Mountains  to  the  meridian  of 
the  lake  called  Lop-Nor.  [Thian-Shan  Mountains.] 
The  further  extension  of  this  frontier,  till  it  meets  the 
southern  boundary-line,  is,  like  the  eastern  extension  of 
the  latter,  entirely  unknown. 

In  attempting  to  give  a  picture  of  the  phjrsical  con- 
formation of  the  region  contained  within  these  limits,  it 
will  be  advisable  to  begin  at  the  lake  Sir-i-kol  (visited  by 
Lieut.  Wood)  on  the  high  table-land  of  Pamir,  near  the 
southern  frontier  of  Turkistan.  The  lake  is  of  a  crescent 
form,  about  14  miles  long  from  east  to  west,  with  aa  aver- 

*  These,  with  the  exception  of  Orsk  (Ukeii  from  thenmM  of  Me}'eiidorf  and 
licvshin).  ftr«  the  latttii<lM  and  longkndes  of  Humboldt  The  longltadei  of  th« 
pautions  cast  cf  robolitk  (6SP  33^  55"  £.)  depend  upon  the  longitude  of  tlukt 
town  ojcortnined  by  the  Abbe  Chappc'g  obaervatinn  of  the  trannt  of  Veims  In 
1761.    Lieat.  Bala  otoerted  the  tnnaUt  of  Teniu  In  1769  at  Orsk. 


age  breadth  of  one  mile.  By  the  boiling-point  of  water  it 
appears  to  be  15,600  feet  above  the  level  of  the  sea.  It  is 
bordered  by  hills  on  three  sides ;  those  on  the  south  rise  to 
the  estimated  height  of  3500  feet  above  the  level  of  the 
lake.  The  Amu  flows  from  its  western  extremity  first  in  a 
south-west  direction  till  it  reaches  the  parallel  of  36''  50'  a 
little  east  of  the  meridian  of  71® ;  then  to  the  north-west 
till  it  reaches  the  parallel  of  37**  50^,  a  degree  farther  west ; 
and  again  south-west  to  Hazrat  Imam,  a  little  more  to  the 
south  than  Sir-i-kol,  in  longitude  69**  E.  The  bed  of  the 
Amu  is  here,  according  to  a  statement  in  the  *  Asiatic 
Journal'  (November,  1838),  about  500  feet  above  the  level 
of  the  sea,  and  here  are  the  lowest  fords  on  the  river.  As 
far  as  the  meridian  of  68®  E.  the  passes  across  the  moun- 
tain-range which  extends  south-west  from  Sir-i-kol  do  not 
sink  lower  than  13,000  feet  above  the  level  of  the  sea. 
Twenty-five  miles  west  of  the  lake  the  bed  of  the  Amu  is 
120O  feet  below  its  level ;  35  miles  farther  west  it  is 
only  10,000  feet  above  the  sea.  The  village  of  Robat, 
on  the  banks  of  a  southern  affluent  of  the  Amu,  60  or  70 
miles  west  of  this  latter  point,  is  8100  feet  above  the  sea. 
The  crest  of  the  pass  east  of  Talishkan  is  6600  feet  above 
the  sea. 

These  elevations  indicate  that  the  general  level  of 
the  land  south  of  the  Amu  above  its  lowest  fords  imme- 
diately attains  a  high  level ;  it  is  in  fact  an  elevated  plain 
furrowed  and  intersected  by  numerous  deep  narrow  valleys 
down  which  flow  the  Kokcha  and  Kunduz  rivers  (and  then* 
affluents),  the  two  principal  tributaries  of  the  Upper  Oxus, 
which  join  it,  the  former  about  30  miles  east  of  Hazrat 
Imam ;  the  latter  about  as  far  west  of  that  place.  In  the 
low  ridge  at  the  east  end  of  Sir-i-kol  a  river  which  runs  to 
the  north  of  east  to  Yarkand  has  its  rise ;  and  Lieut.  Wood 
was  informed  that  trom  the  sources  of  the  Yarkand  and 
Amu  rivers  the  country  sloped  down  on  every  side  except 
to  the  south-east.  The  high  ground  north  of  the  Amu  at 
the  mouth  of  the  Kokcha  is  at  a  greater  distance  than  that 
on  its  south,  and  does  not  rise  so  high.  At  Kurshi  how- 
ever, 2°  farther  north,  Sir  A.  Burnes  saw  mountains  covered 
with  snow  in  July  about  150  miles  to  the  west,  which 
would  be  nearly  in  the  meridian  of  the  mouth  of  the  Kokcha. 
Their  summits  must  have  been  about  18,000  feet  above 
the  sea ;  they  continued  in  sight  nearly  at  the  same  dis- 
tance for  about  seven  hours,  and  they  '  ran  in  a  connected 
chain  like  a  trap  formation* — an  expression  which,  of 
course,  must  be  understood  to  imply  only  their  form,  not 
the  ingredients  of  their  rocks.  Lieut.  Wood  was  informed 
that  the  Sir-deria  (Jaxart.es)  had  its  rise  on  the  north  side 
of  the  ridge  of  hills  extending  westward  from  the  north 
side  of  the  Sir-i-kol,  opposite  Issar,  which  is  about  70  miles 
south-west  of  the  lake.  The  Zer-afshan,  which  flows  by 
Samarcand  and  Bokhara,  is  said  to  have  its  sources  not  far 
distant  from  those  of  the  Sir-deria.  Fiom  the  latitude  of 
Kurshi  (38®  52^  N.)  the  high  land  seen  by  Burnes  appears 
to  stretch  to  the  north-east,  to  beyond  the  meridian  of 
Samarcand  (about  67®  E.).  North  of  the  Zer-afshan  the 
high  land  appears  to  continue  as  far  west  as  the  meridian 
of  Bokhara  (64°  55'  E.) ;  at  least  Meyendorf  speaks  of  a 
mountain  which  retains  snow  on  its  summit  during  the 
greater  part  of  the  year,  and  is  visible  from  Bokhara,  bs 
lying  north  of  that  town.  About  the  meridian  of  68J®  E., 
and  the  parallel  of  41°  N.,  the  Sir-deria,  which  flows  to  that 
point  in  a  direction  a  little  north  of  west  from  its  source, 
turns  to  the  north.  The  high  land* comes  nearly  close  up 
to  the  east  bank  of  the  river  in  this  part  of  its  course,  but 
does  not  appear  to  continue  farther  north,  at  least  within 
the  limits  of  Turkistan,  than  the  ridge  which  separates  the 
lake  called  Issi-kol  from  the  Balkash  lake  (about  42P  N.). 
In  our  state  of  imperfect  information,  Yarkand  (according 
to  Hallerstein,  38®  19^  N.,  76®  18'  E.)  and  Kashgar  (39°  25' 
N.,  73^  56'  E.),  which  appear  to  have  an  extensive  plain  to 
the  east,  and  are  evidently  on  a  much  lower  level  than  the 
country  to  the  west  of  them,  maybe  assumed  as  the  eastern 
limit  of  the  high  table-land  of  Pamir.  From  Kashgar  to 
Kokand  (according  to  Felix  d'Arocha,  41®  23'  N.,  70®  26' 
S.)  the  road  lies  up  the  Kashgar  river  to  its  source,  and 
through  the  pass  of  the  Terek  to  the  valley  of  the  Sir-deria. 
Mir-Izzet-Ullah  was  informed  that  a  road  conducted  in 
winter  from  the  Terek  pass  to  Sir-i-kol  (whether  the  lake 
visited  by  Lieut.  Wood  was  meant,  or  a  town  of  that  name 
on  the  Yarkand  river  is  uncertain)  in  two  or  three  days ; 
in  summer  the  road  was  said  to  be  impassable  on  account 
of  torrents  fed  by  the  melted  snow.    Mir-Izzet-Ullah  did 
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not  experience,  even''at  the  highest  part  of  the  Terek  pass, 
any  of  the  painful  sj-mptoms  he  had  felt  on  passing  the 
hij?li  range  of  Kamkorum  ;  and  this  fact  corroborates  the 
account  given  to  Lieut.  Wood,  that  the  high  table-land  of 
Pamir  slopes  down  on  the  north  towaixls  Kokand. 

At  the  western  base  of  this  enormous  table-land  is  the  broad 
valley  of  the  Oxus  :  at  its  eastern  base  is  the  plain  which 
extends  between  the  high  land  of  Tibet  on  the  south  and 
the  Thian-shan  on  the  north,  as  far  as  lake  Nor ;  and  north 
of  it  is  the  comparatively  low  country  wliich  slopes  from 
tlie  plains  of  Songaria  westward  to  lake  Aral  and  the  Cas- 
pian.   These  three  natural  divisions  of  Turkistan  will  be 
described  in  the  order  in  which  they  are  here  enumerated. 
Under  the  designation  Plain  of  the  Oxus  is  embraced  the 
level  tract  extending  from  the  base  of  the  mountains  east 
of  Kurshi  (68**  E.  long.)  to  the  shores  of  the  Caspian  (54** 
E.  long.),  and  from  the  shores  of  the  Aral  (about  44°  N.  lat.) 
to  the  south  of  Balkh  (about  36¥  N.  lat.).   From  the  junc- 
tion of  the  river  of  Kunduz  with  the  Amu  Deria  the  latter 
river  maintains  a»  generally  north-west  direction  till  it  loses 
itself  in  the  sea  or  lake  called  Aral.    The  junction  of  the 
rivers  is  placed  by  Lieut.  Wood  about  37°  N.  lat.  and  68i* 
E.  long. ;  the  mouths  of  the  Amu  Deria  are  placed  by 
Zimmermann,  from  numerous  but  not  very  specific  routes, 
about  43*°  N.  lat.  and  from  56°  to  57°  E.  long.    Below 
the  junction  of  the  Kunduz  the  Amu  receives  no  affluents 
of  any  magnitude  ;  the  rivers  of  Kulm,  Balk,  Herat,  and  Me- 
shea,  Kurshi  and  Bokhara,  are  either  absorbed  by  the  dry 
desert  or  by  canals  of  irrigation  before  they  can  reach  it. 
Wood  forded  the  Amu  at  Jan-Kila,  a  short  way  above  its 
junction  with  the  Kokcha.  The  stream  was  here  divided  into 
three  channels.    The  northern  channel  was  200  yards  wide 
and  had  a  velocity  of  4  miles  an  hour ;  the  centre  one  was 
about  half  the  breadth,  with  a  current  df  about  3  miles; 
tlie  water  of  the  southern  channel  was  almost  stagnant.    A 
man  on  foot  could  not  have  forded  the  river  here ;   and 
fewer  than  three  horses  abreast  could  with  difficulty  stem 
the  current.    At  the  ferry  between  Balkh  and  Kurshi, 
Bumes  found  the  Amu  about  800  yards  across,  with  an  ave- 
rage depth  of  20  feet,  and  a  current  of  3i  miles  an  hour.  At 
Charjui,  on  the  road  from  Bokhara  to  Meshed,  he  found 
the  river  650  yards  broad,  and  in  some  places  25  and  29 
feet  deep.    Dr.  Lord  has  stated  that  the  elevation  of 
Kunduz  (nearly  the  same  as  that  of  Hazrat  Imam)  is  498 
feet  above  the  sea ;  and  a  barometrical  levelling  by  Rus- 
sian officere,  in  the  winter  of  1825,  gives  the  height  of 
lake  Aral  above  the  Caspian  117  feet,  and  consequently  its 
height  above  the  Black  Sea,  according  to  the  trigonome- 
trical levelling  of  Fuss,  Savich,  and  Sabler,  33  feet.    From 
the  banks  of  the  Amu  to  the  Elborz  on  the  south-west,  and 
to  the  snowy  mountains  east  of  Kurshi  on  the  east,  extends 
an  immense  plain,  the  elevation  of  which,  towards  its 
southern  extremity,  is  at  Balkh  1718  feet  above  the  level 
of  the  sea,  and  at  Khulm  1437.    At  Bokhara  its  elevation 
is  1201.    The  elevation  of  Meshed,  as  deduced  by  Eraser, 
from  the  boiling-point  of  water  (2652  feet),  would  lead  to 
the  inference  that  Shemikhs  and  the  ford  on  the  Murghab, 
between  the  Amu  and  Meshed  on  the  road  from  Bokhara, 
are  at  least  as  much  elevated  above  the  sea  as  the  latter 
city.    The  northern  boundary  of  this  plain  is  formed  by  a 
ridge  of  high  broken  ground  north  of  Bokhara,  which  ex- 
tends  from  the  eastern  mountains  to  the  Amu  above 
Kliiva ;  west  of  the  Amu  it  is  bounded  to  the  north  by 
the  Aral  and  by  the  abrupt  termination  of  the  Ust-urt, 
a  high   table-land  rising  precipitously  from  the  banks 
of  the  Aral  and  the  Caspian,  to  an  average  level  of  nearly 
600  feet  above  the  latter,  occupying  the  whole  breadth 
of  188  miles  between    the    seas,,  and   extending  south 
of  the  southern  termination  of  the  Aral,  almost  to  the 
41st  degree  of  N.  lat.    Between  the  termination  of  the 
Ust-urt  and  the  route  pursued  by  Bumes  from  Bokhara  to 
Meshed  (between  37''  and  39**  N.  lat.)  we  have  literally  no 
information  respecting  the  plain  east  of  the  Amu ;  but  the 
height  of  the  shores  of  the  Caspian,  at  the  bay  of  Balkhan, 
the  height  of  the  ridge  of  hills  crossed  by  Muraviev  on  bis 
way  from  the  Balkan  to  Khiva,  the  apparent  rise  of  the 
ground  eastwards  along  Lieutenant  Conolly's  route,  and 
the  fall  of  the  water  in  the  lower  Attreck,  all  point  to  the 
.nference  that  the  centval  plain  maintains  a  considerable 
elevation  from  Sherrukhs  to  the  base  of  the  Ust-urt,  that 
the  maximum  depression  of  the  level  of  the  badn  of  the 
Caspian  extends  a  very  little  way  to  the  eastward,  and  that 
Jiere  is  no  reason  to  believe  that  the  Amu  ever  did  or 


could  send  a  branch  to  the  Caspian  since  the  surface  of 
our  globe  assumed  its  present  configuration. 

In  describing  the  superficial  form  of  the  wide  tract  ex- 
tending from  the  shores  of  the  Aral  to  the  Caspian,  and 
the  Russian  and  Chinese  frontiers,  better  known  as  the 
Steppe  of  the  Kirghiz,  we  begin  at  the  Russian  frontier. 
From  Orsk  to  Urdsk  (fi-om  584"  to  514°  E.  long.),  about 
the  51st  parallel  of  latitude,  the  course  of  the  Ural  river  is 
nearly  east  and  west,  and  in  that  distance  its  bed  sinks 
from  an  elevation  of  582  feet  to  one  of  about  200  feet 
above  the  level  of  the  sea.  From  Orsk  to  Guriev,  near  the 
Caspian  (47*  6'  N.  lat.),  the  direction  of  the  Ural  is  nearly 
souUi,  and  in  this  part  of  its  course  the  river  sinks  to  an 
elevation  of  140  feet  above  the  sea  at  Kalmukovah,  and  to 
nearly  82  feet  below  it  at  Guriev.     The  steppe  on  the 
south  bank  of  the  Ural,  between  Orsk  and  Uralsk,  appears 
to  rise  immediately  to  an  average  elevation  of  500  to  800 
feet.    Mount  Airuk,  224  miles  south-east  of  Orenburg,  \hv 
highest  summit  of  the  Mongojar  hills,  rises  800  to  lOUO 
feet  above  the  level  of  the  steppe.    From  this  culminatini; 
point  the  ground  slopes,  still  in  a  south-east  direction,  gra- 
dually down  to  the  level  of  the  Aral,  a  distance  of  300 
miles.    To  the  south-west  the  ground  sinks  gradually  to 
the  level  of  the  Ust-urt,  which  appears  to  be  a  prolonga- 
tion of  this  comparatively  elevated  land.     The   Emba, 
which  flows  south-west  to  the  Caspian,  the  Uil,  which  flows 
west  till  it  is  lost  in  the  sands  east  of  the  Lower  Ural,  the 
Khobda  and  Ilek,  which  flow  to  the  north  of  west,  ai:i 
after  uniting  their  streams  fall  into  the  Ural  midway  l)e- 
tween  Uralsk  and  Orenburg,  and  the  Or,  which  flowing  to 
the  east  of  north  joins  the  Ural  at  Orsk,  all  rise  on  the  sidt^ 
of  Mount  Airuk.    The  eastern  base  of  the  Mongojar  ran^^ 
is  washed  by  the  Irghiz,  which,  rising  in  an  undulating 
plain  south  of  the  sources  of  the  Tobot,  nearly  in  lat.  51% 
flows  to  the  south  and  loses  itself  in  a  chain  of  lakes  calk-d 
Ak-sakal,  about  60  miles  north-east  of  the  north-eastern  cor- 
ner of  lake  Aral.  From  the  sources  of  the  Irghiz  and  Tobol. 
about  60°  E.  long.,  to  those  of  the  Turghai,  about  3**  to  the 
eastward,  there  extends  a  plain  considerably  elevated  above 
the  level  of  the  ocean,  but  considerably  depressed  below 
the  hilly  countries  to  the  east  and  west  of  it,  covered  with 
a  multitude  of  salt  lakes,  and  sending  its  waters  southward 
to  lake  Ak-sakal,  northward  to  the  "^bol  and  Ishim,  both 
affluents  of  the  Irtish.    The  numerous  streams  which  unite 
to  form  the  Turgai  rise  about  64°  E.  long.,  over  a  range  of 
country  extending  from  about  49°  to  52°  N.  lat.,  and  converg- 
ing into  one  main  stream  flow  westwards  to  the  Ulkiak,  which 
coming  from  the  north  joins  the  Irghiz  near  its  termina- 
tion in  Ak-sakal.    Tlie  course  of  the  upper  rivulets  of  the 
Turgai  appears  to  form  the  western  termmation  of  a  belt  of 
high  land  which  extends  in  a  north-western  direction, 
parallel  to  the  course  of  the  Irtish,  between  Ust-Bukhtar- 
minsk  and  Omsk,  from  the  high  lands  between  the  Nor- 
Saisan  and  Tarbagatai,  about  85°  E.  long.,  to  the  meridiaa 
of  64°  £.  long.  From  its  outlying  hills  on  the  north,  about 
100  miles  from  the  banks  of  the  Irtish,  to  its  southerm  base, 
this  [high  land  must  have  a  horizontal  breadth  of  nearly 
180  miles.    Its  central  ridges  reach  an  estimated  elevation 
of  at  least  5000  to  6000  feet  above  the  sea.    To  the  north 
it  sends  out  the  Ishim,  which  joins  the  Irtish,  the  Nura 
(south-west  of  the  Ishim),  the  Selenta,  Ulenta,  Chanderii, 
and  other  rivers  (east  of  that  river)  which  lose  themselves  in 
the  steppe  lakes  before  they  reach  the  Irtish.  To  the  south 
this  high  land  sends  forth  the  Ainguz,  the  Jurgutu,  and 
some  other  rivers  which  fall  into  the  lake  Balksush  on  the 
Chinese  frontier ;  and  the  Sarinsu  (its  sources  appear  to  be 
about  47*^  N.  lat.  and  72°  E.  long.)  and  the  Kongur  ^its 
sources  appear  to  be  about  49°  N.  lat.  and  65°  E.  long.\ 
which  meet  about  47''  N.  lat.  and  67^  E.  long.,  and  from 
their  point  of  junction  flow  south-west  till  they  are  lost  in 
brackish  lakes  about  40  and  50  miles  from  the  Sir-Delia 
(about  454°  N.  lat.  and  66°  E.  lon^.).    The  Tshui,  which  is 
believed  to  issue  from  lake  Issi-koT,  at  the  northern  base  of 
the  Thian-Shan  range,  about  42°  N.  lat.  and  81°  £.  Joa^., 
flows  in  a  north-west  direction  till  it  is  lost  in  a  salt  lake ;% 
little  to  the  south  of  that  which  receives  the  united  streaiss 
of  the  Kongur  and  Sari-su.  The  hills  south  of  Issi-kol  extend 
westward  from  the  meridian  of  that  lake  to  the  Sir-Deria, 
about  69°  E.  long.    In  this  longitude  their  northern  base 
is  about  46  miles  south  of  the  Tshui,  and  their  horizontal 
breadth  about  54  miles.  Phe  Sir-Deria  flows  at  their  southern 
base  to  69°  E.  long.,  then  turns  and  flows  past  their  termi- 
nation to  the  north  till  it  reaches  within  a  degree  of  lati< 
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hide  of  the  lakes  in  which  the  Tshui  tenninates ;  hence 
it  bends  away  to  the  west  and  flows  to  lake  Aral  in  61" 
E.  long.  The  apex  of  the  delta  of  the  Sir-Deria  is  not 
less  than  5°  to  the  east  of  the  shores  of  the  Aral ;  the  most 
northerly  branch  joins  that  lake  not  far  from  its  north-east 
angle,  about  40'  N.  lat.,  and  the  most  southerly  near  its 
south-east  angle,  about  43i®  N.  lat.  The  mountains  which 
intervene  between  the  upper  valley  of  the  Sir-Deria  and 
the  valley  of  Samarcand,  and  the  hills  which  extend  from 
their  western  termination  to  the  Amu,  form  the  extreme 
southern  boundary  of  the  Kirghiz  Steppe,  between  42°  and 
43''  N.  lat.  The  watercourses  of  the  tract  west  of  lake 
Aral  show  that  there  is  a  general  slope  from  the  high  lands 
m  which  the  Kongur  and  Sari-su  have  their  sources  on  the 
north,  and  from  the  mountain-ranges  south  of  lake  Issi-kol 
on  the  south,  towards  the  centre  of  the  plain  which  lies 
between  them ;  and  that  the  central  depression  of  this 
plain  has  a  general  slope  from  the  level  of  lake  Balkash  to 
the  Aral.  Humboldt  estimates  the  elevation  of  lake  Bal- 
kash as  not  more  than  800  feet  above  the  ocean,  but  as  this 
estimate  was  made  at  the  time  when  very  exaggerated 
notions  were  entertained  of  the  depression  of  the  Caspian, 
perhaps  1000  feet  will  be  nearer  the  truth.  The  Aral,  it 
nas  been  seen,  is  probably  about  33  feet  above  the  level  of 
the  Black  Sea. 

Very  little  is  known  of  that  extensive  range  of  country 
which  lies  east  of  the  great  elevation  of  Pamir,  and  has 
been  called  by  recent  geographers  Chinese  Turkistan. 
The  Thian-shan  extends  aJong  its  northern  side,  from  the 

i*  unction  of  the  range  with  Pamir  to  its  junction  with  the 
ligh  desert  plain  of  the  Gobi — ^from  the  meridian  of  71** 
or  72°  E.  long,  to  that  of  89°,  and  the  high  land  of  Tibet 
along  its  southern  side.  Lop-Ngr  appears  to  form  its 
eastern  boundary.  The  accounts  of  travellers  seem  to  es- 
tablish that  both  Kashgar  and  Yarkand  stand  on  a  plain 
much  depressed  below  the  level  of  the  highlands  to  the 
north,  south,  and  west  of  them.  Kashgar,  according  to 
Hallerstein,  is  in  39°  25'  N.  lat.  and  73°  56^  E.  long. ; 
Yarkand  in  38°  19^  N.  lat.  and  76°  18'  E.  long.  A  river 
flows  past  Kashgar,  formed  by  two  streams,  one  of  which 
comes  from  the  pass  of  Karakorum  on  the  road  to  Ladak ; 
the  other  from  a  range  of  hills  at  the  east  end  of  Sir-i-kol. 
A  river  flows  past  Yarkand,  formed  by  the  junction  of  two 
streams,  one  of  which  comes  from  the  Terek  pass,  on  the 
road  to  Kokand  ;  the  other  from  a  lake  on  the  high  plain 
of  Pamir,  situated  between  the  Terek  pass  and  Sir-i-kol. 
IJshi  is  situated  among  the  hills  at  the  base  of  the  Thian- 
shan,  in  41°  3'  N.  lat.  and  78°  E.  long. ;  Khotan,  at  the 
base  of  the  high  land  of  Tibet,  about  37°  N.  lat.  and  80° 
E.  long.  The  rivers  of  Yarkand  and  Kashgar  unite  about 
40°  N.  lat.  and  80°  E.  long.,  and  receive  near  their  junc- 
tion rivers  from  Ushi  and  Khotan.  The  united  stream 
flows  eastward  to  the  Lop-Nor  (41°  N.  lat.,  89°  E.  long.), 
receiving  on  the  way  aifluents  on  its  north  bank  from 
Kutch^  (41°  37'  N.  lat.,  82°  SO'  E  long.),  and  from  Kha- 
rashar  (42°  10'  N.  lat.,  87°  10'  E.  lon^.)-  Almost  all  that 
is  known  of  the  structure  of  this  region  is  inference  from 
the  direction  of  its  watercourses.  The  river  formed  by 
the  union  of  the  rivers  of  Khotan,  Yarkand,  Kashgar,  and 
Ushi,  flows  close  to  the  hills  at  the  base  of  Thian-shan.  East 
of  Khotan  the  country  is  represented  as  a  sand-waste,  and 
the  same  account  is  given  of  the  country  east  of  Lop-Nor. 
It  would  appear  from  these  statements  that  the  river  flows 
in  a  coniparatively  deep  valley  between  the  mountain- 
range  of  Thian-shan  and  an  extension  to  the  south-west  of 
the  high  desert  plain  of  the  Gobi.  The  accounts  of  the 
Jesuits  appear  to  imply  that  the  country  between  Lop- 
Nor  and  tne  upper  Hoang-ho  attains  to  a  considerable  ele- 
vation. 

A  region  of  the  earth's  surface  which  extends  from 
52°  to  89°  K  long.,  and  from  near  36°  to  55°  N.  lat.,  and 
which  varies  from  an  elevation  of  more  than  18,000 
feet  above  the  level  of  the  sea  to  about  82  feet  be- 
low it,  must  necessarily  present  a  great  variety  of  climate 
and  geological  structure,  and,  in  consequence  of  that  va- 
riety, an  equal  diversity  of  vegetable  and  animal  life.  So 
small  a  portion  of  this  region  has  however  been  hitherto 
accessible  to  scientific  research,  and  the  investigations  of 
the  few  scientific  travellers  who  have  visited  it  have  been 
distracted  by  so  many  impediments,  that  our  information 
on  these  points  is  meagre  in  the  extreme. 

The  passes  of  the  great  mountain-iange  south  of  Tur- 
kijstan  appear  to  have  generally  a  slaty  structure*    On  the 


upper  Kokcha,  Wood  found  unstiatified  black  and  white 
limestone,  in  which  is  a  deposit  of  lapis-lazuli.  Lower 
down  the  stream  the  rock  was  highly  ferruginous,  and  in 
some  places  consisting  solely  of  an  iron-ore ;  and  still  far- 
ther down  thick  masses  of  conglomerate  rested  on  thin 
horizontal  strata  of  sandstone.  Oh  the  Amu,  rather  to  the 
west  of  north  from  where  these  rocks  were  observed,  are 
the  ruby-mines ;  the  description  of  the  natives  led  Wood 
to  infer  that  the  rubies  occur  either  in  a  limestone  rock 
or  in  a  red  sandstone  with  a  magnesian  cement.  Eastwaid 
of  these  points  we  only  know  from  the  report  of  Mir  Izzet 
UUah  that  there  are  deposits  of  oriental  jade  north  of  the 
Karakorum  pass.  The  rocks  on  the  Khulm  river,  and  gene- 
rally behind  Balkh,  are  sandstone  and  limestone.  The  hills 
which  Burnes  saw  at  a  distance  from  Kurshi  resembled  in 
outline  a  trap  formation,  from  which  it  must  not  be  inferred 
that  they  are  trap.  At  the  western  termination  of  the 
mountain-range  north  of  Bokhara,  the  prevailing  rocks 
are  hornblende,  siliceous  schist,  and  greenstone.  A  bad 
kind  of  turauoises  is  found  in  this  range  to  the  west. 
Mir  Izzet  Ullah,  on  his  route  from  Kashgar  to  Kokand, 
found  that  coal  was  sufliciently  abundant  to  be  used  by 
the  natives  as  fuel.  Hie  hills  which  separate  the  oasis 
of  Bokhara  on  the  north  from  the  sandy  tract  south  of  the 
Sir-deria  are  greenstone.  In  the  high  land  described 
above  as  south  of  the  Irtish  and  parallel  to  its  course, 
greenstone  appears  to  be  the  prevailing  rock  ;  but  isolated 
hills  of  granite,  generally  red,  are  frequent.  Immense 
quantities  of  gypsum  occur  east  of  the  Turgai.  Rich  deposits 
of  copper,  lead,  and  precious  stones  called  by  some  copper- 
emeralds,  occur  at  the  west  termination  of  this  high  Jan4 
The  prevailing  rock  at  Mount  Airuk  is  ^eenstone ;  occa- 
sionally a  kind  of  brown  puddingstone  impregnated  with 
iron  appears.  Towards  the  upper  Ural,  red  sandstone, 
lying  on  the  Uek,  and  in  some  other  places,  under  beds  of 
marl,  predominates.  The  prevaiHn^  stone  from  Mount 
Airuk  to  the  north  bank  of  the  Sir-dena  and  to  the  termina- 
tion of  the  Ust-tirt  is  a  calcareous  tuff.  The  immense  plain 
between  the  Pamir  and  the  Elborz,  that  to  the  east  of  lake 
Aral  between  the  termination  of  Pamir  and  the  high  land 
south  of  the  Irtish,  that  which  lies  south  of  the  Russian 
frontier  from  the  source  of  the  Ural  to  the  Irtish,  and  com- 
municates with  the  plain  east  of  the  Aral  by  the  depression 
between  the  Ural  and  the  high  land  south  of  the  Irtish, 
have  all  a  surface  alternating  from  clay  to  sand.  The 
Kirghiz  steppes  abound  with  scut  lakes,  and  the  greater  part 
of  them  is  covered  with  deposits  of  muriate  or  sulphate  of 
soda.  A  lar&fe  subterranean  deposit  of  salt  occurs  in  the 
valley  of  the  11  ek.  There  are  numerous  salt  lakes  on  the  west 
bank  of  the  lower  Ural,  of  which  the  Indersko  lake,  nearly 
opposite  to  Kalmukova,  is  the  most  celebrated. 

The  thermometer  (Fahr.)  ranged  at  Jerm  on  the  upper 
Kokcha,  in  the  month  of  January,  1838,  from  48°  to  10°. 
The  line  of  perpetual  snow  in  the  neighbourhood  of  Sir-i- 
kol  appears  to  be  above  17>000  feet.  In  Wakhan  on  the 
Amu  (8000  to  10,000  feet  above  the  sea)  the  seed-time  is 
in  April,  the  harvest  in  July.  During  winter  and  spring 
a  strong  wind  blows  steadily  down  the  valley  from  the 
north-east,  which  is  unfavourable  to  vegetation.  On  the 
6th  of  April,  1838,  not  a  leaf  of  the  mulberry-trees  was 
open  at  Khulm ;  the  plum-trees  had  blossomed  at  Kunduz 
a  month  earlier.  The  harvest  at  Balkh  is  fifty  days  later 
Uian  at  Peshawur,  and  it  is  a  fortnight  later  at  Bokhara 
than  at  Balkh.  Between  Balkh  and  Bokhara,  Burnes  ob- 
served (17th  to  27th  June,  1831)  that  the  thermometer  rose 
to  103°  in  the  day  and  fell  to  60°  at  night.  Meyendorf 
mentions  that  the  fruit-trees  begin  to  blossom  at  Bokhaia 
about  the  middle  of  February ;  that  there  are  heavy  rains 
in  March ;  that  the  summer  heat  is  overwhelming ;  that 
there  are  two  or  three  weeks  of  heavy  rains  in  October ; 
that  in  January  the  ice  is  sometimes  three  or  four  inches 
in  thickness,  and  the  snow  sometimes  lies  fifteen  days. 
The  prevailing  wind  during  the  whole  time  he  remained  in 
the  valley  of  the  Oxus  was  from  the  north.  Between  As- 
trabad  and  a  point  in  the  desert  200  miles  to  the  north, 
Conolly  found  the  thermometer  range  (April  26  to  May  19) 
from  76°  to  80°  in  the  shade  at  noon.  He  was  informed 
that  the  communication  between  Khiva  and  tlie  Caspian 
was  interrupted  in  summer  by  the  great  heats.  Snow  lies 
on  the  Ust-Urt  in  the  winter ;  the  Aral  is  frozen  so  that  the 
Kirghiz  can  pass  on  the  ice  from  the  mouths  of  the  Sir- 
deria  to  the  mouths  of  the  Amu.  The  Amu  too  is  some- 
times frozen  as  high  up  as  Charjui  (west  of  Bokhara),  so 
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that  caravans  can  cross  on  the  ice.  Along  the  Russian 
firontier  the  weather  is  more  inclement  than  the  latitude 
and  elevation  of  the  country  would  lead  one  to  expect. 
The  most  violent  storms  come  from  the  north-west. 

Between  Kunduz  and  Sir-i-kol,  at  an  elevation  of  from 
8000  to  10,000  feet  above  the  sea,  a  kind  of  dwarf  fir 
occurs  in  the  valleys.  The  same  dwarf  fir  appears  to  have 
been  seen  by  Mir  Izzet  Ullah,  between  Kashear  and 
Kokand.  Prom  10,000  to  12,000  feet  the  red  willow  and 
white  poplar  are  met  with.  Fruit-bearing  trees  of  the 
plum  genus  are  found  at  Lander  Kish,  10,800  feet  above 
the  sea.  Above  12,000  feet  the  red  willow  alone  occurs, 
but  that  haidy  plant  flourishes  as  high  up  as  Sir-i-kol. 
Groves  of  tolerably-sized  firs  occur  in  the  ravines  of  the 
Khulm  river,  soutn  of  Kunduz ;  but  there  are  no  timber- 
trees  on  the  Hindu  Kush.  The  asafoetida  plant  and  the  furze 
of  Tartary  are  the  characteristic  plants  of  the  mountains 
south  of  BaJkh.  The  grass  on  the  pastures  around  the 
Sir-i-kol,  and  on  the  high  lands  west  of  that  lake  and 
south  of  the  Amu,  is  in  general  very  luxuriant.  A  little 
wheat  is  raised  in  Wakhan.  Large  quantities  of  wheat  and 
other  grains  are  reared  round  Hazret  Imam  and  Kunduz ; 
and  apricots,  plums,  and  other  fruits  in  great  abundance 
and  of  excellent  quality  at  Kunduz,  Kulm,  and  Balkh. 
The  almond  and  pistachio  nut  are  natives  of  the  secondary 
ranges  on  the  north  Aice  of  the  Hindu  Kush.  The  great 
plain  on  both  sides  of  the  Amu  is  in  most  places  a  barren 
waste,  or  thinly  covered  with  stragffling  furze.  Wherever 
there  is  water,  however,  its  clay  soil  is  easily  rendered  fer- 
tile by  irrigation.  In  the  oases  of  Khulm,  Balkh,  Serrukhs, 
fif erve,  Kurshi,  Bokhara,  and  Khiva,  and  on  the  banks  of 
the  Gurgan,  most  kinds  of  fmit,  vegetables,  and  grain  are 
brought  to  perfection.  The  traces  of  antient  culture  in 
the  delta  of  the  Sir,  and  on  the  banks  of  the  Turgai,  Nura, 
and  Ishim,  show  that  they  too  must  have  been  fertile  when 
inhabited  by  a  settled  and  industrious  race.  The  mouths 
of  the  rivers  which  fall  into  the  Caspian  and  Aral,  and  the 
borders  of  the  salt  lakes  in  the  Kirghiz  steppe,  which 
receive  considerable  rivers,  are  choked  up  with  ^gantic 
reeds  and  other  aquatic  plants.  The  characteristic  plant 
of  these  steppes  is  tne  sacnsaul.  It  is  found  north  of  the 
Mongojar  range,  but  stunted  and  in  small  quantities.  It 
abounds  on  the  Ust-urt  and  in  the  delta  of  the  Sir-devia. 
In  the  sands  it  is  a  shrub,  in  clayey  soils  it  assumes  the 
appearance  of  a  tree.  It  is  a  dry  desert  plant,  but  in- 
valuable to  the  wanderers  of  the  steppe  on  account  of 
the  slowness  with  which  it  consumes,  and  the  length  of 
time  which  it  remains  burning.  On  the  upper  Ishim  there 
is  a  considerable  extent  of  forest  land. 

The  most  important  animal  on  the  highlands  of  Pamir 
is  the  )rak,  or  kash-gow,  a  diminutive  species  of  the  ox.  It  is 
to  the  inhabitants  of  Tibet  and  Pamir  what  the  rein-deer  is 
to  the  Laplander.  The  gigantic  argali,  or  mountain-sheep, 
and  the  markhor,  a  large  species  of  goat,  are  also  abun- 
dant in  the  high  regions.  The  only  other  quadrupeds  met 
by  Lieutenant  Wood  at  the  sources  of  the  Amu  were 
wolves,  foxes,  and  hares.  He  saw  only  one  bird  there,  *  a 
fine  black  eagle,  which  came  sailing  over  the  mountain, 
flapping  his  wings  as  if  they  were  too  heavy  for  his  body.' 
Eagles  are  numerous  among  the  inferior  ranges ;  large 
flocks  of  the  hooded  crow  frequent  the  hills  in  summer, 
and  come  down  to  the  plains  about  Kunduz  in  winter.  The 
h'juse-sparrows  are  numerous  in  Kunduz  and  Talikhan. 
I^rge  flocks  of  partridges  are  found  on  the  plains  of  the 
Amu  and  among  the  mountains  at  least  as  high  as  Jerm. 
Deer  frequent  the  jungle  on  the  river  about  Hazrat  Imam, 
and  antelopes  roam  in  large  flocks  over  the  plain  of  the 
Amu.  The  pheasant  appears  to  be  indigenous  in  these 
regions.  In  the  northern  parts  of  the  Kirghiz  steppe,  the 
saiga,  a  kind  of  antelope,  is  the  most  remarkable  animal ; 
a  species  of  small  eagle,  called  berkut,  which  is  trained  for 
the  chase  and  much  esteemed,  frequents  the  north-west 
region.  The  steppe  would  seem  to  be  the  native  country 
of  the  muridcB,  which  are  found  there  in  almost  every  pos- 
sible vaiiety.  The  wild-bear  inhabits  the  reedy  margins 
of  the  lakes  and  rivers ;  and  a  tiger,  supposed  to  be  the 
same  as  that  of  Bengal,  frequents  the  delta  of  the  Sii^ 
deria.  The  amphibia  of  the  steppes  are  characterised  by 
dry,  warty,  and  sometimes  almost  thorny  skins,  by  large 
heads  and  bellies.  The  Upper  Turgai  swarms  with  snakes, 
many  of  them  of  a  white  colour.  There  is  an  astonish- 
ing quantity  of  water-snakes  in  the  lower  delta  of  the 
Ural.    The  naturalist  to  MeyendorTa  expedition  foand  a 


small  species  of  boa  on  the  road  between  Orenbui^  and 
Bokhara. 

In  Turkistan,  the  predominant  race,  as  its  name  implies,  is 
the  Turk.  The  Kirghiz,  property  so  called,  inhabit  the  hij^ 
table-land  of  Pamir  and  its  bordering  mountains  and  val- 
leys. They  are  nomades,  and  have  a  bad  reputation  even 
in  that  reeion  for  their  thieving  propensities.  They  are  a 
people  of  low  stature,  with  Mongolian  countenances, 
though  speaking  a  Turkish  dialect  which  differs  little 
from  that  of  the  Uzbeks  of  Kunduz.  The  tribes  called 
Kirghiz  by  the  Russians,  who  roam  the  steppes  from  the 
norui  declivity  of  Pamir  and  southern  shore  of  the  Aral  to 
the  Russian  frontier,  and  from  the  Caspian  to  the  Chinese 
frontier,  are  divided  into  the  three  great  hordes.  That 
which  ranges  the  country  on  the  south-east  acknowledges 
the  designuttion  Kirghiz,  and  appears  to  resemble  in  most 
respects  the  highlanders  of  Pamir.  The  horde  on  the 
Siberian  frontier  and  that  which  roams  from  the  Ural  range 
to  the  Ust-urt  affect  the  name  of  Kassak  ((jofisack).  The 
men  of  Uie  Middle  Horde  have  less  of  the  Mongolian  features 
than  the  Kirahiz,  and  those  of  the  Little  Hord^i  as  it  is  called, 
still  less.  The  Turkoman  tribes  range  the  deserts  around 
the  Amu  and  Caspian,  from  the  Ust-urt  to  the  frontiers  of 
Persia  and  Balkh :  these  tribes  appear,  from  their  linea- 
ments as  well  as  from  their  language,  to  be  more  free  from 
any  mixture  of  Mongol  blood  than  those  previously  men- 
tioned. The  Turkish  clans  possessed  of  political  power  in 
Khiva,  Bokhara,  Kunduz,  and  Kokand  are  called  U  zbeks : 
in  their  lineamefits  they  bear  a  considerable  resemblance 
to  the  Kirghiz,  differing  from  them  mainly  in  those  pecu- 
liarities mich  distinguish  a  people  long  civilised  from 
one  which  has  scarcely  emerged  from  savage  life.  A 
number  of  tribes  of  alien  hneage  and  language  live  inter- 
mingled with  the  Turkish  clans.  The  Afghans,  Jews,  Hindus 
and  other  colonists,  present  no  uncommon  feature  in  Asiatic 
society.  But  the  Persian  Tajiks,  or  agricultural  settlers,  and 
the  Sartis,  or  mercantile  classes  of  the  same  race,  who 
preponderate  in  Bokhara  and  some  other  towns,  are  re- 
markable as  vestiges  of  an  earlier  population  which  pos- 
sessed the  country  previous  to  the  arrival  of  the  Turks.  In 
the  cities  west  of  Pamir  these  Persian  tribes  are  said  so  to 
preponderate  in  number,  that  their  Turkish  masters  hsTe 
come  to  use  their  language.  In  the  cities  east  of  Pamir, 
on  the  other  hand,  the  Turkish  population  would  appear 
to  preponderate.  The  race  which,  under  the  name  of 
Siah-push-Kaffirs,  has  engaged  so  much  of  the  attention  of 
travellers  in  Afghanistan,  appear  to  occupy  several  of  the 
valleys  north  and  south  of  the  Upper  Anou.  Their  lan- 
guage, from  the  scanty  vocabularies  that  have  been  col- 
lected, affords  no  corroboration  to  their  claims  of  a  Grecian 
origin ;  and  their  blue  eyes  and  their  local  position  point 
to  the  inference  that  they  may  be  relics  of  the  race  iklled 
Usiun  (and  sometimes  *  the  white  race')  by  the  early  Chinese 
historians.  The  predominant  religion  amonff  all  these 
tribes  is  the  Mohammedan ;  but  some  of  the  hill  Kirghix 
are  said  still  to  adhere  to  Shamanism ;  and  Lieutenant 
Wood,  on  his  journey  to  the  Sir-i-kol,  observed  many 
curious  traces  of  lingering  impressions  from  the  creed  of 
the  Guebres. 

The  political  divisions  of  Turkistan  are : — 1,  the  steppes 
of  the  Kassaks  and  Kirghiz ;  2,  the  plain  of  the  Turcomans, 
between  the  Amu  and  the  Caspian ;  3,  the  territory  subject 
to  the  khan  of  Khiva ;  4,  the  territory  subject  to  the  mi: 
of  Bokhara ;  5,  the  territory  subject  to  the  khan  of  Ko- 
khand ;  6,  the  territory  subject  to  the  mir  of  Kunduz  ;  and 
7,  the  territory  west  of  Pamir,  incorporated  into  the  Chinesf 
empire. 

1.  Levchin  estimates  the  population  of  the  Kirghiz  and 
Kassaks  at  400,000  tents  or  families :  of  these  75,000  be- 
long to  the  Great  Horde :  they  encamp  on  tiie  rivers  Sara* 
su  and  Tshui,  on  the  middle  course  of  the  Sir-deria,  and 
around  the  lakes  on  the  west  side  of  the  Chinese  province  o: 
Songaria.  The  Middle  Horde  numbers  165,000  tents :  it* 
families  encamp  on  the  streams  and  lakes  n<Mrth  of  the 
sources  of  the  Turgai  and  Sara-su.  The  tents  of  the  Littk 
Horde  amount  to  160,000,  which  are  scattered  over  the 
delta  of  the  Sir-deria  and  the  countiy  west  of  the  IVirnl 
between  the  Russian  frontier  and  the  southern  termination 
of  the  Ust-urt.  The  auls,  or  groups  of  tents,  among  all  these 
hordes,  are  held  together  merely  by  the  ties  of  a  closer 
relation.ship.  Two  classes  are  recognised  by  the  Kir^hii 
and  Kassaks,  the  white  and  the  black  Kost  (or  race) :  the 
former  camprehenda  the  nobles,  the  latter  the  lower  orders. 
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The  nobles  exerciBe  &  slight  decree  of  personal  influence  in 
their  respective  auls ;  and  this,  and  occasional  unions  of 
several  auls,  during  a  longer  or  shorter  period,  for  the 
attainment  of  a  common  object,  are  the  only  traces  of  po- 
litical organization  among  the  hordes,  except  along  the 
Chinese  and  Russian  frontiers,  where  an  uncertain  deference 
is  paid  to  the  injunctions  of  these  governments.  2.  The 
Turcomans  are  in  pretty  much  the  same  state  of  political 
organization  as  the  Kassaks.  Their  numbers  have  been 
variously  estimated,  some  carrying  them  as  high  as  366,000 
families  or  tents ;  but  this  estimate  includes  a  number  of 
tribes  subjected  by  the  khans  of  Khiva.  3.  The  sway  of 
the  khan  of  Khiva  extends  as  far  south  as  a  station  on  the 
Murgab,  twelve  miles  above  Merve ;  and  the  Turcomans 
of  Sherrukhs,  on  the  road  to  Meshed,  are  in  some  measure 
dependent  on  him.  On  the  west  his  authority  appears  to 
be  acknowledged  as  far  as  the  Caspian.  To  the  north  and 
east  his  direct  power  does  not  appear  to  pass  the  delta  of 
the  Amu  ;  but  his  roving  predatory  bands  are  met  with  at 
no  great  distance  from  the  Russian  station  at  Mangishlak, 
in  the  country  of  the  Little  Horde,  and  on  the  road  east  of 
the  Amu  which  leads  from  Bokhara  to  the  Russian  frontier. 
The  Uzbeks  are  the  dominant  tribe  at  Khiva :  Mohammed 
Rahim,  their  present  ruler,  appears  to  hold  the  sceptre 
less  in  virtue  of  hereditary  respect  for  his  family  than  of 
his  personal  energy.  He  encourages  agriculture  within  his 
possessions  and  trade  to  them :  the  predatory  excursions 
which  he  encourages  are  either  directed  against  those  who 
have  no  commercial  relations  with  his  country,  or,  as  was 
the  case  in  his  last  quarrel  with  Russia,  to  prevent  mer- 
chants seeking  a  new  route  which  would  lead  them  past 
Khiva.  The  population  of  Khiva  proper  is  estimated  at 
300,000  inhabitants,  but  the  tribes  reduced  to  a  more  or 
less  perfect  degree  of  submission  must  be  much  more 
numerous.  4.  The  territories  of  the  mir  of  Bokhara  reach 
on  the  north  to  the  hilly  range  which  extends  from  the 
mountains  south  of  Kokand  to  the  Amu ;  on  the  east  they 
appear  to  terminate  between  Samarcand  and  Unitappa, 
the  frontier  station  of  Kokand ;  to  the  south  and  west  they 
include  the  oases  of  Kurshi,  Balkh,  and  the  town  of  Chaijui, 
on  the  west  bank  of  the  Amu.  The  government  of  Bok- 
hara is  at  present  the  oldest  recognised  sovereignty  in 
Turkistan,  and  the  only  one  which  owes  its  authority  to  an 
hereditary  sentiment  of  respect,  independent  of  the  per- 
sonal character  of  the  ruler.  In  Khiva,  Kokand,  and  Kun- 
duz  it  is  the  khan  or  mir  who  governs :  in  Bokhara  it  is 
the  law.  The  organization  of  the  central  government 
differs  in  no  material  particular  from  that  which  exists  in 
other  countries  of  Islam.  Meyendorf  estimated  the  popu- 
lation of  Bokhara  at  the  time  of  his  visit  as  2,478,000 : 
since  that  period  several  districts  have  been  wrested  from 
it  by  the  khans  of  Khiva  and  Kokand,  in  compensation  for 
which  it  has.  conquered  Balkh.  The  present  population 
may  be  about  two  millions.  The  government  of  Bokhara 
has  a  standing  army  of  about  25,000  men,  most  of  whom 
are  dispersed  in  garrisons  along  the  frontier.  5.  Kokand 
in  its  present  extent  is  a  new  state,  composed  in  a  great 
measure  of  successive  conquests  bv  its  present  ruler.  Ko- 
kand extends  on  the  north  to  within  46  miles  of  the  south 
bank  of  the  Tshui :  its  most  western  station  is  Urutuppah, 
formerly  a  frontier  town  of  Bokhara :  on  the  east  it  is 
bounded  by  the  Chinese  frontier ;  and  on  the  south  all  the 
wandering  Kirghiz  of  the  Pamir  profess  to  be  subjects  of 
the  khan  of  Kokand.  The  ffovernment  of  this  state  much 
resembles  in  its  character  tnat  of. Khiva:  it  is  however 
less  favourably  situated  for  participating  in  the  ^nsof  the 
Turcoman  and  Kirghiz  slave-trade  and  for  levying  black- 
mail on  caravans,  and  therefore  less  heard  of.  6.  Chinese 
Turkistan  has,  since  the  suppression  of  the  revolt  of  the 
Khojas  in  1760,  been  completely  organized  as  a  Chinese 

frovince,  under  the  designation  of  the  Country  of  the  New 
i-ontier.  Chinese  garrisons  are  placed  in  all  the  towns 
along  the  base  of  the  Thian-shan,  in  Kashgar,  and  Yar- 
kand,  and  lines  of  pickets  keep  up  the  communication 
between  these  principal  stations.  Double  rows  of  custom- 
houses are  placed  along  the  frontier  of  the  province  to 
examine  strangers  and  act  as  a  check  upon  each  other. 
The  administration  of  justice  and  the  exercise  of  the  local 
police  is  left  to  the  Uzbek  authorities :  the  general  military 
and  civil  authority  is  vested  in  Chinese  or  Mantchu  officers. 
The  public  revenue  is  em{)loyed  to  defray  the  expenses  of 
the  provincial  administration,  and  any  surplus  is  sent  to 
Hi.    7*  The  mir  of  Kundu2  exercises  an  authority  much 


of  the  same  kind  as  that  exercised  by  the  klians  of  Khiva 
and  Kokand.  His  dominions  extend  on  the  west  to  a 
station  nearly  midway  between  Khulm  and  Balkh;  on 
the  south  to  Sykan,  north  of  Bamian,  and  farther  west  to 
the  crest  of  Hindu-kush ;  on  the  east  to  the  Chinese  frontier. 
North  of  the  Amu  he  exercises  a  precarious  authority  over 
all  the  settlers  who  are  so  unfortunate  as  to  live  within 
reach  of  his  chupaos,  or  predatory  incursions.  The  forces 
of  Murad  Beg,  the  chief  of  Kunduz,  consist  chiefly  of 
cavalry :  he  can  bring  together  on  a  surprismgly  short 
warning  15,000  horsemen  inm*ed  to  predatory  warfare. 
He  has  razed  every  hill-fort  in  his  country :  the  fastnesses 
on  the  plain  are  held,  with  one  exception,  by  members  of 
his  own  ftimilv.  Within  his  own  territories  he  is  strict  and 
impartial  in  the  exercise  of  justice,  and  subjugated  tribes 
are  on  the  whole  leniently  dealt  with.  Besides  these  states, 
there  are  at  least  four  towns,  with  their  adjoining  territory, 
in  Turkistan,  which  may  be  considered  independent  of  any 
external  government— Maimanu,  Andkho,  Shibbergan, 
and  Sir-i-pul.  They  are  all  situated  in  oases  formed  by 
streams  from  the  Hazareh  Mountains,  south  of  the  plain  of 
the  Oxus..  The  chief  of  Maimanu  can  raise  6000  horse 
among  his  Turkoman  adherents ;  the  chief  of  Sir-i-pul  can 
raise  1000  Uzbeks ;  the  chiefs  of  Andkho  and  Shibbergan 
500  each.  The  chief  of  Andkho  is  an  Afshar  Turk ;  the 
rest  are  Uzbeks. 

Turkistan  is  formed  by  nature  to  be  the  scene  of  a  transit 
commerce  between  the  countries  which  surround  it  on  all 
sides,  rather  than  of  a  trade  in  its  own  productions. 
Balkh,  Bokhara,  and  Kokand  produce  silk  and  cotton  ;  Uie 
Pamir  and  Hindu-kush  supply  furs,  all  the  oases  large 
quantities  of  fruit  and  grain ;  metals  are  raised  and  smelted 
in  various  localities ;  the  steppes  supply  beasts  of  burden 
and  for  food ;  and  at  Kokand  and  Boloiara  silk  and  cotton 
stuffs  are  manufactured.  The  industry  and  productiveness 
of  Chinese  Turkistan  appear  to  be  not  less  than  those  of  the 
western  region,  though  the  information  respecting  them  is 
more  vague.  Still  the  prosperity  of  the  habitaole  parts  of 
Turkistan  has  from  the  beginning  been  mainly  dependent 
on  its  transit  trade.  The  traces  of  former  cultivation  which 
abound  in  so  many  places,  are  proofs  of  the  extent  to 
which  this  transit  trade  was  once  carried.  The  present 
lawless  and  unsettled  state  of  the  greater  part  of  Turkistan 
is  the  consequence  of  the  decline  of  this  trade,  not  its 
cause.  These  now  deserted  sites  continued  to  flourish  in 
the  times  of  Taraerlan  and  Tshinghis-khan  (GengisKhan) ; 
they  have  become  waste  and  desolate  since  the  discovery 
of  the  route  by  sea  from  Europe  toT^ndiaand  China.  There 
is  however  still  a  considerable  trade  carried  on  in  these 
regions,  which  is  increasing  with  the  extension  and  con- 
solidation of  the  great  empires  of  Russia  and  British  India. 
Bokhara,  the  seat  of  the  oldest  and  best  consolidated 
government  in  Turkistan,  is  the  principal  centre  of  this 
commerce.  This  is  in  part  owing  to  its  position,  in  part 
to  the  favourable  treatment  of  merchants :  the  duties  ex- 
acted upon  goods  entering  Bokhara  only  amount  to  forty 
per  cent. ;  in  Kabul  they  are  flfty,  and  in  aU  surrounding 
states  higher.  Hence  the  shawls  of  Kashmir  sent  to  Persia 
and  Turkey  pass  to  Meshed  by  the*  route  of  Bokhara,  to 
avoid  the  extravagant  duties  levifed  on  them  in  the  more 
direct  way  by  Kandahar  and  Herat.  The  Lohani  traders 
pass  annually  from  Bokhara  to  the  Indus  by  the  way  of 
Kabul  in  the  month  of  November,  and  return  by  the  same 
route  in  the  month  of  May.  The  bankefi-s  of  Shikarpor,  the 
great  money-afi^ents  of  Central  and  Western  Asia,  have 
branches  at  Bokhara  and  at  Astrakhan.  Many  natives  o' 
Bokhara  have  become  naturalized  subjects  of  Russia,  in 
order  to  transact  the  business  of  their  townsmen  in  that 
country  With  more  advantage.  According  to  Meyendorf, 
nine-tenths  of  the  sales  and  purchases  effected  by  the 
merchants  of  Bokhara  in  Russia  are  transacted  at  the  fair 
of  Nishnei-Novgorod,  the  rest  at  the  trading  towns  along 
the  frontier.  The  caravans  from  Bokhara  to  Russia  pro- 
ceed by  way  of  Khiva  to  the  Lower  Ural.  An  attempt  to 
introduce  the  practice  of  travelling  direct  by  the  east  of 
Lake  Aral  to  Orenburg  occasioned  such  hostile  demon- 
strations from  the  khan  of  Khiva  as  led  to  the  abandon- 
ment of  the  scheme.  The  trade  between  Bokhara  and 
Russia  is  more  extensive  and  valuable  than  that  from  the 
south  of  Hindu-Kush.  Next  in  importance  to  the  trade 
with  Russia  is  that  carried  on  with  Kashgar.  A  caravan 
is  annually  dispatched  by  way  of  Kokand  to  that  city,  and 
here  the  interchange  of  commodities  with  the  Chinese 
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i»  effected.    A  branch  of  this  trade  goes  up  the  valley  of 
the  Upper  Oxus  to  Kashgar.    A  portion  of  the  goods  re- 
ceived from  the  Indus,  from  China,  and  from  Russia  is 
forwarded  to  Persia  by  the  way  of  Meshed.    Not  the  least 
important  part    of  tiie  commerce  which  finds    its  way 
through  Khiva  is  that  of  Bokhara,  which,  as  mentioned 
above,  is  compelled  to  take  that  route.    Khiva  has  how- 
ever a  commerce  of  its  own  with  the  Turkomans  of  the 
Caspian,  with  Astrabad,  and  by  way  of  Merve  with  Mes- 
hed.   Kokand  is  an  entrepdt  of  the  trade  between  Bokhara 
and  Kashgar,  but  it  is  also  visited  bv  caravans  from  Petro- 
palovsk,    Semipolatinsk,  and  Ust-kamenogorsk    on    the 
Russian  frontier.    Kunduz  has  little  trade :    it  lies  off 
the  direct  line  of  commerce  from  Bokhara  to  the  Indus, 
and  the  difficulty  of  the  road  across  the  high  land  of  Pamir 
makes  merchants  prefer  the  northern  pass  of  Terek  in  tra- 
velling between  East  and  West  Turkistan.    Kash&^ar  and 
Yarkand,  lying  at  the  intersection  of  the  great  lines  of 
traffic  which  connect  Russia  with  Tibet  and  Kashmir,  and 
China  with  West  Turkistan  and  Tibet,  and  being  moreover 
situated  in  productive  countries,  are  the  centres  of  an 
active  and  lucrative  trade.    Even  the  Kirghiz  and  Kassaks 
of  the  northern  steppes  of  Turkistan  have  a  commerce  not 
altogether  to  be  despised.     Levchin  says,  with  singular 
modesty  for  a  Russian,  *  They  are  in  their  commercial 
dealings  with  Russia  for  tliat  country  what  the  Russians 
themselves  are  for  France  and  England.*    It  is  entirely  a 
barter  trade.    The  Kirghiz  and  Kassaks  exchange  camels, 
oxen,  hoi-ses,  sheep,  goats,  wool,  hides,  horns,  and  furs, 
for  manufactured  goods,  grain,  and  flour.    Their  principal 
dealings  are  with  the   Russians  and  Chinese ;  with  the 
former  at  Uralsk,  Orenburg,  Troitzk,  Omsk,  Semipolatinsk, 
Ust-Kamenogorsk,  and  some  intermediate   frontier  forts, 
from  the  middle  of  June  to  the  beginning  of  November ; 
with  the  latter  at  Hi  and  Tshugutshak  or  Tarbagatai.  They 
also  visit  Khiva,  Bokhara,  Kokand,  and  Tashkend  to  ex- 
change their  raw  material  for  gndn  and  clothing;  and 
passing  caravans  keep  up  a  petty  traffic  with  the  tribes 
they  meet  in  crossing  the  desert,  while  more  adventurous 
traders  make  the  desert  itself  the  scene  of  their  specula^ 
tlons.    The  statements  of  the  amount  and  value  of  the 
goods  exchanged  in  Turkistan  in  the  course  of  a  year  are 
vague  and  conjectural ;  the  centres  of  commercial  activity 
and  the  lines  of  traffic  can  alone  be  indicated.    But  it  is 
evidently  a  busy  and  increasing  trade ;  will  increase  with 
the  prosperitv  and  stability  of  the  institutions  of  Russia, 
China,  Britisn  India,  and  (what  is  less  to  be  hoped  for) 
Persia ;  and  will  be  flie  cause,  not  the  consequence,  of 
introducing  peace  and  the  ascendency  of  law  into  Tur- 
kistan. 

The  history  of  Turkistan  may  be  briefly  told :  it  is  not 
unimpoi'tant  or  uninteresting,  but  materials  are  wanting. 
The  nrst  distant  approach  to  a  steady  light  thrown  upon  it 
is  in  Arrian's  history  of  Alexander's  expedition.  The  con- 
queror crossed  Western  Turkistan  from  the  western  termi- 
nation of  the  Hindu-kush  by  the  sites  of  Balkh,  Kurshi,  and 
Samarcand,  to  the  south-west  curve  of  the  Sir-deria,  and 
appears  to  have  found  the  region  at  least  as  populous  and 
wealthy  as  at  present,  and  occupied  by  a  number  of  petty 
states  virtually  independent.  After  the  death  of  Alexander 
the  Grecian  cfynasty  of  Bactria  appears  to  have  ruled  the 
country  as  far  north  as  the  Aral  till  about  120  years  before 
the  commencement  of  the  Christian  sera.  [Bactria.]  The 
Greek  power  north  of  Hindu-kush  was  then  subverted  by 
invaders  from  the  East,  to  whom  the  convenient  and  un- 
meaning name  of  Scythians  has  been  mven.  Whatever 
they  were,  the  Parthian  kings  appear  to  have  succeeded  in 
overthrowing  their  empire  about  the  time  of  the  birth  of 
our  Saviour.  The  religion  of  the  fire-worshippers,  if  not 
previously  predominant  in  these  countiies,  must  under  the 
auspices  of  the  Parthian  kings  have  struck  deep  roots 
tliroughout  the  whole  re^on  now  called  Turkistan ;  for 
even  at  this  day  traces  of  it  are  everywhere  to  be  met  with. 
The  early  historians  of  the  Chinese  remark  that  upon 
reaching  the  country  around  Lop-Nor  the  Mongol  tribes 
are  succeeded  by  a  race  with  long  or  *  horse-like'  faces. 
There  was,  about  two  centuries  before  our  sera,  the  frontier 
of  the  Turk  tribes  to  the  south-east ;  on  the  north-east  they 
appear  to  have  extended  to  the  Upper  Kerlon.  It  is  im- 
possible to  say  whether  Turkish  tribes  took  any  part  in  the 
overthrow  of  the  Greek  dynasty  in  Bactria,  but  Moham- 
medan tradition  would  lead  to  the  conclusion  that  the  he- 
reditary strife  between  Iran  and  Turan  dates  from  beyond 


the  Hijra.  The  Lop-Nor  continues  till  the  present  day  the 
south-east  frontier  of  the  Turkish  race.  Northward  they 
were  obliged  at  an  early  period  in  the  Chnstian  aera  to 
give  place  to  the  Mongols.  In  569  the  ambassadors  of  the 
younger  Justinian  found  the  most  powerful  of  the  Turkish 
tribes  seated  around  the  Altai,  and  Turkish  hordes  had 
pushed  their  encampments  as  far  west  as  the  Caspian. 
When  the  Caliphs  succeeded  to  the  Persian  throae,  Ihev 
found  the  frontier  of  Iran  extending  beyond  Samarcand, 
and  for  a  time  they  kept  it  there.  The  conquests  of  tlie 
Mongol  chiefs  who  overthrew  the  Caliphate  broke  down 
this  frontier,  and  opened  tlie  way  to  successive  incursions 
of  nomade  hoi-des  from  the  East.  The  first  princes  who 
inherited  the  power  of  fshingis-khan  were  Mongols ;  but 
the  Turkish  tribes  would  appear  to  have  predoaunated  in 
their  armies.  At  least  it  is  only  upon  such  an  assumption 
that  the  fact  can  be  explained  of  all  the  invaders  from  the 
east  who  permanently  settled  in  Western  Siberia  along  the 
banks  of  tne  Volga,  along  the  north  shore  of  the  Black  Sea 
as  far  as  the  Danube,  in  Asia  Minor  and  Armenia,  and 
modem  Turkistan,  being  either  pure  Turks  or  a  mixture  of 
Turks  and  Mongols  speaking  a  Turkish  dialect.  All  the 
Turkish  tribes  who  have  played  a  conspicuous  part  in 
history  embmced  at  an  early  period  the  Mohammedan 
religion ;  their  dialects  have  in  consequence  been  more  or 
less  modified  by  an  admixture  of  Persian  and  Arabic,  and 
their  historical  traditions  are  those  common  to  all  Moslems. 
Of  the  tribes  in  Turkistan,  the  Kassaks,  who  occupy  thu 
north-western  steppes,  are  probably  the  oldest  settlers.  Tl*e 
Little  and  Middle  Hordes  may  be,  for  aught  that  appears  to 
the  contrary,  the  descendants  of  those  who  wandered  in 
the  same  regions  in  the  sixth  century.  The  Great  Horde, 
the  mountain  Kirghiz,  and  the  Turks  of  Chinese  Turkistan, 
received  about  a  hundred  years  ago  a  reinforcement  from 
the  Siberian  Turks,  who  submitted  to  Russia  in  1606,  emi- 
grated from  its  territories  in  the  beginning  of  the  eighteenth 
century,  and  settled  among  their  independent  brethren  to 
the  south.  The  origin  of  the  name  Turkoman  is  difficult  to 
ascertain.  The  Turkomans  are  the  Turkish  tribes  who  in 
the  eleventh  and  twelfth  centuries  crossed  the  Amu  and 
invaded  Persia ;  the  name  is  common  to  those  who  still  in- 
habit Turkistan  with  many  tribes  in  Persia  and  the  Otto- 
man empire.  The  traditions  of  the  Osmanli  dynasty  lend 
probability  to  the  boast  of  the  Turkomans  of  the  Caspian 
desert,  that  the  sultans  of  Constantinople  are  descendants 
of  their  ancestors.  The  Uzbeks  are  a  mixture  of  the  de- 
scendants of  the  Uigur  and  Naiman,  Turkish  tribes  who 
originallv  inhabited  the  country  from  the  north-east  of  liop 
Nor  to  Kashgar,  and  from  Ushi  to  Khotan,  and  who  figure 
in  the  annals  of  China.  They  crossed  the  Sir-deria  in  the 
beginning  of  the  sixteenth  century,  and  spread  terror  and 
desolation  wherever  they  came.  They  are  at  present  ma:^ 
ters  in  Kunduz,  Kokana,  Bokhara,  Khiva,  and  the  oases  to 
the  west  of  Balkh.  In  the  seats  of  an  antient  civilizatioD, 
such  as  Bokhara  and  others,  we  find  the  Turks  of  Turkistan 
raised  to  the  average  level  of  Mohammedan  civilization : 
the  nomade  tribes  appear  to  be  much  in  the  same  state 
that  their  ancestors  were  at  the  time  when  history  first 
takes  notice  of  them. 

(Moorcroft's  TraveU  in  the  Himalayan  Provinces^  Sec.  ; 
Bumes'  Journey  to  Bokhara;  Wood's  Journey  to  M' 
Sources  of  the  Oxus  ;  Conolly's  Journey  to  India ;  Fiusers 
Journey  in  Khorasan ;  Meyendorf,  Voyage  dCOrembours 
d  Bockhara;  Muraviev,  Voyage  a  Khiva ;  Levchin,  De- 
scription des  Hordes  et  des  Steppes  des  Kirj^his-KaznliA : 
Klaproth*s  Asia  Polyglotta ;  Nazarov  and  Mur-Izzet  Ullah, 
in  Klaproth's  Magasin  Asiatique ;  Zimmerman,  Memoir  oh 
the  Countries  about  the  Caspian  and  Ural  Seias  ;  Mailla, 
Histoire  Generate  de  la  Chine;  Humboldt,  Fragment 
Asiatiques;  Ledebour,  Raise  durch  das  Altai  Geoir^--: 
Falk,  Beytrdge  zur  Topographic  des  Russischen  Reich*  : 
Rytschkow's  Tagebuch  seiner  Reise  in  der  Kirga^kaii" 
ackshen  Steppe,  Busching,  vol.  viii.) 

TURKOMANS.     [Turkey  :  Turkistan.] 

TURKS.     [Turkey.! 

TURMERIC  ROO-r,     [Curcuma.] 

TURNBULL'S  BLUE.  Ferricyanide  of  Iron.-^Vio- 
fessor  Graham's  account  of  this  variety  of  Prussian  blue  i< 
nearly  as  follows: — It  is  formed  by  adding  feiricyaniJt 
of  potassium  (red  prussiate  of  potash)  to  a  protosalt  of 
iron.  It  results  from  the  substitution  of  three  equi\a- 
lents  of  iron  for  three  equivalents  of  potassium.  The 
same  blue  ^ecipitate   may  be  obtained  by  adding  to 
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ft  protosalt  of  iron  a  mixture  of  yellow  prusgiate  of  pot- 
ash, chloride  of  soda,  and  hydrochloric  acid.  The  tint  of 
this  blue  is  lighter  and  more  delicate  than  that  of  Prussian 
blue.  It  is  occasionally  used  by  the  calico-printer,  who 
mixes  it  with  perchloride  of  tin,  and  prints  the  mixture, 
^vhich  is  in  a  great  measure  soluble,  upon  Turkey  red 
cloth,  raising  the  blue  colour  afterwards  by  passing  the 
cloth  throuj^h  a  solution  of  chloride  of  lime,  containing  an 
excess  of  lime.  The  chief  object  of  this  operation  is  to 
discharge  the  red  and  produce  white  patterns,  where  tar- 
taric acid  is  printed  upon  the  cloth,  but  it  has  aJso  the 
effect  incidentally  of  precipitating  the  blue  pigment  and 
peroxide  of  tin  together  on  the  cloth,  by  neutralising  the 
chlorine  of  the  perchloride  of  tin.  This  blue  is  behevcd 
to  resist  the  action  of  alkalis  longer  than  ordinary  Prussian 
blue. 

TURNE'BUS,  ADRIAN,  one  of  the  most  celebrated 
French  scholars  of  the  sixteenth  century.  His  French  name 
was  Toumeboeuf,  and  some  writers,  as  Dempster  and 
Mackenzie,  have  maintained  that  this  is  only  a  French 
translation  of  the  English  name  TumbulJ,  and  that  Tume- 
bus  was  the  son  of  a  Scotchman  who  had  settled  in  Nor- 
mandy. The  common  account  however  is  that  he  was  bom 
in  1512,  at  Les  Andelys  in  Normandy,  and  in  his  eleventh 
year  he  was  sent  to  Paris  to  be  educated.  His  uncommon 
talents,  combined  with  his  indefatigable  diligence,  soon 
raised  him  above  all  his  fellow-students,  and  he  is  said  on 
many  occasions  to  have  shown  more  knowledge  than  his 
masters.  After  the  completion  of  his  studies  he  was  for 
some  time  engajged  in  teaching  the  antient  languages  at 
Toulouse,  untu  in  1547  he  was  appointed  professor  of  Greek 
at  Paris,  whither  his  name  and  that  of  A.  Muretus  at- 
tracted students  from  all  parts  of  Europe.  In  1552  he  un- 
dertook in  conjunction  with  William  Morel  the  manage- 
ment of  the  Royal  Printing  Establishment  of  Paris  for 
Greek  books,  but  after  the  lapse  of  three  years  he  resigned 
this  office  for  that  of  Royal  Professor.  Notwithstanding 
the  many  brilliant  offers  that  were  made  to*him  in  severjQ 
foreign  countries,  he  remained  at  Paris  until  his  death,  on 
the  12th  of  June,  1565. 

Seldom  has  a  scholar  in  his  lifetime  enjoyed  such  a  uni- 
versal and  truly  European  reputation  as  Turnebus.  He 
was  a  man  of  a  diffident,  modest,  and  very  amiable  cha- 
racter, and  no  one  who  knew  him  could  help  becoming 
attached  to  him.  Henry  Stephens  is  reported  to  have 
said:  'Turnebus  pleases  everybody  because  he  does  not 
please  himself.'  In  his  learned  controversies  however 
with  Ramus  and  Bodinius,  he  is  sometimes  as  severe  as  he 
was  naturally  gentle.  As  a  scholar  he  was  not  ii^erior  to 
any  of  his  contemporaries :  even  on  the  day  of  his  marriage 
he  could  not  abstain  from  devoting  a  few  hours  to  his  stu- 
dies. His  works  consist  of  philological  dissertations,  some 
of  which  are  polemical,  critical  commentaries  on  various 
antient  authors,  and  translations  of  Greek  writers  into 
Latin.  His  criticisms  are  generally  masterly,  but,  like  most 
great  critics,  he  was  too  fond  of  making  conjectural  emen- 
dations. His  Latin  translations  are  among  the  most  elegant 
and  correct  that  have  been  made.  His  Greek  translation 
of  Cicero*8  essay  *  De  Fato '  is  a  proof  of  -his  thorough 
knowledge  of  the  Greek  language.  Most  of  his  works,  all 
of  which  appeared  separately  and  at  different  times,  were 
collected  and  published  after  his  death  by  his  second  son, 
Stephen  Turnebus,  under  the  title,  *  Adriani  Turnebi 
Opera,'  Strassburg,  1600,  3  vols.  fol.  besides  the  works 
contained  in  this  collection,  he  wrote  several  others,  the 
best  of  which  are  his  *  Adversaria,'  consisting  of  3  vols. 
4to.,  the  third  of  which  was  edited  after  his  death  by  his 
son  Adrian  Turnebus.  The  first  edition  of  the  first  two 
volumes  appeared  at  Paris  in  1564.  It  was  several  times 
reprinted,  out  the  best  edition  is  that  of  1599,  fol. 

(Nic^ron,  MimoireSj  vol.  39;  Teissier,  Eloges  des  Sa- 
vans;  compare  Mackenzie,  Scotch  Writers;  Saxius,  Ono- 
mast.) 

TURNER,  WILLIAM,  a  physician,  naturalist,  and 
divine,  was  bom  at  Morpeth  in  Northumberland,  about  the 
year  1520.  He  studied  at  Cambridge,  and  having  taken  a 
very  decided  part  in  the  great  religious  questions  that  were 
discussed,  he  made  himself  obnoxious  to  the  dominant 
party,  and  was  thrown  into  prison.  After  his  release  from 
prison  he  resided  on  the  Continent  till  the  death  of  Henry 
V III.,  when  he  xeturned  to  his  own  country.  His  studies 
at  Cambridge  had  been  more  particularly  directed  to 
physic  and  divinity,  but  ou  the  Continent  be  became  ac- 
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quainted  with  Conrad  Gesner  at  Zurich  and  Luc  Ghini 
at  Bologna,  and  acquired  a  taste  for  natural  history. 
During  the  reign  of  Edward  VI.  he  was  made  physician 
to  the  protector  Somerset,  and  was  afterwards  made  a  pre- 
bendary of  York,  dean  of  Wells,  and  a  canon  of  Windsor. 
He  was  however  again  obliged  to  fly  to  the  Continent  on 
the  accession  of  Mary,  where  he  remained  till  the  reign  of 
Elizabeth,  when  he  again  returned,  and  was  presented  with 
all  his  original  benefices. 

Turner  is  said  to  have  published  several  works  on  bo- 
tany, but  his  greatest  work  on  this  subject,  and  that  on 
which  his  reputation  as  a  botanist  rests,  is  his  *  Herbal  1,' 
the  first  booK  of  which  was  published  in  black  letter, 
small  folio,  with  wood  cuts,  m  London,  in  1551.  A 
second  book  was  published  at  Cologne  in  1562,  and  the 
whole  work  was  republished  at  the  same  place  in  15G8. 
This  work  Ls  arranged  alphabetically,  and  contains  much 
laborious  research  and  acute  criticism  with  regard  to  the 
plants  then  known.  Although  he  appears  to  have  col- 
lected plants  himself,  he  has  describee!  but  few  new  ones 
in  this  work.  The  medical  properties  of  the  plants  are 
treated  of,  especially  those  which  were  unknown  to  the 
antients.  Subjoined  to  this  book  is  one  on  baths,  in  which 
the  author  speaks  of  the  properties  of  various  medicinal 
springs  in  England,  Germany,  and  Italy.  His  other  writ- 
ings connected  with  medicine  were,  a  work  on  the  wines 
used  in  England,  and  another  on  the  properties  of  treacle. 
In  1544  Dr.  Turner  published  at  Cologne  a  small  octavo 
volume  on  the  birds  made  mention  of  by  Pliny  and  Aris- 
totle, entitled  *  Avium  prtecipuarum,  quamm  apud  Pli- 
nium  et  Aristotelem  mentio  est,  Historia.'  In  Gesner's 
great  work,  the  *  Historia  Aninialium,'  there  is  an  account 
of  the  British  fishes  by  Dr.  Turner.  These  works  aifoi  d 
abundant  evidence  of  his  powers  as  a  sound  critic  and  ac- 
curate observer  in  the  science  of  zoology. 

Dr.  Turner  published  several  works  on  controversial  di- 
vinity ;  also  a  collation  of  the  translation  of  the  Bible  into 
English,  with  the  Hebrew,  Greek,  and  Latin  copies.  He 
also  translated  several  works  on  science  and  divinity  from 
the  Latin  into  English. 

His  fondness  for  plants  led  him  to  their  cultivation,  and 
he  had  botanic  gardens  at  Wells  and  Kew.  He  died  July 
7,  1568,  leaving  a  large  family.  Turner  was  one  of  the 
earliest  pioneers  of  natural  science  in  Great  Britain,  and 
had  it  not  been  for  the  stormy  period  in  which  he  lived, 
and  the  shortness  of  his  life,  he  evidently  possessed  a  ge- 
nius that  could  have  placed  its  possessor  foremost  in  thf 
ranks  of  the  cultivators  of  natural  history. 

TURNER,  SAMUEL,  author  of  *An  Account  of  an 
Embassy  to  Tibet,'  was  a  native  of  Gloucestershire,  and 
bom  about  the  year  1759.  Having  entered  the  service  of 
the  East  India  Comnany,  he  gained  the  confidence  of 
Warren  Hastings,  and  was  sent  by  him  on  a  congratula- 
tory mission  to  the  new  Dalai  Lama  in  1783.  In  1792 
Turner  distinguished  himself  at  the  siege  of  Seringapatam, 
and  was  subsequently  sent  ambassador  to  the  sultan  of  My- 
sore. He  returned  to  England  soon  afterwards  with  a  lari^e 
fortune.  He  was  seized  with  apoplexy  on  the  night  of  the 
21st  of  December,  1801,  in  an  obscure  street  in  London, 
and,  having  no  papers  about  him  to  intimate  his  name  or 
place  of  abode,  was  carried  to  the  workhouse  in  Holborn. 
When  discovered  by  his  friends,  it  was  deemed  unsafe  to 
remove  him,  and  he  died  in  the  workhouse  on  the  2nd  of 
January,  1802,  in  his  43rd  year.  Turner  was  a  Fellow  of 
the  Royal  Society,  and  a  member  of  the  Asiatic  Society  of 
Benpal.  Besides  the  account  of  his  embassy  to  Tibet^  which 
is  still  a  standard  work  (published  in  1800),  he  contributed 
to  the  *  Transactions'  of  the  Asiatic  Society  an  account  of 
his  interview  with  the  Teshoo  Lama,  and  an  account  of 
Poorungeer's  (a  native  priest  in  the  employment  of  the 
Company)  journey  to  Tibet  in  1785,  both  in  vol.  i. ;  and  an 
account  of  the  Yak  of  Tartary,  in  vol.  iv.  The  account  of 
his  interview  with  the  Teshoo  Lama  was  reprinted  as  a 
small  pamphlet  at  Oxford  in  1798.  The  account  of  the 
embassy  was  translated  into  French  by  J.  Cast^ra,  and  into 
German  by  M.  C.  Sprengel. 

TURNER'S  YELLOW.  Cassel  Yellow:  Patent  Yel- 
lotp, — ^This  is  an  oxichloride  of  lead,  which  may  be  pre- 
pared by  different  processes :  when  litharge,  or  the  prot- 
oxide of  lead,  is  acted  upon  by  a  solution  of  common 
sadt,  there  are  formed  soda,  which  remains  dissolved,  and 
a  white  compound,  which  is  hydrated  oxichloride  of  lead ; 
and  thb,  when  heated,  losea  water,  becomes  of  a  yellow 
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colour,  and  is  the  compound  required.  It  is  composed 
nearly  of  one  part  of  cnloride  and  nine  parts  of  oxide  of 
lead:  it  may  also  be  obtained  by  heating  chloride  and 
oxide  of  lead  together  in  the  requisite  proportions,  or  by 
heating  a  mixture  of  one  part  of  hydrochlorate  of  ammo- 
nia witn  ten  parts  of  protoxide  of  lead.  In  fusing  these 
compounds  it  is  requisite  to  be  extremely  careful  to  avoid 
any  admixture  of  carbonaceous  or  combustible  matter,  as 
that  would  reduce  a  portion  of  the  oxide  of  lead  to  its 
metallic  state,  which  would  injure  the  colour  of  the  pro- 
duct. 

TURNERA.      [TURNBRACK.B.] 

TURNERA'CEiE,  the  name  of  a  natural  order  of  plants, 
belonging  to  Lindley's  parietose  group  of  polypetalous 
Exogens.  It  possesses  an  inferior  calyx,  often  Coloured, 
having  5  equal  lobes  imbricated  in  aesftivation ;  5  petals, 
which  are  inserted  into  the  tube  of  the  calyx,  equal 
and  twisted  in  aestivation;  5  stamens,  which  are  also 
inserted  into  the  calvx  below  the  point  of  inser- 
tion of  the  petals,  with  which  they  alternate  with  ob- 
long 2-cellea  anthers ;  a  superior  ovary  1-celled  with  3 
parietal  placentae,  indefinite  ovules,  3  or  6  styles,  which 
cohere  more  or  less  together;  a  3-valved  capsule,  the 
valves  bearing  the  placentae  in  the  middle,  and  opening  from 
about  as  far  as  the  middle  of  the  capsule  ;  seeds  with  a  re> 
ticulated  testa  and  a  membranous  aril,  and  a  slightly-curved 
embryo  lying  in  the  midst  of  fleshy  albumen,  and  having 
the  radicle  turned  towards  the  hilum.  This  order  has  only 
two  genera ;  all  the  species  are  herbaceous  plants,  in  some 
instances  having  a  tendency  to  become  shrubby.  Some- 
times the  whole  plant  is  covered  with  pubescence  ;  but  it 
has  not,  like  that  of  allied  orders,  any  stinging  property. 
The  leaves  are  alternate  and  simple,  without  stipules,  and 
occasionally  have  2  glands  at  tne  apex  of  the  petiole. 
The  petals  are  generally  of  a  yellow  colour,  ana  some- 
times blue.  The  flowers  are  axillary  and  solitary.  The 
pedicel  is  either  free  )r  coheres  to  the  petiole  ;  is  articu- 
late, and  furnished  with  two  bractese  at  its  base. 


3  1 

I    Taraera  ulmifolia. 

1.  cutting,  thow'mg  axillary  solitiry  flowers ;  2.  section  of  flower,  wiUi 
ovary,  style,  and  multifld  stigma ;  3,  section  of  capcnle ;  4,  valves  with  pa- 
rietral  placenta ;  5.  seed  witli  reticulated  testa  and  aril. 

The  affinities  of  this  order  are  with  Fourquieraceae,  Cis- 
taceae,  Malvaceae,  Loasaceae,  and  Passifloraceae,  especially 
with  the  two  last.  The  species  of  this  order  are  exclusively 
natives  of  the  West  Indies  and  South  America. 

The  genus  Turnera^  which  is  the  type  of  the  order, 
was  named  in  honour  of  Dr.  Turner.  [Turner,  William.] 
It  is  known  by  possessing  a  calyx  tubercularly  funnel- 
shaped  ;  3  simple  styles,  which  are  clefl  at  the  apex  into 
a  number  of  stigmas,  and  a  capsule  opening  from  the 
apex  to  the  middle.  Don,  in  his  eoition  of  Midler's 
*  Dictionarjr/  enumerates  49  species  of  Tumera,  all  of  which 
are  fimnd  in  Sooth  America  and  the  West  Indian  Idands. 


One  of  the  species,  the  T.  trionifloray  the  Ketmia-flo'vrered 
Tumera,  was  once  stated  to  have  grown  in  Japan,  but  this 
wants  conflrmation.     None  of  the  species  are   use<i    in 
medicine  or  the  arts ;  they  are  however  freauently   culti- 
vated in  gardens.    They  are  mostly  small  plants  with  in- 
conspicuous flowers  generally  of  a  yellow  colour,  and  hav- 
ing very  much  of^the  habit  and  character  of  the  species  of 
Cistus.     The  annual  species  perfect  their  seeds  in    thi? 
country,  by  which  means  they  may  be  propagated.       The 
seeds  should  be  sown  in  a  hotbed  in  trie  spring,  and   in 
warm  sheltered  situations  they  may  be  planted  out   in  an 
open  border,  when,  if  the  summer  is  dry  and  warm,  they 
will  blossom,  and  ripen  their  seeds.     Cuttings   ^vill   aifo 
root  freely  under  a  hand-glass. 

The  genus  Piriqueta^  which  was  first  made  by  AubJet, 
who  has  not  given  the  derivation  of  this  word,  has  a  cam- 
panulate  calyx  ;  6  single  styles  or  3  bi-partite  ones,  with 
multiplied  stigmas.  It  has  pediculate  flowers,  the  pedic-eJs 
without  bracts,  and  articulated  above  the  middle.  There 
are  only  two  species,  the  one  a  native  of  Guiana,  the  other 
on  the  Orinoco. 

TURNERITE,  a  mineral  which  occurs  in  attached  crys- 
tals. Primary  form  an  oblique  rhombic  prism.  Cleava^g* 
parallel  to  both  diagonals  of  the  prism.  Fracture  con- 
choidal.  Hardness  4*5  to  5*0 :  readily  scratches  phosphate 
of  lime.  Colour  yellow  or  brownish-yellow.  Lustre  vi- 
treous. Translucent ;  transparent.  Dissolves  almost  en- 
tirely in  hydrochloric  acid.  Found  at  Mont-Sorel,  depart  e- 
ment  de  ITs^re. 

It  has  been  examined  by  Mr.  Children,  who  found  it  to 
consist  principally  of  alumina,  lime,  and  magnesia,  with  a 
small  quantity  of  iron,  and  a  minute  portion  of  silica. 

TURNHOuT  is  a  flourishing  manufacturing  town  in  th? 
province  of  Antwerp,  in  the  kingdom  of  Belgium,  situated 
m  bV*  18'  N.  lat.  and  4''  58'  E.  long.    It  is  about  twenty 
miles  east  by  north  from  Antwerp,  between  the  heaths  o! 
Ravel  and  Balk.    It  is  a  well-built  town,  and  has  abovt* 
13,000  inhabitants.     Its  chief  manufacture  is  that  of  bed- 
ticking,  which,  on  account  of  its  durability  and  fineness, 
is  in  much  esteem  in  foreign  countries.     The  inhabit- 
ants   likewise    manufacture    considerable    quantities    oi 
linen,  calico,  and  coverlids,  and  have  extensive  bleachinrr- 
g^ounds  for  linen,  cotton-yarn,  and  wax.    There  are   nu- 
merous brandy-distilleries   in  the  town.    The  town   was 
formerly  a  lordship,  which  was  part  of  the  disputed   in- 
heritance of  king  William  III.  of  England ;  and  was  ad- 
judged in  1710,  by  the  feudal  court  of  Brabant,  to  the 
prince  of  Nassau,  hereditary  governor  of  Friesland ;  by  the 
convention  of  1732  it  was  assigned  to  Prussia,  and  ceded 
by  that  power  in  1735  to  Austria,  which  erected  it  into  a 
duchy,  and  conferred  the  investiture  on  the  count  of  Ta- 
ronca.    In  the  year  1596  Prince  Maurice  of  Nassau,  at 
the  head  of  a  detachment,  defeated  a  considerable  body  of 
Spaniards  near  this  place ;  and  in  1789  a  sanguinary  action 
took  place  between  the  Austrians  and  a  body  of  the  Ne- 
theriands  insurgents,  in  which  the  former  were  defcg-tcd. 

CHassel's /Tan^&ucA  ;  Stein,  Oeographtsch'StututtBchei 
Lexicon ;  Cannabich,  Lehrbuch.) 

TURNING.  In  all  the  range  of  manufactures,  whether 
of  articles  of  necessity,  utility,  or  luxury,  there  is  no  opera- 
tion so  general  as  turning ;  it  is  equally  applicable  in  all 
stages  of  the  work,  from  the  rudest  shaping  to  the  highest 
polish.  The  lathe  by  which  it  is  performed  has  also  this  qua- 
lity, that  while  without  it  the  workman,  to  produce  a  regular 
figure,  must  labour  at  all  parts  with  much  care  and  trouble, 
and  in  the  end  only  partially  succeed,  it  only  requires  the 
profile  given,  and  tne  requisite  figure  is  produced  with  the 
greatest  accuracy.  Tlie  value  and  principle  of  the  lathe 
may  be  summed  up  in  a  few  words :  for  every  point  marked 
by  the  workman,  it  produces  a  circle ;  and  it  may  be  de- 
scribed as  a  machine  for  moving  the  material  to  be  wrought 
in  such  a  manner  that,  being  fixed  opposite  to  the  tool,  any 
point  in  the  circumference  will  act  upon  the  whole  circle 
in  precisely  the  same  way. 

Pole-lathe. — This  is  the  primitive  and  most  simple  kind 
of  lathe  :  it  consists  of  two  upright  pieces,  each  having  a 
conical  iron  or  steel  point  fixed  on  tne  side  opposite  the 
other,  the  two  points  being  exactly  in  a  line ;  one  of  these 
uprights,  or  puppet-heads,  as  they  are  called,  is  stationary ; 
the  other  can  be  moved  along  and  fixed  at  any  part  of  the 
bed  by  a  wedge  beneath :  the  wood  to  be  tumed  being  cut 
of  the  proper  length,  the  centre  of  one  of  its  eods  is  pressed 
agaimi  the  fmnl  off  the  fixed  pvppet;  the  poinl  eC  the 
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other  puppet  is  then  brought  agaiiwt  the  centre  of  the 
other  encf,  and  the  puppet  wedged  firmly  in  its  place :  over 
the  lathe,  and  at  right  angles  to  it,  is  a  long  flexible  wooden 
pole  or  lath,  whence  the  name  *  lathe  ;'  one  end,  fixed 
firmly  overhead ;  the  other,  which  must  be  just  over  the  end 
of  the  work  nearest  to  the  left-hand  puppet,  has  a  cord  or 
catgut  attached  to  it,  which  passes  once  or  twice  round 
the  work,  and  is  fastened  at  the  lower  end  to  a  treadle :  the 
depression  of  the  treadle  and  counteraction  of  the  pole 
^ve.  an  alternate  rotatoiy  motion  to  the  work.  The  tool 
IS  held  upon  the  top  of  a  fixed  piece,  between  the  two 
puppets  and  close  to  the  work,  called  a  rest,  but  can  only 
be  appUed  during  the  fall  of  the  treadle ;  and  thus  a  mat 
loss  of  time  is  occasioned.  On  this  account  the  pole  lathe 
is  now  but  Uttle  used ;  it  still  however  may  be  seen  in  the 
shops  of  some  of  the  Spitalfields  bobbin-turners,  who  work 
in  alder  and  other  soft  woods,  and  require  great  velocity 
*  and  an  easy  motion.  When  commencing,  a  groove  is 
cut  to  the  extreme  left  of  the  work  for  the  cord  to  work  in ; 
and  if  it  is  required  to  use  that  part,  the  band  is  after- 
wards shifted  to  a  finished  part. 

The  beginner  has  one  great  difficulty  to  overcome  in 
turning  soft  wood ;  the  tool  requires  to  be  held  firnilv  yet 
tightly  almost  on  Uie  top  of  the  work,  and  the  superfluous 
material  must  be  shaved  off;  while  the  softness  of  the  wood 
and  the  velocity  with  which  it  revolves  cause  the  work  to 
be  easily  spoilt  b^  the  least  unsteadiness  of  hand.  In  other 
turning  the  tool  .is  held  opposite  or  nearly  opposite  to  the 
centre  of  the  work,  and  the  superfluous  material  is  scraped 
away  with  wery  little  comparative  danger  of  accident. 

A  modification  of  the  primitive  pole-lathe  is  used  bv 
watch-case  makers,  on  account  of  the  facility  with  which 
it  can  be  arrested  at  any  point  of  its  rotation.  In  the  turn- 
ing of  watch-cases  it  is  necessary  to  work  close  up  to  the 
handle,  or  pendant ;  and  as  the  lath  or  pole  has  a  constant 
tendency  to  carry  the  work  back  from  the  tool,  the  work- 
man, by  regulating  the  pressure  of  his  foot  upon  the  treadle, 
can  do  so  with  the  greatest  nicety  without  tiie  danger  that 
attends  such  work  in  a  lathe  with  a  foot  or  fly  wheel, 
which  has  a  momentum  in  the  cutting  direction. 

The  middle  of  the  mandril  is  made  thick  and  formed 
into  a  pulley,  aromid  which  the  cord  is  twice  coiled,  and 
then  fastened  to  the  treadle,  which  moves  on  centres  fixed 
in  the  back  ends  of  the  feet  of  the  lathe  frame.  The  nose 
of  the  mandril  is  tapped  with  a  hollow  screw,  to  receive 
the  chucks  upon  which  the  work  is  fixed. 

Some  case-makers,  the  French  in  particular,  make  use  of 
a  laree  iurning-tool  instead  of  a  lathe :  it  consists  of  an 
iron  bar  upon  which  slide  three  puppets,  two  to  support 
the  mandru  with  its  back  screw,  and  the  other  the  rest ;  a 
Igng  steel  bow  worked  by  the  left  hand  serves  instead  of 
the  pole  and  treadle.  "Wnen  in  use  the  turning-tool  is  held 
in  a  vice,  and  can  be  put  out  of  the  way  when  not  wanted : 
it  works  easily,  costs  but  little,  and  where  many  workmeki 
are  employed  effects  a  great  saving  of  room.  Tools  of 
this  sort,  irom  six  inches  to  two  feet  long  and  upwards,  are 
in  use  among  jewellers,  goldsmiths,  watch  and  dock 
makei-s,  and  many  other  artificers ;  and  others  without  any 
mandril,  in  whicn  the  work  is  held  between  two  points,  as 
in  the  pole-lathe. 

One  of  this  latter  sort  may  be  converted  into  a  verv 
useful  lathe  for  small  work  at  a  trifling  expense,  and  still 
answer  as  a  turning-tool  if  reauired.  Take  out  the  cylinder 
of  the  puppet  to  the  left  hana,  which  should  be  movable 
and  fastened  by  a  screw,  and  upon  the  end  just  above 
the  point  fit  a  small  brass  pulley  with  three  or  four 
prrooves,  the  largest  about  two  inches  diameter;  drill  a 
hole  in  the  face  of  the  pulley,  to  take  a  steel  pin  about 
an  inch  long;  fasten  a  wheel  of  twelve  or  eighteen 
inches  diameter  at  a  short  distance  from  the  lathe  opposite 
the  pulley,  and  connect  it  with  the  latter  by  means  of  a 
catgut  band  ;  the  wheel  may  be  turned  either  by  hand  or 
by  a  treadle ;  a  carrier,  such  as  is  described  afterwards, 
Fig.  6,  is  to  be  fastened  upon  the  end  of  the  work,  as  in 
Fig.  4,  and  the  steel  pin  in  the  pulley  will  carry  it 
round. 

The  Potter's  wheel  is  the  simplest  description  of  rotatoiy 
lathe,  but  it  differs  from  other  lathes  in  being  vertical 
instead  of  horizontal.  C,  Fig,  1,^  is  an  iron  crank,  up«i  the 
lower  part  of  which  is  placed  a  heavy  foot-wheel,  F ;  the 
lower  end  of  the  crank  works  upon  a  centre,  P,  fixed  on 
the  floor ;  the  upper  in  a  collar,  B,  fastened  to  the  work- 
bench, A,  and  supports  the  turnboard  or  chuck,  D,  upon 


which  the  clay  to  be  worked  is  placed :  motion  is  given  to 
the  crank  by  means  of  a  treadle  placed  at  the  back,  and 
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connected  with  the  throw  of  the  crank  by  a  hook  or  rod. 
For  large  work  the  wheel  is  provided  with  a  winch  and 
bevil  gear,  and  is  turned  by  a  boy.  The  clay  is  made  up 
ready  for  the  turner  in  lumps  eacn  sufficient  for  one  vessel ; 
taking  one  of  the  lumps,  he  throws  it,  with  force  enough 
to  make  it  adhere  firmly,  upon  the  face  of  the  turnboard, 
and  causing  the  wheel  to  revolve  very  quicldy  at  first,  he 
fashions  the  clay  to  the  requisite  shape  almost  entirely 
with  his  hands.  An  upright  stick  or  rod,  R,  is  fixed  into 
the  bench  at  a  little  distance  from  the  edge  of  the  turn- 
board,  and  upon  it  are  fixed  small  pointers  or  guides  to 
show  the  required  height  of  the  vessel,  and  the  place  of 
any  hollow,  rim,  or  moulding.  The  potter  uses  but  few 
tools  except  scrapers  to  remove  any  pieces  that  adhere  to 
the  surface  in  the  course  of  turning,  to  give  the  surface  of 
the  vessel  a  close  and  smooth  texture,  and  fill  up  pores,  and 
also  to  mark  any  small  mouldings  that  cannot  be  managed 
by  the  fingers.  When  the  work  is  finished,  a  piece  of  thin 
wire  is  us^  to  sepai-ate  it  from  the  turnboard. 

Foot-lathe. — Fig.  2  is  the  front-view  of  a  foot-lathe  of 
excellent  construction,  adapted  to  all  ordinary  work,  whe- 

Fig.  2. 


ther  in  metals,  ivory,  or  wood.  The  body  of  the  mandril 
is  made  of  wrought-iron,  the  point  and  working-collar  of 
steel :  the  nose  is  cut  with  a  coarse  screw  to  carry  the 
chucks.  The  headstock,  H  H,  is  of  cast-iron,  with  a  co- 
nical steel  ring  let  into  the  front  puppet  within  which  the 
mandril  works.  A  steel-pointed  screw  in  the  back  of  the 
headstock  keeps  the  mandril  steadily  in  its  place.  The 
beds  are  of  cast-iron,  V-shaped,  as  it  is  called,  shown  in 
the  end  view,  Fi^.  3,  which  also  shows  the  manner  in  which 
the  headstock  is  fitted  upon  and  between  the  beds,  to 
which  it  is  firmly  fastened  by  two  screws,  A  A,  Fig.  2. 
The  crank,  C,  is  of  wrous^ht-iron,  suppoiled  at  each  end 
by  a  screw,  B,  Fig.  2, 3,  in  the  standard  of  the  lathe.  The 
fly  or  foot  wheel,  F,  has  four  or  five  grooves  on  its  edge, 
and  gives  motion  to  the  mandril  bv  means  of  a  catgut 
band,  which  connects  it  with  the  smaller  pait  of  the  man- 
dril pulley,  P.  The  object  of  having  several  grooves  upon 
the  wheel  and  Dulley  is  to  allow  of  the  speed  of  the  lathe 
being  regulatea  according  to  the  sort  of  work  to  be  turned : 
these  grooves  are  turned  of  such  diameters  that  the  gut, 
when  in  the  largest  groove  of  the  foot-wheel,  fits  the 
smallest  on  the  nulley,  and  so  on  with  the  rest ;  but  this 
arrangement  only  modifies  what  is  called  the  riuick  mo- 
tion, and  it  is  frequently  necessary  that  the  mandril  should 
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mave  more  slowly  than  the  crank,  for  which  purpose  a 
lurgc  pulley  is  placed  upon  the  mandril,  and  a  smsQl  one 


Fig.  3. 


upon  the  crank,  and  the  two  are  connected  by  a  band. 
The  ends  of  the  band  should  be  fastened  by  a  hook  and 
eye,  which  is  much  more  convenient  than  the  splice,  and 
allows  one  band  to  be  removed  and  another  substituted  at 
pleasure.  The  treadle  is  formed  of  a  long  iron  t)ar  sus- 
pended between  two  points  at  the  back  of  the  frame,  D, 
Fig.  2  &  3,  and  carries  two  shorter  transverse  bars  at  right 
angles,  passing  under  the  throws  of  the  crank,  and  being 
connected  with  them  by  the  hooks,  E  E :  the  front  ends  of 
these  two  pieces  are  screwed  to  the  treading-board,  W.  The 
standards  of  the  lathe  are  prevented  from  altering  their 
position  by  a  rod  passing  close  to  the  ground,  and  screwed 
to  each  standard  at  Q. 

The  front-head,  G,  is  of  cast-iron  fitted  on  to  the  beds 
in  the  same  manner  as  the  headstock,  except  that,  instead 
of  two  screws  beneath,  it  has  only  one  in  the  centre,  with  a 
jointed  lever  attached,  to  allow  of  its  being  easily  shifted 
and  fastened  at  any  part  of  the  beds.  The  point  of  the 
cylinder,  I,  to  support  one  end  of  the  work,  must  be  exactly 
opposite  to  the  centre  of  the  mandril.  There  are  several 
methods  of  arranging  the  cylinder  and  its  screw,  but  the 
following  is  the  best  with  which  we  are  acquainted,  and 
obviates  the  necessity  of  having  two  cylinders,  one  with  a 
conical  point,  the  other  with  a  sunk  centre,  to  suit  diflFerent 
work,  as  is  commonly  the  case.  The  cylinder  is  turned 
with  a  point  at  one  end  and  a  sunk  centre  at  the  other, 
and  accurately  fitted  by  grinding,  so  that  either  end  may 
be  outwards  as  requirea :  a  gun-metal  box  is  fixed  at  the 
back,  and  tapped  to  receive  the  screw  J,  which  is  turned 
by  a  winch-handle,  and  presses  the  cylinder  fonvard  against 
the  work.  K  is  a  small  screw  with  a  binding-piece  or 
saddle  beneath,  which  rests  upon  a  flat  filed  on  one  side 
of  the  cylinder,  and  prevents  the  latter  fi-om  shaking 
during  turning.  The  rest,  R,  has  a  jointed  lever  binding 
screw,  like  the  front-head,  and  several  Ts  or  tops  to  suit 
difi*erent  purposes,  with  a  small  screw  to  hold  them  steadily 
in  the  socket.  This  completes  the  lathe  itself,  but  many 
adaptations  are  necessary  before  it  is  in  order  for  work :  of 
these  the  principal  are  the  chucks  used  to  connect  the 
work  with  the  lathe.  The  screio-ckuck  is  a  circular  plate 
of  metal  with  a  boss  at  the  back,  tapped  to  screw  upon 
the  nose  of  the  mandril :  the  face  is  tiimed  perfectly  true, 
and  in  the  centre  is  a  coarse  conical  screw  to  hold  any 
large  piece  of  wood  to  be  turned ;  a  hole  being  made  in 
the  centre  of  the  work,  it  is  screwed  tight  up  against  the 
face,  and  no  further  adjustment  required.  The  hoUow-ckuck 
is  a  strong  circular  cup  of  metal  with  perpendicular  sides : 
the  work  is  either  driven  into  it  with  a  mallet,  or,  if  smaller 
than  the  inside  of  the  cup,  held  by  the  ends  of  four  screws 
in  its  rim.  The  drill-chuck  is  a  strong  iron  chuck  about 
an  inch  in  diameter,  with  a  square  hole  in  the  centre  to 
receive  drills  and  other  similar  tools.  In  drilling,  a  mark 
bein^  made  with  a  punch  where  the  hole  is  to  be,  the  work 
is  held  against  the  point  of  the  drill,  and  the  front-head 
being  brought  up  to  the  back  of  the  work,  the  cylinder  is 
pressed  forward,  as  the  drill  proceeds,  by  turning  the 
screw,  J.  If  the  work  is  to  be  drilled  quite  through,  a 
guard  is  placed  upon  the  cylinder  with  a  hollow  in  the 
centre  to  receive  the  point  of  the  drill. 

The  universal  chuck  is  a  circular  disc  of  metal,  as  large 
as  the  beds  of  the  lathe  will  admit,  with  three  narrow  slits 
cast  in  it,  extending  nearly  from  the  centre  to  the  circum- 
ference :  the  face  is  turned  perfectly  true  when  on  the 
mandril,  and  the  work  being  laid  upon  the  face  of  the 
chuck,  is  fixed  to  it  by  screws  which  pass  through  the  slits, 


into  nuts  at  the  back  of  the  plate :  this  is  an  exceedingly 
useful  chuck,  and  at  the  same  time  simple  and  cheap. 

The  concentric  chuck  is  of  the  same  form  as  the  laat 
described,  and  the  face  in  like  manner  must  be  turned  per- 
fectly true  to  the  mandril  upon  which  it  is  to  be  used.  In- 
stead of  three  slits  it  has  but  two,  in  a  straight  line  with 
each  other,  and  extending  nearly  the  whole  diameter ;  the 
opening  of  these  slits  is  wider  at  the  back  than  front,  and 
they  must  be  filed  up  with  the  greatest  accurac>%  tba: 
their  sides  may  be  perfectly  straight  and  parallel  with  each 
other :  within  these  slits  lies  a  spindle,  having  a  beaxinc  la 
the  centre  and  one  at  each  extremity,  with  arightrh&nd  screv 
upon  one  end  and  a  corresponding  left-hand  screw  upon  Ihs 
other ;  these  screws  move  two  steel  studs  which  fit  accu- 
rately within  the  slits,  and  have  projecting  heads  about  an 
inch  square,  that  move  steadily  and  smoothly  alonc^  t]>e 
face  of  the  chuck :  the  concentricity  of  the  chuck  depend* 
upon  these  heads  being  perfectly  square  and  equi-di^tant* 
from  the  centre  :  upon  the  heads  are  fitted  two  other  square 
pieces,  having  their  sides  hollowed  out  in  curves  of  difie- 
rent  diameters  varying  from  two  to  eight  or  ten  inches,  and 
which  can  be  placed  with  either  of  their  sides  towards  the 
centre,  to  fit  the  circumference  of  the  work  to  be  held  be- 
tween them. 

This  is  an  exceedingly  valuable  chuck,  as  tlie  work  can  be 
placed  in  it  without  me  trouble  of  fitting,  is  always  per- 
fectly concentric,  and  can  be  removed  and  replaced  with- 
out danger  of  altering  its  position ;  but  the  most  excellent 
workmanship  is  required  to  make  it  accurately,,  and  it  \> 
consequently  very  expensive. 

All  the  chucks  that  we  have  described  are  adapted  prin- 
cipally for  work  which  does  not  require  supporting  at  both 
ends,  or  turning  in  air,  as  the  French  call  it  When  a  Ions 
piece  of  wood  is  to  be  turned,  a  chuck  is  used  having  a 
piece  of  steel  with  three  points  standing  out  upon  its  face, 
the  centre  of  one  end  of  the  work  is  pressed  ac^nst  the 
middle  point,  and  the  other  end  is  supported  by  the  cylin- 
der of  the  front-head. 

The  carrier  is  used  in  metal-work  for  the  same  purpose 
as  the  three-point  chuck  for  wood,  and  perhaps  no  contii- 
vance  for  connecting  the  work  withrthcf  mandnl  is  in  such 
constant  requisition.  If  the  ends  of  the  work  are  pointed, 
it  is  supported  between  the  hollow  end  of  the  cylinder  in 
the  front  puppet  (S,  Fig,  4)  and  the  nose  of  the  mandril, 
which  is  similarly  shaped  for  the  purpose :  if,  on  the  con- 
trary, the  ends  are  hollow,  the  cylinder  is  reversed  and  the 
point-chuck,  Fig,  5,  screwed  upon  the  mandril.  Tht 
carrier,  C,  Fig.  4,  is  fixed  upon  the  end  of  the  work  by  it* 
screw,  as  shown  on  a  larger  scale  in  the  side  view  Ftg.  G, 

Fig.  4. 
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and  motion  is  given  to  the  work  by  the  driver  H,  Figt. 
4  and  5,  either  screwed  upon  the  nose  of  the  mandril  or  at- 
tached to  the  point-chuck.  Like  the  concentric  chuck,  the 
carrier  allows  the  work  to  be  taken  out  of  the  lathe  and  re- 
placed without  disarrangement. 

Wood  and  ivory  turners  make  use,  principally,  of  box 
and  other  wood  chucks  altered  at  the  instant  to  suit  thei' 
purpose :  sometimes  an  iron  ring  is  used  to  prevent  its 
splitting.  One  chuck  however  requires  notice,  called  th< 
split  or  ring-chuck,  Fig.  7 :  a  piece  of  wood  is  tapped  and 


Fig.  7. 

screwed  on  to  the  mandril  and  then  turned  conical :  it  b 
afterwards  drilled  down  the  centre  to  the  bottom,  and  tvrc 
slits  cut  with  a  saw  at  right  angles  to  each  other,  from  1h^ 
point  of  the  chuck  to  the  nose  of  the  mandril ;  the  worl. 
when  in  the  chuck,  is  held  in  its  place  by  the  ring  on  the 
outside.  This  chuck  is  very  useful  for  nnishing  bif  small 
tubes,  mouth-pieces,  or  other  work  which  would  be  split 
or  defaced  by  being  forced  into  a  common  chuck,  and  h&> 
besides  the  advantage  of  being  concentric. 
Setting  the  work  true  to  the  lathe  in  common  chucks  u 
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very  troublesome  to  young  turners :  the  proper  method  is 
to  knock  the  work  pretty  firmly  into  the  chuck  with  a 
mallet  or  hammer,  the  lefl  hand  pressing  against  the  back 
of  the  pulley  to  prevent  the  blow  injuring  the  mandril 
centre,  then  turn  the  mandril  gently  round  with  the  left 
hand,  and  tap  the  work  at  the  most  prominent  parts  until 
it  runs  as  true  as  the  shape  of  the  material  will  allow. 
When  greater  accuracy  is  required,  as  in  the  case  of  the 
wood  being  but  just  large  enough,  or  still  more  when  work 
already  turned  is  to  be  again  put  in  the  lathe,  place  the 
rest  near  the  front  of  the  work,  hold  a  piece  of  chalk  oppo- 
site the  outer  edge  of  the  work,  turn  the  lathe  gently  round, 
and  mark  the  parts  which  are  prominent :  at  first  it  re<]uires 
considerable  care  and  patience,  but  after  a  little  practice  it 
becomes  exceedingly  easy.  When  the  work  gets  loose  in 
turning,  a  little  chalk  rubbed  round  the  inside  of  the  chuck 
^  will  generally  make  it  hold. 

The  tools  used  in  turning  are  so  various,  that  a  descrip- 
tion of  them  would  fill  pages,  if  indeed  manj^  of  them 
could  be  described  at  all :  we  shall  only  mention  a  few 
most  commonly  in  use.  For  soft  wood  scarcely  any  are 
required  besides  gouges  or  round  chisels  with  circular 
pomts,  to  rou^h  out  the  work,  varying  from  a  Quarter  of  an 
inch  to  an  inch  and  a  half  wide,  and  cnisels  with  an  oblique 
cutting  edge,  sharpened  by  being  wound  and  rubbed  at  a 
very  acute  angle  on  each  side.  To  give  the  workman 
power  to  prevent  the  tool  dipping  or  trembling,  the  danger 
of  which  we  mentioned  when  describing  the  pole-Iatne, 
the  tools  are  set  in  very  long  handles,  the  ends  of  which 
the  turner  holds  between  tiie  upper  part  of  his  arm  and  his 
side.  For  hard  wood,  ivory,  and  bone,  similar  gouges  and 
chisels  are  used :  but  they  are  smaller,  and  sharpened  at 
a  less  acute  angle :  most  of  the  work,  as  in  j^old,  silver, 
and  light  brass-work,  is  performed  by  gravers  ^vith  straight, 
oblique,  and  curved  faces,  to  suit  different  sorts  or  parts  of 
the  work.  These  are  sharpened  by  an  angle  on  the  under 
side  only,  and  the  cutting-edge  is  applied  nearly  opposite 
to  the  centre  of  the  work.  For  inside  work,  drills  i>laced 
in  handles  are  used  to  make  the  first  opening,  which  is 
afterwards  enlarged  by  other  tools  of  almost  every  conceiv- 
able shape,  according  to  the  form  of  the  work — straight, 
oblique,  double-angular,  semicircular,  curved,  and  hollow ; 
but  with  this  general  characteristic,  that  the  stalk  is  made 
narrower  than  the  cutting  part  of  the  tool,  to  allow  of 
undercutting  or  making  the  noUow  within  larger  than  the 
opening  through  which  the  point  of  the  tool  is  introduced. 
These  drills  and  tools  are  generally  used  with  a  hook  held 
upon  the  rest  in  the  left  hand,  in  the  bend  of  Which  the 
tool  is  placed:  this  allows  much  more  freedom  for  the 
workman's  hand  than  if  the  rest  were  set  across  the  work, 
and  does  not  exclude  \he  light. 

The  principal  tools  used  for  turning  iron  are  the  hook- 
tool,  Fig.  8.    £  is  the  cutting-edge ;  the  heel,  H,  is  placed 


Fig.  8. 


firmly  upon  the  top  of  the  rest  and  the  tool- held  with  both 
hands,  tne  end  of  the  handle  resting  against  the  turner's 
shoulder :  this  tool  is  admirably  adapted  for  removing  the 
rougli  outside  crust,  as  it  combines  acuteness  of  edge  and 
strength  in  an  unusual  degree.  For  finishing  the  work, 
gravers  of  different  sizes  and  shapes  are  used,  similar  to 
those  for  hard  wood,  gold,  silver,  brass,  and  ivory,  but 
stronger  and  sharpened  at  a  more  obtuse  angle. 

Screw-tools  are  very  important  appendages  to  a  lathe, 
and,  with  the  engineer,  in  constant  use :  they  are  filed  up 
with  several  teeth  exactly  the  shape  of  the  spaces  between 
the  intended  threads,  and  used  in  the  following  manner : — 
the  piece  of  metal  being  turned  to  the  proper  size  and 
shape,  the  workman  holds  the  tool  in  his  nght  hand  upon 
the  top  of  the  rest ;  then  clasping  the  rest  with  his  left 
hand,  he  places  the  thumb  across  the  tool,  and  nves  the 
point  a  circular  motion  towards  the  left  as  tne  work 
revolves :  this  he  repeats  until  a  few  threads  are'cut  near 
the  point,  which  answer  as  guides  for  the  next,  and  so  on 
till  the  screw  is  complete.  The  tool  must  be  held  firmly, 
that  it  does  not  get  out  of  the  thread  and  so  spoil  the 


screw ;  but  the  pressure  must  be  light,  particularly  if  the 
screw  is  of  any  length,  or  it  will  warp  and  become  untrue. 
To  produce  a  left-hand  screw,  the  thread  must  be  begun  at 
the  upper  end,  instead  of  the  point.  For  inside  screws  the 
teeth  are  cut  on  the  side,  instead  of  the  front,  of  the  tool : 
taps  however  are  much  more  generally  used,  except  where 
the  thread  is  to  be  cut  to  the  bottom  of  a  cavity,  or  the 
screw  is  of  unusual  dimensions.  Engineers  and  others  cut 
screws  of  all  sorts  and  sizes  with  extraordinary  facility,  but 
to  do  so  requires  a  steady  hand  and  considerable  practice. 

A  circular  saw  is  often  fitted  to  a  lathe,  particularly  for 
ivory  turning :  the  saw  is  placed  upon  a  spindle  against  a  pro^ 
jecting  collar,  and  held  in  its  place  by  a  washer  and  nut :  the 
spindle  is  held  between  the  mandril  and  front  puppet,  and 
over  it  is  a  small  table,  with  a  slit  to  allow  the  upper  part 
of  the  saw  to  pass  through :  this  table  is  mounted  upon  a 
frame  fixed  to  the  beds  of  the  lathe  in  the  same  manner  as 
the  rest,  and  can  be  raised  or  lowered  according  to  the 
depth  that  the  saw  is  wanted  to  cut.  A  parallel  mle  is 
fitted  upon  the  table  by  the  side  of  the  saw  to  regulate 
the  width  of  the  pieces  cut  off.  Angular  pieces  are  cut  by 
interposing  a  piece  of  wood  of  the  required  angle  between 
the  work  and  the  rule,  and  passing  them  along  the  latter 
together :  a  jointed  mle  is  used  for  the  same  purpose,  with 
a  screw  to  fix  it  at  any  angle  less  than  a  right  an^le. 

In  the  lathe,  as  previously  described,  the  tool  is  held  in 
the  hand,  and  is  consequently  subject  to  any  unsteadiness 
in  the  workman :  to  get  rid  of  this  imperfection  in  certain 
cases,  and  so  arrange  that  the  tool  could  l>e  withdrawn  at 
pleasure  and  replaced  in  the  same  position,  and  always  be 
steady,  was  a  great  desideratum,  and  it  was  effected  by 
the  invention  of  the  sltde-resty  which  is  now  attached  to 
all  but  the  most  ordinary  kind  of  lathes.  The  principle 
of  the  slide-rest  is  that  the  tool  is  fastened  to  a  plate, 
moved  in  the  required  direction  by  means  of  screws,  instead 
of  being  held  in  the  hand. 

There  are  various  modes  of  construction,  but  Fig.  9  is  of 
very  simple,  usual,  and  convenient  form.    T  is  the  place 


for  the  tool,  which  is  held  down  by  the  screw  above :  the 
tools  are  long  square  pieces  of  steel  reaching  beyond  the 
edges  of  the  plate  upon  which  they  are  fixed,  and  which 
in  common-sized  rests  is  from  4  to  6  inches  square.  This 
plate  has  two  small  slips  or  dove-tails  screwed  on  to  its 
under  surface  and  fitting  the  sides  of  the  plate  S,  which  has 
a  screw  along  its  centre,  working  in  a  nut  in  the  upper 
plate,  so  that  by  turning  the  winch-handle,  the  end  of 
which  is  seen  at  S,  the  tool  can  be  moved  backward 
or  forward  along  the  plate  S,  which  is  about  twice 
the  length  of  the  upper  or  tool  plate,  as  seen  in  the  lower 
slide,  Sso  marked  S,  at  a  right  angle  to  the  upper. 
Beneath  the  plate  8  is  a  circular  piece  C,  divided  by 
a  line  into  two  unequal  portions ;  the  upper  and  thicker 
portion  is  screwed  to  the  plate  8,  the  lower  is  in  fact  only 
a  circular  fillet  left  upon  the  plate  below  :  in  the  centre 
of  the  latter  is  fixed  an  accurately-turned  pin  fitting  into 
a  corresponding  hole  in  the  former,  which  turns  upon  it  as 
a  centre,  and  can  be  set  at  any  required  angle  to  the  lower 
plate  (which  is  graduated  for  .the  purpose)  and  fixed  in  its 
position  by  two  binding  screws,  shown  in  the  figure  on  each 
side  of  8.  Beneath  are  a  second  slide  and  circular  plate, 
counterparts  of  those  above,  and  the  whole  is  mounted  on  a 
plate  P,  which  fits  on  the  beds  of  the  latter  in  the  same 
manner  as  the  simple  rest  and  front  puppet.  Fig.  2. 

The  manner  of  using  the  rest  will  be  easily  understood. 
To  produce  a  perfectly  flat  surface,  when  the  work  is  fixed 
upon  the  mandril,  set  the  lower  slide  at  a  Tight  angle  with 
the  beds  of  the  lathe  and  the  upper  one  exactly  across  it ; 
set  the  point-  of  the  tool  to  the  centre  or  outside  of  the 
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work,  according  to  circuiiistance» ;  set  the  lathe  in  motion, 
turn  the  winch  of  the  upper  slide  till  the  tool  cuts  deep 
enough,  and  then  as  the  lathe  revolves  draw  the  tool  gra- 
dually across  the  surface  by  means  of  the  winch  of  the 
lower  slide ;  this  must  be  repeated  with  the  hook  or  other 
roughing  tool  till  a  regular  surface  is  obtained ;  a  graver  is 
then  substituted  for  the  roughing  tool,  and  the  same  move- 
ments of  the  rest  are  repeated  until  a  smooth  surface  is 
produced.  In  turning  cylinders  the  lower  slide  must  be 
parallel,  and  the  upper  at  a  right  angle  to  the  bed.  For 
cones  the  lower  slide  must  be  set  obliquely,  according  to 
the  angle  required.  Hollow  and  spherical  surfaces  may  be 
cut  wifli  the  slide-rest  with  *  e^ual  accuracy  as  rectangular 
figures,  either  by  an  adaptation  to  the  common  slide-rest, 
by  which  the  lower  slide  is  made  to  act  upon  the  other,  or 
by  one  constructed  for  the  purpose. 

The  slide-rest  is  of  great  value  in  producing  any  number 
of  pieces  of  work  of  exactly  the  same  form,  of  opposite 
forms  and  fitting  each  other,  or  in  anv  given  proportions ; 
each  slide-screw  is  fitted  with  a  small  circular  graduated 
plate  and  sometimes  also  with  a  micrometer  screw  and 
plate,  so  that  the  greatest  nicety  can  be  observed. 

It  is  however  only  in  conjunction  with  the  power-lathe, 
so  called  as  being  moved  by  steam  or  other  power  not 
manual,  that  the  full  value  of  the  slide-rest  is  exhibited. 
The  beds,  headstock,  and  slide-rest  of  the  power-lathe,  Fig, 
10,  are  made  in  the  same  manner  as  in  the  foot-lathe,  but 


stronger ;  the  mandril  works  in  bearings  to  allow  the  end  B 
to  project  beyond  the  back  puopet  and  carry  a  toothed 
wheel ;  between  the  beds  and  along  their  whole  length  is 
a  screw  E,  which  works  in  a  nut  attached  to  the  under 
part  of  the  rest ;  on  the  end  of  the  screw  is  placed  another 
toothed-wheel  D,  which  is  turned  bv  the  mandril-wheel  B 
by  means  of  the  connecting  wheel  Cf.  By  varying  the  size 
of  the  wheels  B  and  D,  the  rest  can  be  made  to  move 
through  any  required  space  along  the  beds  of  the  lathe  at 
each  revolution  of  the  mandri].  The  spindle  of  the  con- 
necting wheel  C  fits  in  a  curved  groove  to  accommodate  it 
to  the  diflPerent  sized  wheels  used  on  the  mandril  and  rest- 
screw  ;  when  the  rest  is  required  to  move  in  the  opposite 
direction,  two  connecting  wheels  are  used.  The  size  of 
these  connecting  wheels,  having  no  influence  on  the  rela- 
tive rates  of  B  and  D,  may  be  varied  according  to  circum- 
stances. 

It  is  requisite  in  turning  large  heavy  work  that  the  lathe 
should  a  times  move  very  slowly :  this  is  effected  by  the  spin- 
dle and  wheels  being  placed  over  the  mandril.  The  proper 
place  for  the  spindle  is  at  the  back  of  and  parallel  with  the 
mandril,  but  it  is  sometimes  placed  over  it,  and  we  have 
availed  ourselves  of  this  fact,  that  the  whole  of  the  machine 
may  be  exhibited  in  a  front  view.  The  pulley,  instead  of 
being  fixed  upon  the  mandri],  as  in  the  foot-lathe,  is 
mounted  upon  a  metal  tube  or  cannon  which  fits  and  turns 
smoothly  upon  the  mandril.  The  large  toothed-wheel  in 
front  of  the  pulley  is  fixed  to  the  mandril,  the  smaller  to 
the  cannon:  the  nut  A  runs  upon  a  thread  cut  on  the 
mandril,  and  causes  the  pulley  to  move  vrith  the  latter  when 
the  lathe  is  to  be  driven  at  the  ordinary  rate ;  none  of  the 
toothed-wheels  are  tiien  in  action-  When  a  slow  motion 
is  required,  the  nut  A  is  unscrewed  and  the  driving  spindle 
moved  forward  in  its  bearings  till  the  four  toothed-wneels  are 
engaged ;  the  band  then  drives  the  pulley  round,  indepen- 


dently of  the  mandril,  and  the  toothed-wheel  upon  the  cannon 
moves  the  larger  upon  the  spindle,  which  gives  motion  to 
the  mandril  by  means  of  the  two  other  toothed-wheels.  If 
the  two  smaller  wheels  be  four  inches  diameter  and  the  two 
larger  twelve  inches,  the  mandril  will  revolve  with  only  one 
ninth  of  the  speed  that  it  did  before.  For  turning  a  cylinder 
the  slide-rest  and  tool  must  be  set  in  the  same  manner  as  io 
the  foot-lathe ;  and  the  wheels  B,  C,  D  arranged  for  a  veiy 
Slow  motion  of  the  rest  along  the  beds :  the  lathe,  when  set 
in  motion,  will  require  no  more  attention  until  a  fine  spnal 
line  is  cut, enveloping  the  cylinder  along  its  whole  length: 
the  rest  has  then  to  be  shifted  to  where  it  started  from,  or 
by  a  simple  contrivance  be  made  to  work  its  way  back 
again,  the  tool  being  set  out  a  little  deeper  each  time  until 
the  surface  is  completed. 

Screw-cutting  with  the  power-lathe  is  a  ample  and 
beautiful  operation :  the  point  of  the  tool  is  made  exactly 
the  shape  of  one  of  the  spaces  between  the  intended  threacL 
and  having  the  same  rake  of  inclination ;  at  each  revolution 
of  the  mandril  the  rest  must  move  through  the  distance 
from  one  thread  to  the  next.  The  circumference  of  the 
screw  has  no  effect  upon  any  part  of  the  arrangement  bnt 
the  inclination  of  the  tool.  When  the  screw  is  required  to 
be  double  or  treble-threaded,  that  is,  having  two  or  three 
intervening  spirals  upon  the  same  stem,  the  rest  must  be 
moved  forward  a  propoitionate  distance  at  the  commence- 
ment of  the  second  and  third  threads. 

By  a  slight  adaptation,  the  lower  slide  of  the  rest  may  be 
connected  with  the  gear  of  the  mandril,  for  turning  ob- 
lique, convex  and  concave  work. 

F  F  F  is  the  drilling-frame,  for  working  drills  and  cut- 
ters, fixed  in  the  rest ;  the  two  uprights  are  fixed  firmly  to 
the  bed  of  the  lathe,  and  the  two  shorter  perpendicular 
pieces  swing  on  centres  close  to  the  top  of  the  uprights, 
each  pair  being  kept  steady  by  connecting  rods,  vdiich 
are  omitted  in  the  diagi-am  to  prevent  co^usion.  The 
upper  rod  is  made  to  revolve  by  a  band  passing  round 
the  mandril-pulley  and  pulley  G;  and  the  Jower  or 
swinging  rod  is  moved  by  means  of  another  band  passne 
round  tne  pulleys  H  and  I,  which  can  be  shiftea  alon^ 
their  respective  rods  to  suit  the  position  of  the  rest.  Tht 
drill  or  cutter  is  placed  in  the  rest,  and  is  driven  by  a  tliird 
band  from  the  pulley  I.  The  swinging  of  the  lower  rod  and 
pulley,  I,  accommoaates  the  different  positions  of  the  rest 
and  traversing  of  the  slide,  and  the  band  is  kept  tight  by  i 
cord  and  weight  at  the  back  acting  upon  the  swinging  frame. 
A  brass  or  gun-metal  dividing-plate,  with  several  circles  of 
holes,  is  fixed  on  the  mandril  in  front  of  the  large  wheel. 
If  it  is  required  to  drill  any  number  of  holes  in  a  plate,  the 
drill-stock,  Fig.  11,  is  placed  in  the  slide-rest  and  con- 
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nected  with  the  pulley  I,  as  before  described;  and  the 
mandril  is  kept  at  rest  by  a  pointer,  which  is  attached  to  a 
spring  and  fixed  to  the  head-stock,  and  falls  into  the  vari- 
ous holes  of  the  dividing-plate. 

Bv  drawing  the  drill-frame  to  or  from  the  centre  of  the 
worK,  holes  may  be  drilled  in  straight  lines  across  the 
centre,  and,  by  shifting  the  dividing-plate,  in  circles  ;  by 
the  combination  of  the  two  movements  the  holes  ma}-  be 
placed  in  curves  and  spirals  in  any  direction.  By  giving 
motion  to  the  mandril,  and  connecting  it  with  the  slid<;- 
rest  screw,  spiral  grooves  may  be  drilled  upon  the  surfaces 
of  plates,  cylinders,  or  cones.  The  points  of  the  drills 
must  be  of  tne  exact  shape  of  the  intended  grooves.  By 
these  means  many  operations  may  be  performed  with  ease 
and  accuracy  which  it  is  almost  impossible  to  manage  in 
any  other  way. 

The  cutting  of  toothed  wheels  is  one  of  the  most  valu- 
able  applications  of  tlie  lathe.  The  mandril  is  kept  sta- 
tionary, as  for  drilling,  by  the  dividing-plate  and  pointer : 
a  circidar  cutter,  C^Fig,  12,  is  fixed  in  the  rest,  in  tL« 
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same  manner  as  the  drill-stock,  but  with  the  spindle  per- 
pendicular to  the  beds ;  in  forming  the  cutter,  a  piece  of 
steel  from  one  to  two  inches  diameter  is  turned  of  the 
exact  shape  of  a  space  between  two  intended  teeth; 
deep  notches  are  then  cut  all  round,  which  give  it  the  ap- 
pearance of  a  very  coarse  circular  saw.  The  wheel  to  be 
cut  is  Hxed  on  the  lathe,  and  the  upper  side  of  the  rest  set 
parallel,  obliauely,  or  at  right  angles  to  the  beds,  accord- 
ing as  the  wheel  to  be  cut  is  spur,  bevil,  or  crown  ;  the 
cutter  is  set  in  motion  by  a  band  from  the  swinging  frame, 
the  winch  of  the  slide  turned  slowly  till  a  notch  is  cut 
across  the  edge  of  the  wheel,  the  dividing-plate  is  then 
shifted  one  or  more  divisions,  according  to  tne  number  of 
teeth  in  the  wheel,  another  notch  is  cut,  and  the  first  tooth 
finished :  this  is  repeated  as  many  times  as  there  are  teeth 
in  the  wheel. 

The  circular  cutter  may  be  employed  in  many  other  ways, 
such  as  cutting  grooves  and  flutes,  which,  except  for  sudden 
curves,  it  performs  better  and  much  more  rapidly  than  the 
drill.  For  cutting  straight  grooves  both  the  drill  and  cutter 
are  entirely  superseded  by  the  planeing-machine,  a  modern 
invention  of  tne  greatest  importance.  It  supplies  what  was 
one  of  the  greatest  wants  of  the  engineer,  and  might  appro- 
priately be  called  the  straight-lathe,  A  large  iron  table 
from  two  to  twelve  feet  long,  full  of  holes,  by  means  of 
which  the  work  is  bolted  down,  is  made  to  traverse  back- 
ward and  forward  by  an  endless  band,  or  other  contriv- 
ance, set  in  motion  by  a  hand- winch,  or  steam  or  other 
power;  over  the  centre  of  this  table,  at  some  distance  above 
it,  is  mounted  a  tool-carriage,  which  traverses  by  means  of 
a  screw  along  the  width  of  the  table  in  the  same  manner 
as  the  slide-rest,  only  the  tool  is  vertical  instead  of  hori- 
zontal ;  the  work  being  bolted  to  the  table,  the  tool  cuts  a 
straight  line  every  time  it  passes  under  it,  and  by  moving 
the  tool  after  every  cut  a  uniform  surface  is  produced.  In 
this  manner  the  largest  work  is  brought  to  a  regular  sur- 
face in  a  comparatively  short  space  of  time,  and  metal  plates 
are  applied  to  many  purposes  of  a  size  which  was  never 
before  attempted.  The  bed  of  a  billiard-table  is  now  fre- 
quently made  of  one  piece  of  iron,  planed  by  these  ma- 
chines with  the  greatest  accuracy. 

For  cutting  grooves  or  flutes  in  cylindrical  work,  two 
small  puppets  carrying  centres  are  screwed  to  the  table  to 
support  the  work,  and  the  parts  where  the  grooves  are  re- 
quired are  brought  under  the  tool  by  means  of  a  division- 
plate  fixed  to  one  of  the  puppets :  a  revolving  cutter  may 
be  used  instead  of  a  fixed  tool  for  cutting  long  pinions  and 
terminating  flutes.  The  whole  arrangement  of  tlus  power- 
ful engine,  it  will  be  seen,  is  precisely  similar  to  the  straight- 
line  chuck  of  the  rose-engine  hereafter  described. 

Rr centric  Turning.  —  In  enumerating  the  different 
chucks,  we  purposely  omitted  the  excentric  and  oval, 
as  they  give  their  names  to  the  respective  kinds  of  turning 
for  which  they  are  used,  and  may  therefore  be  considered  ra- 
ther as  parts  of  the  lathe  itself  than  as  mere  appurtenances. 
Fig,  13  represents  a  single  excentric  chuck :  P  is  a  strong 
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plate  which  screws  on  the  nose  of  the  mandril,  and  is 
turned  perfectly  true  on  the  face ;  two  dovetailed  pieces 
are  screwed  upon  it  near  the  edges,  between  which  the 
slide,  S,  works  by  means  of  a  screw  fixed  to  its  under  sur- 
face, and  working  in  a  nut  in  the  centre  of  the  ground- 
plate  ;  upon  the  slide  is  fitted  a  circular  plate,  which 
turns  upon  a  centre,  and  has  its  edge  cut  into  a  number  of 
teeth  according  to  the  size  of  the  chuck ;  C  is  a  click  with 
one  or  two  teeth  fitting  between  the  teeth  of  the  wheel, 
and  held  in  its  place  by  a  spring  under  the  other  end ; 
sometimes  the  teeth  of  the  click  are  fitted  into  a  groove, 
and  acted  upon  by  a  fine  screw  when  the  wheel  is  required 
to  be  moved  throu&;h  a  less  space  than  one  tooth,  but  this 
purpose  is  effected  in  a  very  superior  manner  by  a  second 
plate  turning  upon  the  first,  and  provided  with  an  endless 
or  micrometer  screw ;  the  great  advantage  of  this  arrange^ 
ment  is,  that  a  division  may  be  taken  by  the  screw  with- 
out altering  the  place  of  the  click;  the  nose,  N,  for  car- 


rying the  work,  is  fixed  to  the  upper  plate.  The  double 
excentric  chuck  is  nuide  in  the  same  manner,  but  it 
has  a  second  slide,  at  right  angles  to  the  first,  on  the  back 
of  the  ground  plate.  The  two  slides  ai-e  necessary  for 
some  sorts  of  work,  but  much  may  be  done  with  one  slide 
only.  In  common  turning  the  use  of  the  excentric  chuck  is 
to  bring  any  required  point  in  the  work  in  a  line  with  the 
centre  of  the  mandril ;  thus  circular  holes  may  be  cut  in 
any  part  of  a  plate,  the  edge  may  be  hollowed  out  by  any 
number  of  cunes  of  the  same  or  different  radii,  and  poly- 
gons with  curvilinear  sides  may  be  produced  with  the 
greatest  accuracy.  The  following  description  of  the  me- 
thod of  producing  three  simple  figures  will  give  a  general 
idea  of  the  application  of  the  chuck.  To  produce  Fi^. 
14,  set  the  slide  so  that  the  click-plate  run  concentric 
with  the  mandril ;  cut  the  outer  circle  which  forms  the 
four  curves  on  the  ends  of  the  arms ;  screw  the  slide  out 
the  length  of  the  radius  of  the  circle ;  draw  the  tool  nearer 
to  the  centre,  and  cut  one  of  the  segments  upon  the 
edge ;  move  the  click-plate  one  quai-ter  round,  and  cut  the 
second  segment,  and  so  on  for  the  other  two. 


Fig,  14. 
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For  Fig.  15,  mark  a  circle  the  full  size  of  the  intended 
figure ;  draw  out  the  slide  half  the  diameter  of  the  circle  as 
before ;  draw  the  tool  farther  from  the  centre  until  it  will 
cut  one  of  the  three  curves  forming  the  sides  of  the  figure  ; 
turn  the  click-plate  one-third  round  for  each  of  the 
other  two  sides :  screw  the  slide  half-way  back  ;  draw  the 
tool  nearer  to  the  centre ;  move  the  click-wheel  one-sixth 
for  the  first  of  the  smaller  segments,  and  one-third  for  each 
of  the  others.  Fig.  16  represents  a  pattern  cut  with  the 
rest  parallel  to  the  side,  instead  of  the  face  of  the  work, 
and  is  much  used  by  ivory  and  hardwood  turners  to  orna- 
ment their  work ;  the  material  being  turned  of  the  size  of 
the  base,  the  slide  must  be  drawn  oirt  one-third  of  the  ra^ 
dius,  and  the  lowest  of  the  smaller  circles  cut  with  a  flat- 
faced  tool  ;  the  slide  is  then  returned  to  its  place,  and  the 
second  circle  cut  io  the  same  manner,  but  concentric 
with  the  base;  the  third  ip  produced  by  drawing  the 
slide  out  the  same  distance  in  thf  opposite  direction, 
and  so  on,  producing  a  pillar  ot  small  circular  discs 
placed  in  a  zigzag  direction,  or  it  may  be  vaned  by 
turning  the  click-wheel  one-sixth  or  so  for  each  disc 
after  the  first,  without  altering  the  excentricity ;  they 
will  then  be  arranged  spirally.  In  ornamental  turning  the 
excentric  chuck  is  mostly  used  for  cutting  patterns  upon 
the  surface  of  the  work  without  altering  its  general  outline. 
Thus,  in  ornamenting  ivory  or  wood-work,  circles  and 
curves  are  laid  in  an  infinite  variety  of  positions  upon  the 
face  and  edges  of  the  work ;  and  a  very  pleasing  effect  is 
produced  by  the  assemblage  of  prominences  caused  by  the 
intersection  of  the  circles,  which  must  be  cut  with  tools 
sharpened  at  a  very  acute  angle,  and  generally  double- 
angular  or  V-shaped.    • 

The  ivory-turner  firequently  uses  a  small  instrument 
called  an  excentric  cutter  ;  it  is  formed  like  the  drill-stock, 
Fig.  11,  and  moved  by  a  bow ;  the  cutting  point  can  be 
fixed  at  different  distances  from  the  centre  by  means  of  a 
groove  and  screw.  In  conjunction  with  a  click-plate  upon 
the  mandril,  the  cutter  answers  many  of  the  purposes  of  the 
single  excentric  chuck,  with  this  great  advantage— that  it 
can  be  used  to  ornament  the  sides,  edges,  or  curves  of  work, 
while  the  excentric  chuck,  without  several  troublesome 
adaptations,  will  oidy  work  upon  a  flat  surface  ;  besides,  in 
using  the  cutter  the  lathe  is  stationary,  and  the  labour 
therefore  much  less.  With  the  single-sliae  excentric  chuck 
and  the  mandril  at  rest,  the  cutter  will  produce  patterns 
which  would  otherwise  require  the  double  excentric,  such 
as  cutting  circles  in  a  straight  line  not  intersecting  the 
centre  of  the  mandril. 

Geometric  Turning. — ^When  the  work  revolves  on  the 
lathe,  and  the  excentric  cutter  is  driven  by  a  band  in  con- 
nection with  the  mandril,  in  the  same  manner  as  the  drill- 
stock  in  Fig.  10,  a  great  variety  of  very  complicated  and 
beautiftil  epicydoidal  and  oUier  corves  may  be  cut,  which 
vriihout  the  cutter  require  an  dbboate  and  exceedingly 
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expensive  chuck.  This  geometric  chuck  is  an  excentric, 
with  the  addition  of  an  arrangement  for  giving  motion  to 
the  work  upon  the  chuck,  and  independent  of  the  mandril ; 
fixed  to  the  headstock  and  concentric  with  the  mandril  is 
a  toothed  wheel  which,  as  the  chuck  revolves,  drives 
another  and  smaller  wheel  on  its  under  surface :  this  latter 
is  connected  with  another  toothed  wheel  which  causes  the 
click-plate  and  work  to  revolve.  The  patterns  may  be  in- 
finitely varied  b}r  altering  the  relative  sizes  of  the  wheels ; 
and  by  introducing  an  extra  wheel,  and  so  causing  the 
work  and  chuck  to  revolve  in  opposite  directions  at  the 
same  time ;  and  lastly  by  changing  the  position  of  the  tool. 
Tlie  number  of  different  curves  that  can  be  produced  by 
these  changes  and  the  great  dissimilarity  to  each  other  can 
hardly  be  conceived.  In  the  article  Trochoidal  Curves, 
in  this  work,  are  many  well-executed  specimens  of  curves 
cut  by  the  geometric  chuck.  Suardi's  geometric  pen  pro- 
duces the  same  effect  by  different  means ;  but  the  latter  is 
merely  for  tracing,  not  cutting,  and  is  therefore  inapplica- 
ble to  the  lathe.     [Pen.] 

The  excentric  and  geometric  chucks  are  much  used  in 
producing  patterns  on  pla'tes  and  blocks  for  printing  and 
embossing,  sometimes  in  conjunction  with  rose-engine 
turning,  which  to  the  unpractised  eye  it  touch  resembles. 

Oval  Turning, — Until  -the  invention  of  the  oval  chuck 
the  production  of  true  ovals  was  a  matter  of  consider- 
able difficulty,  and  the  cutting  of  them  upon  the  lathe 
an  impossibility ;  with  it  we  can  turn  ovals  of  all  sizes 
and  proportions  with  almost  the  same  ease  as  circles. 
The  construction  of  the  chuck  is  simple.  Upon  the  front 
of  the  headstock  H,  Fig.  17,  is  placed  a  ring,  held  by 
screws  through  its  two  arms  and  the  projecting  pieces  on 
each  side  of  the  headstock ;  a  screw  is  placed  in  one  arm  of 
the  ring  to  draw  it  out  excentric  to  the  mandril.  Fig.  18 
shows  the  front  of  the  chuck  with  a  slide  moving  between 
dove- tails  t)n  a  ground-plate  ;  the  ground-plate,  as  shown 
m  Fig.  19,  has  two  slits  cut  from  the  centre  boss,  which 


Fig.  17. 


Fig.  18. 


Fig,  19. 


screws  on  to  the  mandiil,  nearly  to  the  circumference ; 
two  small  studs  are  cast  upon  the  back  of  the  slide,  which 
are  made  to  work  easily  in  the  two  slits,  and  stand  up  just 
above  the  face  of  the  ground-plate ;  when  the  slide  is  in  its 
place  two  steel  rubbers  with  straight  polished  faces  are 
screwed  to  the  studs,  and  stand  out  at  the  back  of  the 
ground-plate  at  right  angles  to  the  slits,  as  seen  in  Fi^.  19. 
The  ring  being  fixed  in  its  place  upon  the  headstock,  the 
chuck  is  screwed  upon  the  mandril,  the  rubbers  clasping  the 
ring,  which  must  be  kejjt  perfectly  smooth  and  well  ofled ; 
the  excentricitjr  of  the  ring,  acting  upon  tlie  rubbers,  draws 
the  slide  out  of  the  centre  m  opposite  directions  alternately, 
and  upon  the  tool  being  applied  an  oval  will  be  described 
upon  the  face  of  the  work,  having  the  shorter  diameter  in 
proportion  toihe  distance  of  the  tool  from  the  centre,  and 
the  longer  to  the  excentricity  of  the  ring. 

For  ornamental  work  the  oval  chuck  is  provided  with  a 
click  and  sometimes  a  micrometer  plate,  like  the  excentric 
chuck,  for  placing  the  ovals  in  different  directions ;  and  fre- 
quently the  oval  and  excentric  are  combined  in  one  chuck 
(with  a  stop  to  fix  the  oval  slide  when  not  in  use) :  by  this 
compound  chuck  ovals  mav  be  laid  in  excentric  circles  upon 
the  face  of  the  work,  ana  form  a  pleasing  variety  when 
mixed  with  circular  excentric  work  or  engine-turning. 

Rose-engine  Turnin^.-^Oi  all  the  different  sorts  of  or- 
nainental  turning  this  is  by  far  the  best  adapted  for  embel- 
lishing small  articles,  and  accordingly  it  has  for  a  long 
time  been  in  very  general  use  for  gold,  silver,  and  gilt- 
work  :  it  is  besides  applied  to  the  production  of  ground 
tints,  borders,  and  ornaments  on  copper,  steel,  and  wood, 
rollers  for  printing  and  embossing  calico,  leather,  and 
paper ;  and  many  other  sorts  of  ornamental  work.  Con- 
sidering the  great  variety  of  articles  to  which  it  is  appUed, 
it  is  surprising  how  few,  even  amongst  workmen,  are  ac- 
quainted with  the  machine  by  which  it  is  performed ;  and 
general  as  has  been  its  employment  for  these  forty  or  fifty 
years,  there  is  no  English  work  with  which  we  are  ac- 
quainted that  contains  a  good  description  oiiU 


The  origin  of  the  rose-engine,  like  that  of  many  other 
machines,  is  entirely  unknown  :  the  French,  who  are  ve:y 
expert  in  the  use  of  it,  and  applied  it  to  the  arts  lon^  be- 
fore it  was  at  all  generally  known  here,  lay  claim  to  its  in- 
vention, but  a  similar  machine  was  in  existence  in  Eng- 
land at  or  before  the  time  of  Sir  Isaac  Newton ;  and  we 
have  seen  some  specimens  of  its  work  upon  wood  which 
were  stated  upon  credible  authority  to  have  passed  th/ough 
his  hands. 

It  is  not  however  so  much  our  province  to  search  for  ib 
history  as  to  explain  its  structtu:e  and  application. 

An  unsteady  lathe,  which  in  revolving  produces  an  irre- 
gular circle,  is  a  rude  approach  to  the  rose-engine,  and 
may  very  possibly  have  furnished  the  first  hint  for  ita  in- 
vention. 

H,  Fig,  20,  is  a  headstock  very  similar  to  tliat  of  tht' 


Fig,  20. 


jP?  g-,  3ft#* 


lathe ;  but  instead  of  being  bolted  firmly  to  the  beds,  it  \\ 
only  supported  upon  the  conical  points  of  two  screws,  CC. 
in  the  two  metal  standards,  A  A,  fitted  and  bolted  to  \hc 
bench  or  bed,  which  is  here  drawn  in  section :  in  the  front 
and  back  of  the  headstock,  near  the  bottom,  are  two  sunk 
centres  to  receive  the  conical  points  of  the  screws,  which 
must  be  tightened  until  the  headstock  moves  upon  them, 
when  oiled,  freely  but  without  shaking;  the  screws  are 
then  secured  by  washers  that  run  upon  them,  and  tightea 
against  the  standards.  The  upper  part  of  each  of  \he^ 
stendards  carries  two  other  screws  at  right  angles  to  tho^ 
described,  for  the  purpose  of  holding  the  hea&tock  stead; 
when  the  rose-engine  is  to  be  used  as  a  common  latiie. 
IVo  of  these  screws  are  shown  in  the  front  of  the  engir.f 
{Fig,  21).    The  mandril  works  in  beaiings^  generally  c* 


soft  metal,  as  best  calculated  to  produce  the  smoothness  of 
motion  necessary  to  give  that  brilliant  polish  upon  which 
the  effect  of  engine-turning  upon  gold  or  silver  so 
much  depends.  Upon  the  mandril  are  mounted  the  pattern 
guides,  or  rosettes,  circular  plates  of  gun-metal  or  brass, 
each  about  half  an  inch  thick,  and  having  two  patterns  or 
waves  upon  its  nm.  The  rosettes  are  of  two  sorts,  fixed 
and  shifting.  The  fixed,  F,  are  screwed  to  a  collar  turned 
upon  the  mandril  itself;  the  moveable,  R,  are  fixed  upon 
a  cannon,  B  (  Pi^.  20)  (these  latter  rosettes  are  drawn  in 
section  to  exhibit  the  cannon) ;  the  plate  M  is  fixed  to  the 
cannon^  and  the  rosettes  are  prevented  firom.  turning  by  a 
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fe&ther  which  fits  into  a  notch  in  each  of  the  rosettes :  a 
nut  at  the  end  of  the  cannon  screws  all  tight  against  the 
plate  M. 

The  plate  D  is  put  on  the  mandril  at  the  back  of  the 
cannon  plate  M,  but  independent  of  both  ;  behind  this  is 
another  plate  P»  fitted  on  to  the  mandril  and  turning  with 
it ;  at  the  back  of  this  plate  is  a  nut,  which  is  tightened 
until  the  cannon  requires  some  little  force  to  turn  it  upon 
the  mandril  with  the  hand.  On  the  large  plate  P,  is  a 
spring-click,  which  falls  into  notches  cut  in  the  plate  D, 
which  itself  carries  an  endless  screw  working  into  a  half 
thread  cut  on  the  edge  of  the  cannon  plate  M. 

On  each  side  of  the  mandril  frame,  and  parallel  with  it, 
is  a  strong  bar,  the  ends  of  which  are  marked  B  in  Fig,  21, 
supported  upon  pillars  screwed  firmly  to  the  bench,  and 
connected  by  curved  bars  passing  beneath  the  rosettes. 

T  is  a  carnage  for  holding  the  rubber  R,  bv  means  of  the 
two  screws  in  uie  top  of  the  carriage :  the  rubber  is  a  small 
bar  of  .steel,  three  or  four  inches  long,  and  the  breadth  of 
th^  rosettes ;  the  ends  are  filed  away  above  and  below, 
prodacinff  a  more  or  le«B  blunt  curve  with  a  straight  face 
against  the  rosette,  and  are  hardened  and  well  polished.  -^ 

Screwed  into  the  bottom  of  the  headstock  is  a  strong  arm, 

A,  Figs.  20,  21,  with  a  square  hole  near  the  bottom,  to  re- 
ceive a  smaller  arm  pierced  with  hofes ;  one  end  of  this 
latter  is  attached  to  a  strong  spring  S,  and  by  placing  a 
pin  in  one  or  other  of  the  holes  m  the  small  arm,  the  spring 
may  be  made  either  to  press  or  pull  the  arm  h  with  less  or 
greater  force. 

The  rubber-carriage  T  being  moved  along  the  bar 

B,  till  the  end  of  the  rubber  is  exactly  opposite  the  face  of 
the  rosette  to  be  employed,  and  fixed  there  by  the  back- 
screw,  the  spring  set  to  pullihe  arm  A,  and  the  side  screws 
in  the  standards  A  turned  back  until  the  face  of  the 
rosette  rests  upon  the  rubber  R,  the  engine  at  each  revolu- 
tion will  produce  a  copy  of  the  indentations  upon  the  face 
of  the  rosette,  but  of  course  varying  in  the  proportion  of 
their  lengths  according  to  the  distance  of  the  tool  from  the 
centre. 

The  engine  is  moved  by  a  hand-winch  with  a  band  pass- 
ing round  a  foot-wheel,  and  another  connecting  a  small 
piUley  on  the  crank  with  the  mandril-pulley  £,  in  the  same 
manner  as  the  slow  motion  of  the  foot-lathe.  Fig.  2. 

The  slide-rest,  thoi^h  in  principle  nearlv  the  same  as 
that  represented  in  Fig.  9,  nas  several  adaptations  well 
worthy  of  attention.  In  the  first  place,  it  is  of  the  greatest 
consequence  that  the  height  of  the  tool  should  be  precisely 
the  same  as  the  centre  of  the  work,  or  the  pattern  will 
appear  twisted ;  and,  as  the  bed  or  bench  of  the  engine  is 
ot  wood,  metal  injuring  the  smoothness  of  the  work  by  a 
tiemulous  motion  that  atways  accompanies  it,  and  the  rest 
not  always  fixed  on  the  same  spot,  some  means  of  adjust- 
ment is  ioxind  necessary.  In  rests  of  the  very  best  con- 
struction it  is  provided  in  the  following  manner :  the  tail- 
piece or  foundation-plate  of  the  rest  F,  Figs,  20,  22,  has  a 


j^ 
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Fig.  24. 


hollow  cylinder  C,  fixed  in  the  middle  of  one  end,  just  be.- 
nft*th  the  triangular  bar  B.  and  standing  up  level  with  the 
sides  of  the  stock  A.  The  bar  B,  which  has  a  piece  at  eacti 
end  fitting  into  dovetails  in  the  sides  of  A«  has  a  cylin- 
drical piece  which  fits  accurately  into  the  hollow  cylinder 
C,  and  can  be  raised  or  lowered  at  pleasure  by  a  ring  or 
P.  C,  No.  1605. 


nut  N,  working  upon  the  outside  of  C ;  the  rest  being 

S laced  in  the  required  position,  and  fixed  to  the  bench  by 
le  screw^  S,  Fig.  20 ;  the  capstan-headed  screws.  Fig.  22, 
which  hold  B  in  its  place,  are  loosed,  the  tool  centred  by 
means  of  the  nut  N,  and  the  two  side  screws  again  tight- 
ened. The  stock  A  moves  round  upon  the  cylinder  C,  and 
can  be  fixed  at  any  required  angle  by  the  binding  nut  O. 

The  top  of  the  rest,  which  traverses  along  the  bar  B,  by 
means  of  a  screw  throughout  its  length,  provided  witli  an 
index-plate  and  winch-handle  S,  is  composed  of  two  pails, 
the  ground-plate.  Fig.  23,  and  another  plate.  Fig.  24,  which 
cames  the  tool-slide.  The  upper  plate  moves  round  a 
centre  by  means  of  an  endless  screw  fixed  to  the  lower 
plate,  and  working  into  the  edge  of  the  former,  whiph  has 
a  hollow  half  thread  to  receive  it.  When  cutting,  ine  tool 
must  of  necessity  be  some  Uttle  distance  in  advance  of  the 
front  of  the  rest,  and  when  the  upper  plate  moves  upon  a 
centre*pin,  fixed  in  the  lower  plate,  the  point  of  the  tool, 
being  beyond  the  centre,  is  thrown  out  of  its  position  in  a 
direction  opposite  to  the  traversing  of  the  plate.  This  is 
avoided  by  the  following  sinaple  but  ingenious  arrange- 
ment :  upon  the  front  of  the  ground-plate,  23,  and  close  to 
the  edge,  is  fixed  a  segment  of  a  circle,  the  centre  of  which 
is  shown  by  a  dot  beyond  the  edge  (about  three-eighths  of 
an  inch  from  it) ;  the  segment  is  conical,  the  larger  side 
upwards;  in  the  under  part  of  the  traversing-plate,  24,  is  a 
cavity  which  fits  accurately  upon  the  segment.  If  the 
front  of  the  rest  is  placed  three-eighths  of  an  inch  from 
the  work,  the  point  of  the  tool  will  not  be  moved  from 
its  place,  though  th5  plate  be  made  to  traverse  through  its 
utmost  range.  By  these  means  another  advantage  is  gained, 
namely,  that  the  upner  plate,  with  the  tool-slide  and  its 
appurtenances,'  may  oe  instantaneously  removed  from  off 
the  ground-plate,  by  merely  loosening  a  small  screw  at  the 
back  of  the  endless  screw,  which  presses  the  latter  into  the 
thread :  this  is  very  convenient,  either  for  getting  a  better 
view  of  the  work  in  case  of  any  irregularity  or  doubt,  and 
also  in  clearing  away  chips,  which  frequenUy  get  under  the 
plate  and  impede  its  action. 

We  have  now  described  all  the  parts  of  the  engine 
necessary  for  concentric  circular  face  turning ;  but  the 
engine  is  also  capable  of  turning  the  sides  and  edges  of 
work,  for  which  purpose  it  is  provided  with  a  separate  set 
of  waves  cut  upon  the  sides  of  the  rosettes,  some  of  which 
are  made  of  larger  diameter  than  others  for  that  purpose. 
The  rubbers  are  shaped  at  the  side  to  correspond,  the  man- 
dril has  an  end  way-motion  within  its  bearings,  and  is  acted 
upon  in  eifher  direction  by  the  lever-spring  G,  Fig,  20, 
wnich  has  its  fulcrum  upon  the  bench :  its  upper  end  is 
forked,  and  fits  a  groove  in  the  mandril,  and  the  lower  held 
by  an  arm  and  pin. 

For  side-work  the  slide-rest  is  placed  parallel  with  the 
bench  as  in  common  turning. 

The  excentric  and  oval  chucks  are  equally  applicable  to 
the  rose-engine,  and  need  no  further  description. 

The  square,  or  straight-line  chuck,  on  the  contrary,  is 
pecuhar  to  the  rose-engine,  and  forms  a  very  material  part 
of  it ;  the  object  of  it  is  to  lay  the  patterns  in  a  straight,  in- 
stead of  a  circular  direction.  Engines  are  made  for  this 
especial  purpose,  and  a  very  exceflent  description  of  one, 
under  the  name  of  *  machine  car6e,'  may  be  found  in  the 
*  Manuel  du  Toumeur.' 

Fig.  25  represents  the  straight-line  chuck ;  the  square 


Fig.  25. 


frame  A,  A,  is  fastened  to  the  two  arms  of  the  headstock, 
shown  in  Fig.  21,  by  bolts  and  nuts,  or  wedges ;  B,  B,  is  a 
slide,  connected  with  the  nose  of  the  man£il  either  by  a 
chain  or,  what  is  better,  a  rack  and  pinion ;  on  the  faee  of 
the  slide  are  click  and  screw-plates,  and  a  nose  to  receive 
the  chucks,  as  in  the  exoentric  and  oval  chucks. 

This  chuck,  with  the  slide-rest  set  parallel  to  its  face,  is 
an  exact  representation,  on  a  small  scale,  of  the  planeing- 
machine  before  mentioned. 

The  patterns  produced  by  the  straight-line  chiick  ofier  ^ 
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the  simplest  means  of  explaining  the  manner  in  which  they 
ai-e  compounded  from  the  simple  waves  on  the  rosettes. 

We  mentioned  several  sets  of  notches  in  the  plate  D, 
Fig.  20,  to  receive  the  tooth  of  the  click  on  plate  P ;  the 
distance  of  the  notches  apart  is  in  proportion  to  the  rosette : 
if  it  have  eighteen  waves,  the  notches  used  must  be  one- 
thirty-sixth  of  the  circle  apart,  and  so  on  for  all  other 
rosettes.  A,  Fig.  26,  is  the  wave  of  which  the  patterns 
B,  C,  and  D,  are  composed.  B  is  produced  by  taking  one 
division  of  the   slide-rest   screw  alter  each  wave   is  cut. 


After  cutting  the  first  wave  of  C,  take  one  notch  with  the 
click  and  two  divisions  of  the  slide-resjt  screw  for  each  suc- 
ceeding wave.  For  D,  place  the  click  in  a  set  of  notches 
three  times  as  close  to  each  other  as  those  used  for  C,  and 
for  each  wave  take  one  notch  and  one  division  of  the  rest- 
screw,  reversing  the  direction  of  the  click  at  every  third 
wave.  For  the  last  two  patterns  a  rosette  with  only  half 
the  number  of  waves  is  employed. 

E  is  produced  by  laying  the  second  wave  upon  the  first, 
but  alternating :  this  is  done  by  taking  the  click  without 
moving  the  rest-screw ;  one  aivision  on  the  screw  for 
the  third,  and  the  click  only  for  the  fourth ;  then  taking 
two  divisions  on  the  screw  for  the  fifth,  proceed  as  before. 
For  F  place  the  click  in  a  set  of  notches  of  double  fineness  ; 
take  one  notch  and  one  division  of  the  screw  for  the  second 
wave,  two  notches  only  for  the  third,  and  one  notch  and 
one  division  for  the  fourth. 

These  specimens  will  serve  to  show  the  immense  number 
of  patterns  which  may  be  produced  with  twenty  or  thirty 
rosettes  and  theh*  combinations.  Many  curious  patterns 
are  produced  by  using  two  rosettes,  one  fixed  to  the  man- 
dril, the  other  on  the  cannon:  the  former,^ not  being 
affected  by  the  click,  will  always  lay  the  weaves  in  tlie  same 
position,  while  the  latter  may  be  shifted  as  above  described, 
and  by  having  one  of  the  rubbers  to  advance  and  recede, 
the  relative  quantity  of  the  two  waves  may  be  varied  at 
pleasure. 

For  cutting  copper  and  steel  plates,  or  wood  blocks,  the 
tool  is  sharpened  with  two  acute  angles,  but  in  turning 
gold  and  silver  work  the  quantity  of  metal  taken  off  is  re- 
quired to  be  so  minute  that  the  two  faces  of  the  tool  must 
be  rubbed  to  such  an  obtuse  angle  as  to  appear  almost 
straight ;  for  this  purpose  a  small  macliine  is  used  with  an 
arm,  against  which  the  tool  is  held,  that  can  be  fixed  at  the 
required  angle  by  a  graduated  quadrant :  some  of  these 
sharpening  tools  are  rubbed  upon  the  oil-stone,  others  are 
screwed  to  the  bench  and  the  oil-stone  rubbed  upon  a  fiat 
surface,  with  a  small  hole  in  the  centre  through  which  the 
I)oint  of  the  tool  is  advanced  against  a  guide.  The  tool 
after  being  thus  sharpened  has  the  edge  rubbed  upon 
copper  or  Turkey-stone,  and  afterwards  polished  upon  a 
piece  of  buff-leather  charged  with  crocus. 

Close  to  the  side  of  the  tool  in  the  rest  is  placed  a  stop, 
or  touche,  as  it  13  called,  to  regulate  the  depth  of  the 
cut:  the  touche  has  a  very  small  face  highly  polished, 
which  rubs  upon  the  work  in  advance  of  the  tool,  and  can 
be  drawn  in  or  out  by  the  sliding  piece  and  screw  S,  Fig. 
24.  This  touche  is  used  with  all  irregularly-shaped  work  ; 
but  when  the  surface  is  perfectly  flat,  as  it  must  be  to  pro- 
duce superior  work  upon  plates  and  blocks,  the  tool-slide  is 
kept  out  to  the  required  distance  by  a  screw  or  pin  and  stop. 

It  is  for  turning  watch-cases,  lockets,  and  other  raised 
or  domed  work,  either  circular  or  oval,  that  the  screw  S  and 
false  centre  C,  Fig.  23,  come  into  operation.  The  work 
being  fixed  on  a  chuck  with  cement,  and  set  perfectly  true 
to  the  mandril,  the  rest  must  be  placed  as  before  directed, 
80  that  the  centre  of  the  segment  and  quadrant  is  on  the 


face  of  the  work.     The  screw  S,  Fig.  23,  is  then    tviiri-t 
back  until  the  tool  is  at  a  right  angle  to  the  part    to     ■* 
first  cut;  a  plain  circle  or  thread  is  cut  round  the  ou-r 
edge  of  the  work,  and  a  rosette  being  brought  into  ae tee- 
the first  wave  is  cut  round  close  to  tne  thread  ;    the  mc 
ing  of  the  click  and  rest-screw  depends  of  course  upon  T : 
pattern  to  be  turned.  But  after  each  alteration  of  the  iat? 
the  quadrant-screw  S  must  be  turned  till  the  tool   is  at  ^ 
right  angle  as  before. 

The  number  of  adaptations,  on  account  of  the  varit -^ 
and  irregular  shapes  of  the  different  pieces  of  work  to  \  ■ 
engine-turned,  is  very  large,  and  would  take  up  far   r.  - 
much  space  to  describe.    We  shall  only  mention  one  i'o-. 
holding  small  cylinders,  such  as  pencil-cases,  on  the  strai  i:  : 
line  chuck  :  the  work  is  placed  on  a  steel  mandril  whic-h  n- 
it  tightly,  and  is  rubbed  over  with  a  little  sealing-wax  r 
prevent  the  work  shifting  its  position.     This  mandril   i- 
held  upright  in  a  chuck,  which  has  a  small  dividing  pla*. 
and  screw  with  a  square  hole  at  the  top,  and  a  pointcJ 
screw  at  the  bottom.    The  tool  is  set  exactly  oppoate  the 
centre  of  the  work,  and  the  divisions  are  taken  by  turn»nr 
the  mandril  of  the  chuck  instead  of  the  rest-screw. 

Cutting  the  rosettes,  which  everv' engine-turner  ought  to 
do  for  himself,  is  an  operation  of  considerable  nicety,  a^ 
the  waves  are  mostly  very  shallow,  and  the  rosettes  lars^e . 
to  make  them  work  easily,  and  the  slightest  fault  in  a  wa^  e 
will  be  repeated  through  the  whole  work.  They  are  ;:^i> 
nerally  placed  upon  a  lathe,  and  the  indentations  cut  o  *t 
with  a  circular  cutter,  larger  or  smaller  accon^ng  to  the 
length  and  depth  of  the  wave.  Sometimes  a  straisht  cntttr 
is  used,  which  passes  through  a  square  hole  in  the  centrt 
of  a  piece  of  iron  that  swings  in  a  fork-shaped  stock,  and 
can  he  set  out  to  any  required  radius  and  fixed  by  a 
screw.  The  face  of  the  cutter  is  angular,  and  is  sloVl^ 
drawn  by  the  rest-screw  across  the  wicSh  of  the  rosette  :  2 
little  only  is  cut  out  at  a  time,  and  the  rosette  is  gone  ove: 
several  times  until  the  waves  meet  each  other,  or  are  cut 
up.  This  is  a  slow  process,  but  when  carefully  conduct t\f 
produces  a  beautifully  smooth  rosette.  The  waves  pro- 
duced by  both  of  these  methods  are  divided  from  each 
other  by  a  sharp  line,  which,  except  for  rosettes  oT  tht 
highest  numbers,  must  be  rubbed  down  with  great  care, 
either  by  polishing  or  working  very  gently  in  the  engine 
against  a  rough  nibber.  Rosettes  of  few  waves  are  copied, 
or  engine-turned,  by  means  of  an  original  guide  placed 
upon  the  nose  of  the  engine. 

In  the  *  London  Journal  of  Arts  and  Sciences,'  vol.  i.. 
1820,  is  a  full  description,  with  engravings,  of  two  ver)- 
superior  machines  for  engine-turning,  invented  by  Messi>. 
Perkins  and  Heath,  in  which  the  rosettes  are  dispensed 
with,  and  their  place  supplied  by  an  excentric  wheel,  or 
cam,  wliich  produces  one  wave  only ;  but,  by  means  of 
toothed  wheels,  as  many  of  these  waves  as  are  requisite  are 
introduced  during  eacfi  revolution  of  the  mandril.  Th;> 
engine  produces  an  immense  variety  of  patterns,  with  the 
very  great  advantage  of  all  the  waves  bemg  precise  coun- 
terparts of  each  other,  not  being  subject,  as  is  the  case 
with  rosettes,  to  irregularities  of  workmanship  or  partial 
injury. 

To  this  circumstance,  among  others,  is  oi^ng  the  extra- 
ordinary beauty  and  regularity  of  the  patterns  cut  by  Messrs. 
Perkins  and  Co.  on  Bank-note  and  other  plates,  specimens 
of  which  are  worthy  of  the  most  attentive  consideration  ol 
the  engine-turner.  These  gentlemen  also  introduced  a 
system  of  transferring  the  patterns  cut  upon  a  steel  roller, 
afterwards  hardened,  to  any  requisite  number  of  steel  plates : 
thus  the  patterns  are  reversed,  producing  white  lines  on  a 
coloured  ground,  as  in  letter-press  printing.  Sometimes, 
after  part  of  the  pattern  is  thus  transferred,  the  remainder 
is  cut  upon  the  plate  itself,  producing  the  efi'ect  of  a 
mixture  of  copper-plate  and  letter-press  printing  upon  the 
same  plate. 

Work  of  this  description  is  generally  cut  with  a  diamond, 
as  a  steel  tool  is  habfe  to  break,  or  get  dull,  and  destroy 
the  uniformity  of  the  effect. 

We  have  enumerated  the  principle  sorts  of  turning,  and 
described  the  means  employed ;  but  there  remain  many 
ingenious  and  useful  machines  and  tools  which  we  have 
necessarily  left  unnoticed,  and  we  refer  our  readers,  for 
further  information,  to  the  Manuel  da  Tourneury  par  L. 
E.  Bergeron,  3  vols.  4to.,  Paris,  1816  ;  VArt  de  Tournpi- 
en  Perfection^  par  C.  Plumier,  fol.,  Lyon,  1701,  and  P. 
Dasormeux,  Pans,  1824;    Transactio?is  qf  the  Society  of 
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Arts,  vols,  xlvi.,  xlvii.,  &e. ;  Mechanics'  Magazine,  Dec. 
3(),  1826 ;  July  21,  Dec.  15,  ]827 ;  March  7,  and  June  20, 
1829  ;  June  28,  18»%  &c. ;  Ibbotson's  Specimens  of  Excen- 
trie  Circular  Turning,  and  Hand-Booh  of  Turning,  Lond., 
1842. 

TURNIP,  the  common  name,  of  the  Brassica  rajni. 
The  turnip  in  its  wild  state  is  a  native  of  Great  Britain, 
and  is  frequently  found  in  the  borders  of  fields  and  waste 
X^laces.  It  has  a  caulescent,  orbicular,  depressed  fleshy 
root,  with  the  radical  leaves  scabrous  and  l)rrate,  whilst 
those  of  the  stem  are  nearly  entire  and  smooth.  When 
wild,  it  varies  much  in  height  according  to  the'soil,  and 
always  bears  yellow  flowers.  By  cultivation  the  size  of 
the  plant,  especially  the  root,  is  sometimes  enormously 
increased.  The  young  leaves  and  buds  of  the  turnip  are 
gathered  and  eaten  under  the  name  of  *  turnip-tops.*  The 
roots  consist  of  a  large  mass  of  soft  cellular  tissue,  in  which 
starch  and  sugar  are  deposited.  The  root  of  the  turnip 
contains  a  large  proportion  of  water.  Dr.  Lyon  Playfair, 
in  a  late  analysis  of  tne  food  of  cattle,  made  at  the  request 
of  the  Royal  Agricultural  Society,  gives  the  following  as 
the  ingredients  m  100  parts  of  turnips : — 

Water 89 

Unazotised  matters  (starch  and  sugar)  9 

Albumen  .         .         .         .         ,         1 

Inorganic  matter        •        •         •         •         I 

100 

There  are  several  sorts  of  turnips  known  to  agricultu- 
rists, which  belong  to  the  varieties  Brassica  rapa  depressa 
and  B.  r.  oblonga.  The  former  aiFords  the  flat  or  roundish 
turnips,  the  latter  the  tankard  or  decanter  sorts.  In  Dau- 
phiny  a  variety  of  the  common  turnip,  the  B.  r,  oleifera, 
IS  grown  for  the  purpose  of  procuring  oil  from  its  seeds. 
It  is  not  however  more  productive  in  this  respect  than  the 
B.  campestris  and  B,  napus.  The  turnip  is  sometimes 
cultivated  in  the  kitchen-garden,  but  its  qualities  for  culi- 
naiy  purposes  when  thus  grown  are  never  so  good  as  when 
obtained  from  open  fields. 

The  Swedish  turnip,  so  well  known  in  agriculture,  is  the 
produce  of  Brassica  campestris,  and  is  a  variety  of  that 
species  known  under  the  name  of  B.  c.  Rutabaga. 

TURNIP-FLY,  a  name  popularly  applied  to  the  Haltica 
Cor  Altica)  nemorum,  a  little  insect  belonging  to  the  order 
Coieoptera,  which  annoys  the  farmer  by  destroying  his 
crop  of  tiu-nips,  when  in  the  early  stages  of  their  growth. 
The  species  of  the  genus  Haltica  are  remarkable  for  their 

f)ower  of  leaping,  which  is  effected  by  means  of  the  pecu- 
iar  formation  of  their  very  thick  hind  legs.  They  are 
among  the  smallest  of  beetles,  and  are  variously  coloured 
with  green,  brown,  or  yellow,  often  brightly  shining.  Some 
destroy  the  cabbage,  others  flax,  others  tobacco,  or  hops ; 
but  the  turnip  is  the  greatest  sufferer  from  the  ravages  of 
these  little  creatures,  which,  though  small  in  size,  are  many 
in  number.  They  love  sunshine,  warmth,  and  fine  weather, 
and  eat  away  the  surface  of  the  young  leaves  of  the  plant 
w  ith  voracity.  The  larva  feeds  within  the  full-gro^vn  leaf, 
in  which  the  egg  has  been  laid  and  attached  by  its  parent, 
but  does  little  or  no  mischief  to  the  growth  of  the  plant. 
It  is  the  beetle  wliich  destrovs  the  first  smooth  leaves  or 
cotyledons  of  the  turnip.  It  scents  out  the  turnip  crop 
from  a  great  distance,  and  flies  towards  it  even  aj^ainst  the 
wind.  It  feeds  by  night,  and  during  the  day  retires  under 
the  cotyledon.  The  parent  insects  are  to  be  seen  in  the 
eailiest  fine  days  of  February,  and  do  not  disappear  before 
the  end  of  October,  but  they  do  not  feed  mucn  after  the 
latter  end  of  September.  There  are  five  or  ^x  broods  of 
these  in  a  summer.  Besides  the  Haltica  nemorum,  which  is 
of  a  shining  black,  with  a  yellow  stripe  down  each  elytron, 
the  Haltica  similis  and  H.flava  are  also  destructive  to 
turnips. 

The  destruction  caused  by  these  insects  may  ^c  conceived 
when,  so  long  ago  as  1786,  Mr.  Young  stated  that  the 
tuniip  crop  destroyed  in  Devonshire  alone  was  valued  at 
lOO.(XX)/. ;  consequently,  many  entomologists  have  directed 
their  <)ttention  both  to  the  inquiry  into  the  habits  of  the 
animal  and  the  finding  a  remedy  for  the  mischief  it  causes. 
Admirable  essays  on  the  subject  have  been  published  in 
the  '  Entomological  Transactions'  by  Mr.  Le  Keux,  and  in 
the  *  Journal  of  the  Agricultural  l&ciety  of  England,'  by 
jMp.  J.  Curtis,  which  may  be  consulted  with  advantage  by 
the  farmer. 

Among  the  remedies  which  have  been  proposed  are 
fumigation,  watering  with  weak  brine,  steeping  the  seed 


in  brine,  applying  lime  and  soot  to  the  land,  and  the  appli 
cation  of  wormwood  decoction  and  road-dust.  The  last 
has  been  gi-eatly  recommended  in  Germany,  and  there  in 
an  essay  on  the  subject,  by  M.  Wundram  of  Dorste,  Hano- 
ver, in  the  *  Transactions  of  the  Royal  Agricultural  Society 
of  Vienna.'  But  English  authors  question  its  efficacy,  and 
as  yet  it  is  very  doubtful  whether  we  have  discovered  any 
efficient  means  of  opposing  this  mischievous  little  beetle. 

TURNIPS.  Brassica  rapa.  This  well-known  plant  is 
cultivated  for  its  bulbous  roots  both  in  the  garden  and  the 
field.  As  a  culinary  root  it  has  been  prized  from  the 
earliest  times,  and  many  varieties  have  been  cultivated  for 
the  table ;  but  it  is  those  of  a  larger  kind,  cultivated  in  the 
fields,  which  form  so  important  a  part  of  the  most  im- 
proved systems  of  agriculture  on  all  light  soils,  that  the 
success  of  the  farmer  is,  in  general,  proportioned  to  the 
quantity  of  turnips  raised  on  his  farm.  They  are  the  great 
foundation  of  all  the  best  systems  of  cropping,  by  supply- 
ing the  manure  required  for  the  subsequent  crop,  and,  at 
the  same  time,  clearing  the  land  of  all  noxious  weeds,  by 
the  numerous  ploughings,  stirrings,  and  hoeings  which  they 
reoiiire. 

Turnips  were  first  raised  upon  land  which  had  already 
borne  a  crop  that  was  reaped  early  in  summer,  and  on 
fallows  which  had  been  worked  and  cleared  early,  so  as  to 
leave  a  sufficient  interval  between  the  last  plouffhing  and 
the  time  of  sowing  winter  com  to  have  a  tolerable  crop  of 
turnips.  These  turnips  however,  which  are  still  cultivated 
by  the  name  of  stubble  or  eddish  turnips,  never  grow  so 
large  as  those  which  had  been  sown  earlier  on  land  well 
prepared  and  highly  manured. 

The  regular  cultivation  of  turnips  on  a  large  scale  was 
orijfinally  introduced  from  Flanders  into  Norfolk  two  cen- 
turies ago,  and  from  Norfolk  was  brought  into  the  south 
of  Scotland  and  the  north  of  England  about  a  century 
after.  It  was  long  confined  to  one  or  two  individuals, 
who  cultivated  turnips  very  successfully;  but  at  last  it 
spread,  and  was  greatly  improved  by  introducing  the  row 
culture,  according  to  Tull's  system,  which  acc^uired  the 
name  of  the  Nortnumberland  mode  of  cultivation.  The 
usual  mode  of  sowing  turnips  both  in  Flanders  and  in  Nor 
folk  was  broadcast,  and,  as  the  labourers  in  both  countries 
became  very  expert  in  hoeing  them  out  at  regular  distances, 
this  mode  was  long  preferred.  In  fact  the  cultivation  of 
turnips  in  rows  is  scarcely  practised  at  all  in  Flanders,  and, 
notwithstanding  its  evident  superiority  in  respect  to  quan- 
tity of  produce  and  economy  of  labour,  it  cannot  be  said 
to  be  yet  universally  adopted  in  Norfolk  and  the  neigh- 
bouring counties ;  so  slo\viy  does  every  agricultural  im- 
provement spread  among  the  great  mass  of  farmers.  All 
farmers  however  who .  have  any  pretensions  to  a  good 
system  of  cultivation  adopt  the  Northumberland  plan,  of 
which  a  short  account  will  be  found  in  the  agriculture  of 
that  county  in  this  work.  But  there  are  some  particulars 
not  mentioned  there  which  are  worthy  of  notice,  and  which 
lead  to  still  further  improvements  m  the  practice.    The 

freat  object  on  poor  light  lands,  especially  those  which 
ave  lately  been  brought  into  cultivation,  is  to  raise  a  crop 
of  turnips ;  for  when  once  this  is  obtained,  and  the  land 
has  been  improved  by  the  folding  of  sheep  upon  it,  there 
is  no  great  difficulty  m  maintaining  the  fertility  thus  pro- 
duced by  judicious  management  and  frequent  green  crops. 
Great  improvement  in  poor  soils  has  been  effected  by  tne 
introduction  of  ground  bones  as  a  manure,  which  have  the 
peculiar  property  of  favoring  the  growth  of  the  turnip,  and 
have  consequently  been  used  on  poor  light  sands  and 
gravels  to  a  great  extent,  and  with  unvaried  success,  with- 
out much  help  from  farm-yard  manure.  It  has  however 
been  found  that  a  much  greater  profit  is  obtained  from  the 
land  by  uniting  the  regular  application  of  farm-yard  dung 
with  that  of  the  bone-dust.  For  this  purpose  the  be£ 
farmers  prepare  their  land,  where,  they  intend  to  sow  tur- 
nips, earfy  after  harvest,  by  giving  it  as  complete  a  culti- 
vation as  they  can  before  winter ;  and  they  put  on  it  a  good 
coat  of  manure,  and  plough  it  in.  In  the  beginning  of 
summer  another  ploughing  is  given,  with  repeated  nar- 
rowings,  to  destroy  the  weeds  which  have  sprung  up.  If 
the  subsoil  is  dry,  or  the  land  has  been  thoroughly  drained, 
the  seed  may  be  drilled  in  rows  from  2  feet  to  30  inches 
apart,  with  bones  or  any  equivalent  artificial  manure  on 
the  flat  surface.  The  turnip-seed  can  scarcely  fail  to  vege- 
tate soon :  less  danger  arises  from  dry  weather  than  if  they 
were  on  the  top  of  a  ridge,  and  the  intervals  canbe  readily 
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stirred  by  the  PJ[ough  or  any  other  instrument  adapted  to 
the  purpose,  llie  manure,  which  has  had  time  to  incor- 
porate with  the  soil  and  to  impart  to  it  the  various  gaseous 
products  of  its  decomposition,  is  in  the  best  state  to  nourish 
the  j'oung  plant,  until  it  can  push  forth  its  roots  and  feed, 
88  it  were,  on  the  bone-dust :  a  more  rapid  growth  is  en- 
sured, which  is  the  best  preservative  against  the  fly ;  and 
experience  has  proved  that  this  is  a  much  more  certain 
way  to  insure  a  good  crop  of  turnips,  especially  of  swedes, 
than  the  old  method  of  putting  all  the  manure  imme- 
diately under  the  seed  in  the  rows,  where  it  often  remains 
inert  if  dry  weather  comes  on  soon  after  the  seed  is  sown. 
The  quantity  of  manure  put  on  in  autumn,  or  very  early 
in  spring,  depends  on  the  means  of  the  farm :  if  ten  cubic 
yaras  of  short  dung  can  be  afforded  per  acre,  the  crop  of 
turnips  will  amply  repay  it,  and  twenty  bushels  of  bone- 
dust  or  less  per  acre  will  be  sufficient  to  drill  with  the  seed. 
Ix)ng  fresh  manure  may  be  safely  ploughed  in  before 
winter,  which  would  be  very  improper  in  a  light  soil  if 
used  in  summer.  This  will  be  rotten  before  the  turnips 
are  sown,  and  all  the  expense  of  forming  dunghills  and 
turning  them  over  is  saved.  There  is  no  danger  of  the 
manure  being  wasted ;  for  whatever  weeds  may  be  pro- 
duced will  be  ploughed  in  and  returned  to  the  soil.  All 
the  nutritious  parts  of  the  decomposing  dung  will  be  ab- 
sorbed by  the  earth,  and  none  of  them  will  evaporate. 
Where  farm-yard  manure  is  scarce,  half  the. above  quantity 
may  be  used,  and  a'fair  crop  of  turnips  may  still  be  expected. 
AVe  have  ourselves  followed  this  method  with  abundant 
manure,  and  also  with  half  the  usual  quantity,  the  success 
being  always  in  proportion  to  the  quantity  of  farm-yard 
manure. 

The  early  vegetation  of  the  seed  is  essential  to  a  good 
crop  of  turnips.  In  its  young  and  tender  state  it  is  liable 
1o  a  variety  of  accidents.  Its  great  enemy  is  the  turnip- 
fly  {altica  nemorum),  which  appears  always  in  great  quan- 
tities, if  there  is  any  continuance  of  dry  weather.  The 
more  frequently  turnips  are  sown  on  the  same  ground  the 
more  abundant  is  the  fly,  but  where  the  surface  has  been 
pared  and  burned  there  is  seldom  any  loss  from  this  cause. 
Many  remedies  have  been  proposed  lor  this  evil,  and  some 
with  great  confidence.  It  appears  that  the  fly  remains  in 
the  state  of  an  egg  in  the  ground,  and  that  it  is  hatched 
when  exposed  to  the  light  and  heat  of  the  sun.  The  time 
at  which  it  begins  to  attack  the  seed-leaves  of  the  turnip 
coincides  with  their  vegetation,  and  it  has  therefore  been 
proposed,  with  some  appearance  of  reason,  to  let  the  in- 
sect have  the  start  of  the  turnips,  b)r  leaving  the  land  some 
time  undisturbed  before  the  seed  is  sown,  and -carefully 
cleaning  it,  so  that  the  insect  shall  And  no  food,  and  conse- 
quently die.  This  is  supposed  to  require  10  or  12  days  to 
effect.  The  seed  is  then  drilled  and  the  laud  rolled,  and 
it  is  asserted  that  the  ravages  of  the  fly  are  thus  entirely 
prevented.  However  this  may  be,  it  is  generally  found 
that  in  moist  weather  the  Ay  does  comparatively  little 
hai'm,  as  then  the  vegetation  is  rapid,  and  the  plant,  when 
once  it  has  put  forth  its  rough  leaves,  is  considered  s^e. 
Whatever  thtrefore  accelerates  the  vegetation,  will  secure 
the  growth  of  the  turnip.  Hence  the  advantage  of  dunging 
the  soil  before  winter,  by  which  means  it  is  enriched  uni- 
formly, and  a  great  portion  of  the  maniu'e,  having  become 
soluble,  absorbs  moisture  from  the  atmosphere.  In  very  dry 
seasons,  if  water  is  at  hand,  it  is  well  worth  while  to  water 
the  newly-sown  rows  by  means  of  a  common  water-cart  ; 
and  if  some  liquid  manure  be  mixed  with  the  water,  the 
effect  will  be  astonishing.  By  means  of  two  leathern  hose 
two  rows  may  readily  be  watered  at  once ;  and  if  the  pond 
or  stream  be  not  above  half  a  mile  off,  a  vast  extent  of 
ground  may  thus  be  watered  in  one  day.  Nothing  brings 
on  vegetation  so  fast  as  diluted  liquid  manure,  care  being 
taken  that  it  be  not  too  strong.  The  best  time  for  water- 
ing is  in  the  evening  or  early  in  the  morning ;  and  if  in  a 
fine  summer's  night  the  water-cart  were  used  before  day- 
light, there  would  be  no  great  inconvenience  to  the  horse 
or  his  driver.  It  sometimes  happens  in  soils  rather  com- 
pact, that  a  crust  is  formed  on  the  surface  which  has  been 
narrowed  fine  and  rolled,  and  this  impedes  the  vegetation 
by  excluding  the  air  necessary  to  germination ;  in  this  case 
no  better  remedy  can  be  applied  than  watering,  which 
softens  the  crust  and  lets  the  young  plant  through.  As 
soon  as  the  turnip-plant  has  put  forth  its  rough  leaves,  the 
intervals  between  the  rows  should  be  stirred  with  a  light 
plough  drawn  up  by  one  horse.    The  pldugh  can  be  made 


to  go  within  an  inch  or  two  of  the  plants,  throwing  11^ 
earth  from  tlie  row  into  the  interval:  a  small  harrow,  whitii 
can  be  set  to  any  required  width,  is  then  drawn  between 
the  rows  to  loosen  the  earth  raised  by  the  plough-  Tlii 
greatly  increases  the  absorption  of  moisture  and  invigoraie* 
the  young  plants.  They  may  now  be  thinned  out  in  th* 
rows  by  means  of  a  hoe  about  12  inches  broad,  which  wi:. 
hoe  out  all  the  superfluous  plants  leaving  little  tufls  a  feet 
or  more  apart.  These  tufts  are  thinned  out  by  hand,  leavic^ 
only  one  healthy  plant  in  each.  Thus  the  turnips  are  lefl 
at  a  proper  distance,  and,  having  ample  room,  will  sogt. 
cover  the  rows.  A  horse-hoe  is  now  drawn  between  the 
rows  to  eradicate  all  weeds  and  keep  the  soil  open  for  ihi 
fibres  of  the  roots  to  shoot  in.  It  is  not  advisable  to  throw 
the  earth  over  the  turnips,  unless  it  be  just  before  winder,  t: 
protect  them  from  the  frost ;  on  the  contrary,  in  wet  weather 
the  earth  is  more  likely  to  cause  the  turmp  to  rot  than  to 
help  its  growth.  The  fibres  which  draw  tne  nourisfam&tt 
strike  in  the  soil  below,  and  spread  between  the  rosn 
wherever  they  meet  with  a  loose  and  mellow  earth. 

In  order  to  have  a  heavy  crop,  especially  of  Swediit 
turnips,  or  rutabaga^  it  is  advisable  to  sow  the  seed  eariy. 
that  is,  in  the  beginning  or  middle  of  May.  They  will  thee 
have  the  advantage  of  me  summer  showers,  and  be  beyond 
the  reach  of  the  fly  in  a  very  few  days,  and  when  the  diy 
weather  sets  in  they  will  already  have  a  supply  of  moisture 
in  their  roots,  and  the  fibres,  having  struck  aeep,  will  net 
suffer  any  check.  The  only  inconvenience  of  sowing  etrk 
is  that  many  of  the  plants  are  apt  to  run  to  seed.  This  is 
in  many  cases  owing  to  the  seed  which  is  used.  If  th« 
seed  has  been  raised  from  fine  roots  which  have  stood  the 
winter,  there  is  little  danger  of  the  plants  runnine  to  seed  m 
the  fii-st  summer ;  but,  as  is  often  the  case,  if  small  imperfec* 
roots  are  taken,  or  those  which  run  to  seed  in  autumn,  the?: 
the  plants  will  have  a  tendency  to  produce  seed  and  no* 
bulbs.  The  white  Norfolk  turnip  and  its  varieties  shouk 
be  sown  about  midsummer  to  have  a  good  and  heavy  crop 
before  winter.  The  distance  at  which  they  may  be  left  ii 
thinning  them  out  must  depend  on  the  variety,  whether  i» 
has  a  wide  spreading  top  or  not.  The  best  crops  both  o: 
swedes  and  common  field  turnips  are  generally  those  wher 
the  tops  are  vigorous  and  moderately  spreading.  A  sni£! 
top  will  not  nourish  a  large  bulb  :  but  when  the  growth  b 
chiefly  in  the  leaves,  the  bulbs  are  seldom  large. 

It  may  be  considered  as  a  general  rule,  tlutt  the  mo«* 
advantageous  mode  of  consuming  turnips  is  to  draw  tber. 
and  cut  them  in  slices  in  the  fleld,  to  be  there  consumed  il 
trouglis  by  sheep,  to  whom  com  or  oil-cake,  as  well  as  hk\ 
is  regularly  given.  When  the  crop  of  turnips  is  abun- 
dant, part  of  them  may  be  stored  for  the  cattle  in  the  yii-. 
or  fatting-stalls,  and  for  the  milch-cows  and  heifefv 
They  will  require  nothing  but  good  straw,  if  they  hiM 
plenty  of  turnips,  and  no  nay  whatever  need  be  used,  un- 
less it  be  for  the  horses ;  and  even  they  will  thrive  well  oi: 
Swedish  turnips  and  straw  with  a  small  quantity  of  oai>. 
Turnips  are  often  left  in  the  field  all  the  winter,  whieb 
greatly  deteriorates  them.  If  they  cannot  all  be  fed  o^ 
before  Christmas,  they  should  be  taken  up,  with  the  topi 
on  and  set  close  together,  covered  with  the  tops  on  a  piecx 
of  grass  or  in  some  dry  spot.  They  will  thus  be  quite  suf- 
ficiently protected  from  the  frost :  or  the  tops  may  be  cut 
off  within  an  inch  of  the  crown  of  the  root,  and  thej  ma} 
be  stored  in  long  clamps  five  feet  wide  and  four  feet  hi^h. 
sloped  like  the  roof  of  a  house  and  covered  with  straw  anu 
earth,  in  which  state  they  will  keep  till  they  are  wanted 
It  is  advantageous  to  have  different  varieties  of  turnip^ 
which  will  come  to  perfection  in  succession;  and  it  l« 
useful  to  sow  some  at  different  times  for  this  purpose 
The  small  turnip,  which  from  its  rapid  growth  u  callee 
the  nimble  turnip,  may  be  sown  as  late  as  the  end  c: 
August,  and  in  mild  seasons  will  produce  tolerable  hvilbt 
in  winter  and  early  in  spring.  The  frost  will  not  injure  s 
growing  turnip  so  readily  as  one  which  is  come  to  perfec- 
tion and  the  leaves  of  which  are  withered.  Some  varieties, 
like  the  yellow  Aberdeen  and  the  men  rpund  turnip,  gK 
hardier  tnan  others,  and  will  stand  the  winter  well  in  a  tight 
and  dry  soil. 

There  are  so  many  varieties  cultivated,  that  it  is  difficult 
to  enumerate  them.  The  Swedish  turnips  may  be  classed 
according  to  the  colour  and  size  of  their  tops  and  the  shap 
of  the  bulb.  The  best  have  but  little  stem  rising  iW>m  the 
bulb  and  a  good  tuft  of  leaves.  The  substance  of  the  tur- 
nips is  of  a  bright  yellow  and  has  a  strong  smell,  especiallr 
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"when  they  have  been  kept  some  time.  No  froat  will  hurt 
them,  if  they  are  kept  dry ;  but  alternate  rain  and  frost  will 
do  them  harm.  When  tney  are  stored,  it  is  advantageous 
that  the  air  should  have  free  access ;  and  for  this  purpose 
it  has  been  recommended  to  place  them  between  nunlles 
set  upright  and  to  slightly  thatch  them  with  straw  to  keep 
out  the  rain.  In  this  way  they  keep  longer  sound  than  when 
put  in  clamps  covered  with  straw  and  earth. 

Of  the  field  turnip  there  are  numerous  varieties.  The 
common  Norfolk  turnip  is  round  and  flat,  the  bulb  being 
half  buried  in  the  ground  ;  it  throws  out  no  fibres,  except 
from  the  slender  root  which  proceeds  fix)m  the  centre  of 
the  bulb.  There  is  a  subvariety  which  is  reddish  at  the  in- 
sertion of  the  leaves,  and  another  of  a  green  hue :  the  lat- 
ter is  the  hardiest.  The  globe  turnip  takes  its  name  from 
its  shape  ;  it  rises  more  out  of  the  ground,  and  grows  to  a 
greater  size  ;  like  the  last  it  is  either  entirely  white  or  red  or 
^een  near  the  crown.  It  is  on  the  whole  the  most  produc- 
tive and  hardy.  The  tankard  turnip  rises  high  out  of  the 
^rround,  and  approaches  in  shape  to  the  mangel  wurzel. 
It  grows  to  the  greatest  size;  but  it  is  a^t  to  become 
spongy  if  left  long  on  the  ground,  and  its  weight  is  not  in 
proportion  to  its  bulk.  There  are  red  tankards  and  green 
tankards,  as  well  as  white.  The  green  round  turnip  is  con- 
sidered very  hardy,  and  is  usuSly  sown  late,  to  be  con- 
sumed after  the  wmter.  The  yellow  Aberdeen,  although 
somewhat  less,  is  compact,  and  stands  the  winter  well :  it 
is  a  very  usefid  variety. 

Next  to  those  above  mentioned  come  the  smaller  tur- 
nips of  quicker  growth,  which  have  mostly  been  taken 
from  the  garden.  They  should  not  be  sown  early,  as  they 
are  very  apt  to  run  to  seed  in  dry  weather ;  but  in  a  moist 
climate  they  may  be  sown  at  any  time  in  the  summer,  and 
they  will  be  in  perfection  in  three  months.  Thus  they 
may  be  made  to  fill  up  the  interval  between  the  early  rye 
or  Trifolium,  fed  off  in  spring,  and  the  wheat  sown  in 
autumn. 

Those  who  are  possessed  of  a  good  variety  will  do  well 
to  l*aise  their  own  seed,  as  that  which  is  bought  cannot 
always  be  depended  upon  for  this  purpose ;  the  bestnahaped 
middle-sized  bulbs  should  be  chosen,  the  leaves  being  cut 
off  not  nearer  than  an  inch  from  the  crown.    They  should 
be  planted  in  a  mellow  soil,  in  rows  three  feet  wide,  and  a 
foot  from  bulb  to  bulb  in  the  rows,  about  Marcli  or  April. 
When  the  pods  are  well  filled  with  seeds,  and  these  are 
round  and  nard,  the  stem  should  be  cut  close  to  the  root 
and  carefully  laid  under  a  shed  to  dry.    The  seed  will 
ripen  there  without  shedding,  and  when  the  pods  are  quite 
dry,  the  seed  is  easily  beat  out  with  a  stick  or  light  nail. 
Birds  are  so  fond  of  it,  that  a  constant  watch  must  be  kept, 
and  this  is  the  reason  why  so  few  farmers  grow  their  own 
seed.    Turnip-seed  is  often  raised  in  the  gardens  of  cot- 
tagers, whose  children  keep  off  the  birds,  and  it  is  a  branch 
of  industry  which  every  farmer  should  encourage.    He  can 
readily  see  that  good  bulbs  only,  are  used,  and  he  secures 
the  seeds  he  wants,  while  the  cottager  is  well  paid  for  his 
trouble.    This  is  perhaps  the  most  convenient  mode  of 
raising  the  seed  on  a  large  farm.    If  the  seed  is  kept  in  a 
dry  granary,  it  will  be  good  for  several  years.      It  is 
however  best  to  use  fresh  seed,  as  it  always  germinates 
sooner.    The  seed  is  seldom  steeped,  but  generally  drilled 
in  the  rows  by  a  drill-barrow  or  more  perfect  sowing- 
machine.    The  best  farmers,  even  on  land  well  manured 
and  in    good  heart,  sow  with  the  seed  some  artificial 
manure,  as  bones,  rape-cake,  or  rich  dried  compost,  to  ac^ 
celerate  the  first  •  growth  of  the  plants.    Machines  which 
sow  the  seed  and  manure  in  drills  at  the  same  time  may  be 
had  of  most  of  the  manufacturers  of  improved  agricultural 
implements. 
TURN IX.     [Perdicidje,  vol.  xvii.,  p.  442.] 
TURNPIKE  ROADS.    [Roads.] 
TURNPIKE  TRUSTS.    Turnpike-roads  are  a  peculiar 
species  of  highways  placed  by  the  authority  of  Acts  of 
Parliament  under  the  management  of  trustees  or  commis- 
sioners,  who  are  invested  with  certain  powers  for  the  con- 
struction, management,  and  repair  of  such  roads. 

Besides  the  various  local  acts,  there  are  several  Acts  of 
Parliament  called  General  Turnpike  Acts,  the  provisions  of 
which  extend  and  a])ply  to  alt  existing  and  subseauent 
local  acts.  The  subsistii^  enactments  upon  this  suDject 
are  contained  in  3  Geo.  IV.,  e.  126,  which  repeals  former 
General  Turnpike  Acts ;  4  Geo.  IV.,  c.  16,  c.  35,  c.  95 ; 
b  Geo.  IV.,  c.  69,  7  &  8  Geo.  IV.,  c.  24;  9  Geo.  IV.,  c. 


TT;  l&2Wm.  IV.,  c.  25 ;  2  &  3  Wm.  IV.,  c.  124 ;  3&4 
Wm.  IV.,  c.  80;  4  &  5  Wm.  IV.,  c.  81 ;  and5  &  6  Wm. 
IV.,  c.  18,  c.  62.  The  General  Highway  Act  (5  &  6  Wm. 
IV.,  c.  50)  also  contains  certain  provisions  applicable  to  turn- 
pike-roads; but,  by  the  113th  section,  does  not  extend  to 
them  except  where  expressly  mentioned. 

The  trustees  of  turnpike-roads  consist  of  persons  nomi- 
nated for  that  purpose  in  the  Local  Acts,  who  must  be 
persons  possessed  of  a  certain  property  qualification,  and 
of  the  justices  of  peace  of  the  county  or  counties  through 
which  the  roads  pass ;  but  all  persons  who  are  contractors 
or  otheiTvise  personally  interested  in  the  roads  are  dis- 
qualified from  being  trustees.  (3  Geo.  IV.,  c.  126,  ss.  61, 
62.  et  seq.)  They  are  exemj)t  from  personal  Hability  for 
acts  done  in  pursuance  of  their  powers,  and  may  sue  and 
be  sued  in  the  name  of  their  clerk.  (7  &  8  Geo.  IV.,  c. 
24,  88.  2  &  3 ;  3  Geo.  IV.,  c.  126,  s.  74.) 

Every  local  turnpike  act  contains  a  reference  to  a  plan 
of  the  road  intended  to  be  made,  altered,  or  repaired  ;  and 
by  the  general  turnpike  acts  the  trustees  of  any  such  roads 
are  empowered  to  make,  divert,  alter,  improve,  and  fence 
roads,  to  carry  them  through  private  or  waste  grounds,  so 
as  the  road  shall  not  exceed  60  feet  in  breadth,  and  to 
make  compensation  to  the  owners ;  but  in  so  doing  they 
are  not  to  pull  down  dwelling-houses  or  buildings,  or  to 
deviate  more  than  100  yards  from  the  plan  under  the  local 
act,  or  to  take  gardens,  &c.,  without  the  consent  of  the 
owners.  Trustees  are  also  enabled  to  purchase  lands  for 
the  use  of  the  roads ;  and  for  these  pui^oses  the  acts  con- 
tain various  clauses  providing  for  the  cases  of  contracts 
with  persons  incapacitated,  of  persons  refusing  to  treat, 
of  doubtful  or  disputed  titles,  and  of  lands  subject  to 
mortgage.  They  are  also  empowered,  on  the  completion' 
of  new  roads,  to  stop  up  old  ones,  and  to  sell  the  land  and 
soil  of  them,  or  any  other  lands  or  tenements  not  wanted 
for  the  purposes  of  the  roads.  (3  Geo.  IV.,  c.  126,  ss.  84, 
85,  86,  87,  88,  89,  111,  112 ;  4  Geo.  IV.,  c.  95,  ss.  55, 63, 65, 
69 ;  7  and  8  Geo.  IV.,  c.  24,  ss.  7,  8,  9,  10,  11,  12,  13,  14, 
15,  18 ;  and  9  Geo.  IV.,  e.  77,  s.  9.)  TTius  it  appears  that 
while  in  the  case  of  other  highways  the  property  in  the 
soil  is  in  general  in  the  owner  of  the  adjoining  land,  sub- 
ject to  the  use  of  it  as  a  public  way  (2  Inst,,  WS),  in  the 
case  of  turnpike-roads  the  fee-simple  of  the  road  is  vested 
in  the  trustees. 

For  the  purpose  of  providing  the  necessary  funds  for 
making  and  maintaining  the  roads  under  their  charge, 
trustees  are  usually  empowered  to  receive  monies  by  way 
of  subscription,  upon  which  interest  is  payable  to  the  sub- 
scribers out  of  the  produce  of  the  tolls  which  the  trustees 
are  by  the  local  acts  empowered  to  levy  upon  persons 
using  the  roads.  Power  is  also  given  them  to  borrow  money 
upon  mortgage  of  the  tolls.    (3  Geo.  IV.,  c.  126,  s.  81.) 

Under  the  common  law,  whenever  a  highway  was  out  of 
repair,  Uie  inhabitants  of  the  parish  were  Dound,  by  actual 
labour  thereon,  to  reinstate  it  in  good  order.  Under  the 
Highway  Acts,  officets  were  appointed  for  the  superintend- 
ence and  management  of  highways,  actual  labour  was 
allowed  to  be  compounded  for  in  money,  and  a  power  was 
given  to  raise  funds  by  assessment  for  effecting  repairs  or 
improvements.  By  the  conversion  of  highways  into  turn- 
pike-roads the  management  of  them  is,  as  above  stated, 
transferred  to  trustees,  with  peculiar  powers  to  raise  money 
for  their  maintenance ;  but  it  is  not  true,  as  has  sometimes 
been  supposed,  that  turnpike  acts  have  the  effect  of  relieving 
parishes  and  townships  from  the  common-law  liability  to 
repair  the  highways.  '  The  obligation  to  maintain  all 
public  roads  (with  the  exception  of  those  which  are  to  be 
repaired  ratione  tenunp,  or  claiisura)  is  a  public  burden, 
and  in  the  nature  of  a  public  tax.  The  repairing  by 
parishes  and  townships  of  some  part,  and  by  counties  of 
other  parts,  are  merely  modes  which  the  law  has  provided 
for  discharging  that  obligation.  It  is  their  share  of  the 
public  burden  which  those  districts  have  to  pay,  and  which 
is  imposed  for  the  benefit  of  the  community ;  and  tolls  are 
an  acUlitional  tax  for  the  same  purpose.'  (4  B.  and  Adol., 
109.) 

The  enactments  of  the  General  Highway  Act  (5  &  6 
Wm.  rV.,  c.  50,  s.  94),  relating  to  summary  proceedings 
before  justices  to  compel  repairs  of  highways,  expressly 
extend  the  jurisdiction  of  the  justices  to  turnpike  officers, 
where  the  highway  out  of  repair  is  part  of  a  turnpike-road ; 
and  while  the  liability  to  statute  labour  existed,  it  waa  exi- 
gible as  well  in  respect  of  turnpike-roads  as  other  high- 
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ways ;  but  the  obligation  of  statute  labour  seems  to  be 
now  entirely  abolished  by  the  repeal,  in  the  5  Sc  6  Wm. 
IV.,  c.  50,  of  the  statutes  under  which  statute  labour  waa 
compounded  for.  By  the  3  Geo.  IV.,  c.  126,  s.  110,  it  is 
enacted  that  when  a  parish  is  indicted  for  non-repair  of 
a  turnpike-road,  the  court  is  to  apportion  the  fine  between 
the  parish  and  the  trustees,  provided  it  can  be  done  with- 
out endangering  the  securities  of  the  creditors  who  have 
advanced  money  on  the  credit  of  the  tolls. 

Trustees  of  turnpike-roads  have  power  to  enter  into  con- 
tracts for  the  making,  alteration,  andj  repair  of  roads, 
bridges,  &c.,  and  also  to  compound  with  persons  or  corpo- 
rations liable  by  tenure  or  otherwise  to  the  repair  of  any 
such  roads  or  bridges ;  it  being  provided  however  that  any 
alterations  or  improvements  made  in  such  roads  or  bridges 
are  not  to  affect  the  previous  liability  of  those  parties  to 
repair.  (3  Geo.  IV..  c.  126,  ss.  106, 108 ;  4  Geo.  IV.,  c.  95, 
ss.  68,  78 ;  &  7  &  8  Geo.  IV.,  c.  24,  s.  17.)  Certain  powers 
are  also  given  to  trustees  to  take  from  the  beds  of  rivers, 
common  or  waste  lands,  and  also  from  lands  belonging  to 
individuals,  upon  giving  satisfaction  for  damage,  materials 
for  the  making  and  repair  of  roads.  (3  Geo.  IV.,  c.  126, 
s.  97,  et  seq.) 

The  amounts  of  toll  exigible  on  any  turnpike-road  are 
regulated  by  the  table  of  tolls  which  is  contained  in  the 
local  act  by  which  the  trust  is  constituted,  and  no  tolls 
can  be  charged  except  such  as  are  given  by  clear  and  un- 
ambiguous language  in  the  Act.  Under  the  General 
Turnpike  Acts  no  toll  can  be  demanded  for  horses  or  car- 
riages attending  her  Majesty  or  the  royal  family,  or  for 
horses  or  cattle  carrying  materials  for  roads  and  bridges, 
or  manure  (except  lime,  where  a  toll  on  it  is  authorized 
by  the  local  Act),  or  agiicultural  produce  not  sold  or  for 
sale,  or  for  horses  or- cattle  going  to  or  from  plough,  pas- 
ture, watering,  or  being  shoed,  &o.,  or  fiom  persons  going 
to  or  returning  from  church,  or  from  inhabitants  of  a 
paiiah  through  which  the  road  passes  attending  funerals 
of  persons  dying  and  being  buried  within  the  parish, 
or  from  ministers  attending  their  parochial  duty,  or  for 
the  conveyance  of  vagrants  or  of  the  mails,  or  for  the 
horses  of  officers  and  soldiers  on  duty,  or  for  the  con- 
veyance of  their  baggage,  or  of  sick  or  wounded  officers 
or  soldiers,  or  of  ordnance  or  public  stores,  or  for  horses 
and  carriages  used  by  yeomanry  or  volunteers  upon  duty, 
or  employed  in  conveying  persons  to  or  firom  county  elec- 
tions, or  for  horses  and  carnages  merely  crossing  turnpike- 
roads  and  not  proceeding  more  than  100  yards  thereon. 
There  are  certain  exceptions  to  these  exemptions,  with  re- 
spect to  gates  within  nve  miles  of  London.  Penalties  not 
exceeding  5/.  are  imposed  on  persons  fraudulently  taking 
the  benefit  of  any  exemption.  (3  Geo.  IV.,  c.  1,  ss.  26, 27, 
28,  32,  33,  36 ;  4  Geo.  IV.,  c.  85,  ss.  23,  24,  26 ;  9  Geo.  IV., 
77,8.17;  1  &  2  Wm.  IV.,  c.  25,  ss.  1,3,4;  &  5  &  6  Wm. 
IV.,  c.  18,  ss.  1  &  2.) 

Tolls  upon  turnpike-roads  are  always  made  payable  once 
a  day  only  at  any  one  ^e,  and  payment  at  one  gate  ge- 
nerally gives  exemption  from  payment  at  other  gates 
within  a  certain  distance.  Post-horses  having  passed 
through  any  gate  may  return  toll-free  before  nine  o'clock 
tn  the  morning  of  the  following  day,  and  when  horses, 
having  passed  througli  a  gate,  return  tho  same  day  or 
within  eight  hours,  drawing  a  carriage,  the  toll  paid  on  the 
horaes  is  to  be  deducted.  (3  Geo.  IV.,  c.  126,  ss.  29,  30.) 
Many  cases  have  occurred  upon  disputed  liability  to  pay- 
ment of  toll  more  than  once  a-day.  These  have  mostly 
arisen  upon  the  wording  of  the  clauses  in  the  local  Acts 
imposing  the  tolls ;  some  laying  them  on  the  carriages  and 
some  upon  the  horses.  (2  Brod.  &  Bing.,  30 ;  3  Bing.,  41 ; 
2B.  &C.,515;  4B.&C.,200;8b5B.&C.,31.)  Themles 
to  be  deduced  from  them  appear  to  be  that,  when  the  toll 
is  imposed  upon  carriages  drawn  by  horses,  and  there  is 
a  clause  of  exemption  for  persons  repas^ng  on  the  same 
day  with  the  same  horses  and  carriage,  or  with  the  same 
horses  or  carriage,  and  the  same  carriage  returns  on  the 
same  day,  drawn  by  different  horses,  thea  no  second  toll  is 
payable.  And  when  the  toll  is  imposed  upon  the  horses 
drawing  the  carriage,  with  a  similar  clause  of  exemption, 
no  second  toll  is  payable  if  the  same  horses  return  with  a 
different  can'ia^e.  It  is  frequently  provided  that  toll  shall 
be  payable  again  when  a  carriage  returns  with  a  new  load- 
ing, and  that  hired  carriages  shall  pay  on  every  new 
hiring ;  but  in  a  case  where  a  local  Act  imposed  a  toll 
upon  carriages  drawn  by  so  many  horses,  and  so  much  on 


every  horse,  and  exempted  any  person  from  the  payment 
of  toll  more  than  once  a  day  for  passing  or  repassing  vsit  ^ 
the  same  horse  or  carriage,  and  another  clause  provided 
♦  that  in  all  carriages  travelling  for  hire,  the  traveller  o. 
passenger  conveyed  therein  should  be  considered  as  \ht 
person  paying  the  toll,  and  that  such  payment  should  not 
exempt  such  caniages  passing  with  a  different  travel! tr/ 
it  was  decided  that  this  latter  clause  did  not  extend  \> 
stage-coaches,  the  carriage  itself  not  being  hired,  but  oniv 
a  conveyance  by  it.  (10  East,  66.) 

'  The  General  Turnpike  Acts  contain  various  proviaior'; 
regulating  the  weights  to  be  allowed  to  carriages  pas^ic^ 
along  turnpike-roads,  and  imposing  additional  tolls  fo: 
overweight,  and  also  provisions  regulating  the  amount  i: 
toll  leviable  upon  waggons  and  carts,  depending  upon  the 
construction,  breadth,  and  tire  of  their  wheels.  (SGeo.rV., 
ss.  7,  9,  et  seq. ;  4  Geo.  IV.,  c.  95,  ss.  2,  5,  ei  seq.) 

Trustees  are  enabled  to  erect  toll-gates  .and  toll-houses, 
the  property  in  which  is  vested  in  them,  and  are  required 
to  put  up  at  every  toll-gate  a  table  of  the  tolls  leviable 
thereat,  and  to  provide  tickets  denoting  pajrment  of  tell 
to  be  delivered  to  persons  paying  the  same.  (9  Geo.  B- 
c.  77,  s.  3,  et  seq. ;  3  Geo.  IV .,  c.  126,  ss.  37,  60  ;  &  4 
Geo.  IV.,  c.  96,  s.  28.)  As  to  the  remedies  provided  f« 
the  recovery  of  tolls,  and  the  penalties  for  evading  them, 
see  3  Geo.  fV.,  c.  126,  s.  39,  et  seq. 

The  trustees  of  every  turnpike-road  have  power  to  enter 
into  compositions  for  any  term  not  exceeding  a  year  at  a 
time,  with  any  person  or  persons  for  tolls  payable  at  any  toll- 
gates  under  their  management.  (4  Geo.  fV.,  c.  95,  s.  13.  i 
They  may  also,  even  though  not  empowered  to  do  so  by 
the  local  act,  reduce  the  tolls  leviable  under  the  authority 
of  the  act,  and  advance  them  a^n  to  any  amount  not  ex- 
ceeding the  rates  authorised  by  the  act ;  provided  that 
where  money  has  been  borrowed  on  the  credit  of  the  toIU 
no  reduction  shall  be  made  without  the  consent  of  the  per- 
sons entitled  to  five-sixths  of  the  money  due.  (3  Geo.  1 V., 
c.  126,  ss.  43,  44.)  Trustees  may  also  farm  out  the  toll> 
though  no  express  power  be  given  in  the  local  act,  for  any 
teim  not  exceeding  three  years  at  a  time.  (3  Geo.  IV!. 
0.  128,  ss.  55,  57,  58 ;  4  Geo.  IV.,  c.  95,  s.  52,  et  seq.) 

The  General  Turnpike  Acts  contain  numerous  provisions 
with  respect  to  the  appointment  and  duties  of  omcers,  the 
meetiniaps  and  proceedings  of  trustees,  the  making  of  cause- 
ways, ditches,  and  drains,  the  erection  of  milestones,  the 
watering  of  roads,  the  prevention  and  removal  of  annoy- 
ancea  and  nuisances,  the  marking  of  canriages  and  regula- 
tions as  to  drivers,  the  apprehension  of  offenders,  tlie 
recovery  and  application  of  penalties,  the  limitation  of 
actions,  &c. ;  all  which  general  enactments  have  been 
made  from  time  to  time  for  the  purpose  of  short enine  and 
lessening  the  expense  of  private  road  bills,  so  that  almitst 
the  only  objects  which  now  require  to  be  attended  to  ia 
forming  road  acts  are  the  appointment  of  trustees,  the  num- 
ber and  situations  of  toll-gates,  and  the  amounts  of  tolls. 

(Wellbeloved,  On  Htghtvays;  Burn's  Justice  of  the 
Peace^  by  D*Oyly  and  Williams,  art.  *  Highways  (Turn- 
pike)'.) 

TURNSOLE.    [Archil.] 

TURNSTONE.    rScoLOFAcro*,  vol.  xxi.,  p.  86.] 

TURPENTINE  TREE,  the  name  given  to  some  of  the 
species  of  trees  belonging  to  the  genus  Pistacia.  The 
genus  Pistacia  belongs  to  the  natural  order  Anacardiacesp. 
and  is  known  by  the  possession  of  dicBcious  flowers,  which 
are  without  petals.  In  the  male  plants  they  are  disposed 
in  racemes  resembling  catkins,  and  each  flower  is  accom- 
panied with  a  bracthke  scale ;  the  calyx  is  5-olefl ;  the 
stamens  are  5 ;  and  the  anthers  are  4-comered.  The 
female  flowers  are  disposed  in  less  dense  racemes  than  the 
male ;  the  calyx  is  3-4-cleft ;  the  ovary  is  1-3-celled ;  stij:- 
mas  3 ;  and  fruit  a  dry  ovate  drupe,  having  one  cell  con- 
taining a  single  seed ;  two  of  the  cells  of  the  ovaiy  are 
sometimes  found  abortive. 

The  Venetian  Turpentine-Tree,  or  Turpentine  Pistachia- 
Tree  (P.  ierebmtkus)y  is  a  tree  growing  to  the  height  of  30 
feet.  It  has  deciduous  unequally  pinnate  leaves,  of  about  7 
leaflets,  which  are  ovato^lanceolate,  rounded  at  the  base, 
and  acute  and  mucronate  at  the  tip.  The  fhiit  is  rcamd. 
not  succulent,  and  somewhat  furrowed,  and  when  ripe  of  a 
dark  blue  colour.  Its  leaves  and  flowers  emit  a  very  heavy 
resinous  odour.  This  tree  is  a  native  of  the  south  of  Europe 
and  the  north  of  Africa,  and  was  introduced  into  this  coun- 
try about  1656 :  it  is  not  however  common.    One  of  the 
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finest  specimena  in  Great  Britain  is  growing  in  the  Chelsea 
Botanic  Garden.  The  Chian  or  Cyprus  turpentine  is  pro- 
cured from  ihePisiacia  terebinthus.  This  turpentine  is  more 
costly  than  other  kinds,  on  account  of  the  small  quantity 
obtained.  A  tree  of  50  or  60  years'  growth  does  not  yield 
more  than  10  or  12  Ounces  annually.  The  turpentine  is 
procured  by  making  incisions  into  the  branches,  from  which 
it  oozes  in  a  fluid  state,  and  is  then  allowed  to  concrete  for 
a  few  dayp,  after  which  it  is  collected.  This  species  of  Pis- 
tacia  is  liable  to  the  attacks  of  a  cynips,  producing  horn- 
shaped  excrescences.  These  were  figured  and  described 
bvGrerard,  in  his  *  Herbal,' in  speaking  of  which  he  says, 
'  This  plant  beareth  an  empty  cod  or  crooked  home,  some- 
^  what  reddish,  wherein  are  found  small  flies,  worms,  or  gnats, 
bred  and  engendered  of  a  certain  humorous  matter,  which 
;  cleaveth  to  Uie  inner  sides  of  the  said  cods  or  homes,  which 
wormes  have  no  physicall  use  at  all.* 

The  Mount- Atlas  Mastich,  or  Turpentine-Tree  (P.  atlan- 
tir(f.\  is  a  deciduous  tree,  growing  in  Barbary,  not  far  from 
Mount  Atlas.  It  is  also,  \vith  the  last  species,  found  in  the 
island  of  Scio  (Chios)  and  about  Constantinople.  When 
cut  into,  it  yields  a  large  quantity  of  resinous  matter,  very 
much  resembling  mastich.  The  Arabs  use  it  for  chewing, 
to  give  whiteness  to  their  teeth.  The  Moors  eat  the  fruit 
as  they  do  that  of  the  date. 

The  Mastich-tree  (P.  Lentiscus)  is.  evergreen,  and  has 
abmptly  pinnate  leaves,  with  8  lanceolate  leaflets,  and  a 
winsjed  petiole.  This  tree  attains  a  height  of  about  20  feet, 
and  is  a  native  of  the  coasts  of  the  Mediterranean.  It 
yields  the  mastich  of  commerce,  and  is  a  handsome  tree. 
It  was  introduced  into  British  gardens  about  1654,  but  it 
does  not  bear  this  climate  so  well  as  the  P.  terebinthus. 

The  Pistacia-Nut  Tree  (P.  vera)  has  deciduous,  unequally 
pinnate  leaves,  composed  of  from  3  to  5  ovate  leaflets, 
which  taper  a  little  at  the  base,  and  are  indistinctly  mucro- 
nate  at  the  tip.  This  tree  attains  a  height  of  about  20  feet, 
and  is  a  native  of  Syria.  It  yields  the  pistacia-nut  [Pista- 
ciA  Nut],  and  for  this  purpose  it  is  cultivated  in  the  south 
of  France  and  Italy.  It  was  introduced  into  British  gar- 
dens in  1770.  It  will  ctow  as  a  standard,  but  it  is  best 
Elaced  against  a  wall.  It  will  produce  fmit  in  this  country, 
ut  the  nuts  do  not  ripen. 

TURPENTINES.  A  large  number  of  substances  are 
embraced  under  this  designation,  which  has  always  been 
applied  to  certain  of  them,  while  others,  which  were  for- 
merly by  scientific  writers,  and  are  even  still  by  the 
community,  termed  balsams,  have  been  referred  to  this 
h^ad,  their  claim  to  be  regarded  as  balsams  being  aban- 
doned, as  they  are  devoid  of  benzoic  acid.  Some  of 
th'ese,  such  as  copaiba,  are  oleo-resins,  many  of  which 
have  been  already  treated  of  under  the  name  of  the  plant 
which  produced  them :  there  remain  to  be  treated  of  here 
those  oleo-resins  which  are  derived  almost  exclusively 
from  the  tribes  of  plants  called  the  Coni/em,  or  Pinacese 
(fir-tribe),  and  the  Terebintacete,  or  that  section  of  it 
termed  Anacardiacese.  Several  articles  yielded  natu- 
rally, or  procured  by  some  artificial  process  from  the  first 
of  these,  have  been  described.  [Crkasote  ;  Frankin- 
cense ;  Oils  ;  Sandarac  ;  Tar.]  A  short  notice  of  the 
others  are  here  given,  commencing  with  the  products  of 
the  fir-tribe. 

The  Coniferae  yield  a  variety  of  terebinthinate  articles  to 
the  Materia  Medica.  Exclusive  of  those  from  the  genus 
Junipems  [Geneva],  the  others  are  obtained  from  the 
genera  Pinus,  Abies,  Picea,  and  Larix.  It  is  difllcult  to 
indicate  which  of  the  species  of  these  genera  furnish  the 
diversified  products  known  under  the  designations  of  tur- 
pentines and  resins.  Few  tribes  of  plants  are  more  valu- 
able to  mankind  in  every  respect  save  that  of  food ;  yet 
even  this  is  not  wanting,  as  the  bark  of  the  P.  sylvestris  is 
formed  in  years  of  scarcity  by  the  Norwegians  into  bread, 
and  the  P.  pinea,  or  stone  pine,  produces  seeds,  denomi- 
nated nuclei  pjneoli,  which  in  France  and  Italy  are  used 
at  dessert,  and  even  in  the  time  ol  Pliny  were  pre- 
served in  honey,  a  custom  continued  in  Spain  to  the  pre- 
sent time,  th«  sweetmeat  called  turonne  being  a  mixture  of 
honey  and  the  seeds  of  this  pine.  It  is  heavy  and  indi-. 
gcstiblc,  and  should  be  used  very  sparinjjly. 

In  the  Phavmocopoeia  the  P.  sylvestris  is  stated  to  be  the 
source  of  the  common  turpentine  (Terebinthina  vulgaris), 
and  is  unquestionably  the  source  of  the  coarsest  sort.  The 
mode  of  obtaining  it  is  thus  described  by  Loudon,  in 
the  •  Arboretum  Bntannicum,*  p.  2174. 


*  To  procure  it,  a  narrow  piece  of  bark  is  stripped  off  the 
tmnk  of  the  tree  in  spring,  wTien  the  sap  is  in  motion,  and 
a  notch  is  cut  in  the  tree,  at  the  bottom  of  the  channel 
formed  by  removing  the  bai-k,  to  receive  the  resinous  juice, 
which  will  run  freely  down  to  it.  As  it  runs  down,  it 
leaves  a  white  matter  like  cream,  but  a  little  thicker, 
which  is  very  different  from  all  the  kinds  of  resin  and  tur- 
pentine in  use,  and  which  is  generally  sold  to  be  used  in 
the  making  of  flambeaux,  instead  of  white  bees'-wax.  The 
matter  that  is  received  in  the  hole  at  the  bottom  is  taken 
up  with  ladles  and  put  into  a  large  basket ;  a  great  part  of 
this  immediately  runs  ^through,  and  this  is  the  common 
turpentine.  It  is  received  into  stone  or  earthen  pots,  and 
is  then  ready  for  sale.  The  thicker  matter  which  remains 
in  the  basket  is  put  into  a  common  alembic  ;  and  a  large 
quantity  of  water  being  added,  the  liquor  is  distilled  as 
long  as  any  oil  is  seen  swimming  upon  tne  water.  The  oil, 
which  is  produced  in  large  quantities,  is  then  separated 
from  the  water,  and  is  the  common  oil  or  spirit  of  tuipen- 
tinc.  The  remaining  matter  at  the  bottom  of  the  still  is 
the  common  yellow  resin.' 

Pix  liquida,  tar,  is  obtained  by  the  dry  or  destmctive 
distillation  of  several  woods,  such  aa  beech  and  pines :  but 
is  chiefly  got  from  the  residual  mass  after  the  distillation  of 
wood  to  procure  pyroligneous  acid  (wood  vinegar).  When 
obtained  from  fir-trees,  it  comes  over  at  firet  as  a  brownish 
yellow  oily  liquid,  called  Pix  liquida  alba;  while  from 
other  trees  it  is  a  thick,  oily,  blackish  brown  liquid,  heavier 
than  water,  with  a  disagreeable  empyreumatic  odour,  and 
a  nauseous,  acrid,  bitter,  empyreumatic  taste,  which  en- 
dures a  long  time.  It  is  inflammable,  burning  with  a 
bright  flame  and  much  smoke.  It  is  a  mixture  of  creasote, 
picamar,  parafine,  eupione,  acetic  acid,  and  other  products 
of  dry  distillation  not  accurately  ascertained.  The  tar  from 
pine-trees  also  contairis  oil  of  turpentine,  ^hile  creasote 
IS  chiefly  found  in  beech-tar,  scarcely  ever  in  pine-tar. 

Tar  is  little  fitted  for  internal  use,  and  pitch  is  generally 
substituted  for  it.  Tar  diffused  through  water  for  some 
time  communicates  its  odour  to  it,  and  gives  it  an  amber- 
like colour.  This  has  been  much  vaunted  as  a  remedy  in 
pulmonaiy  consumption.  The  introduction  of  it  has  been 
attributed  to  Bishop  Berkeley,  but  it  was  recommended 
even  by  the  Roman  physicians :  it  has  nearly  lost  its  cha- 
racter, especially  since  the  isolation  of  creasote.  An  oil 
distilled  from  tar  is  sometimes  confounded  with  creasote, 
as  it  is  likewise  incorrectly  termed  oil  of  tar.  Oil  of  tar  is 
beneflcially  applied  to  ringworm  and  other  diseases  of  the 
scalp.  Tar  ointment  is  very  efficacious  in  similar  affections. 
Equal  parts  of  tar  and  sulphur  ointments  will  generally 
cure  porrigo  favosa  in  a  fortnight,  but  they  have  little  in- 
fluence over  porrigo  scutellata,  for  Which  creasote  ointment 
is  nearly  a  specific. 

Pix  nigra,  pitch,  is  procured  by  the  evaporation  or  dry 
distillation  of  tar,  of  wnich  rt  is  the  residuum,  and  its  com- 
position is  the  same,  except  from  the  absence  of  the  vola- 
tile parts.  This  in  the  form  of  pills  is  of  singular  efficacy 
in  some  cutaneous  diseases,  especially  of  the  order  squamae, 
such  as  icthyosis.  The  ointment  is  also  useful  in  diseases 
of  the  scalp. 

Abies  Balsamea,  Poiret  ;|  Pinus  Balsamea,  Linn. ;  Abies 
Balsamifera,  Michaux,  the  Balm  of  Gilead,  or  American 
Silver  Fir,  differs  in  several  respects  from  the  other  firs,  in- 
asmuch as  it  seldom  grows  to  a  greacer  height  than  20  or 
30  feet,  and  yields  a  much  finer  turpentine,  resembling 
some  of  the  oleo-resins  of  the  Tercbintaceae,  and  designated 
Canada  Balsam. 

This  juice  exudes  either  spontaneously,  when  it  is  of  re- 
markable purity,  and  then  called  spurious  Balm  of  Gilead 
(the  genuine  is  from  Balsamodendron  gileadense),  or  false 
Balsam  of  Mecca,  or  by  incision.  That  which  exudes 
spontaneously  is  most  fragrant  and  transparent ;  this  last 
property  fits  it  best  for  optical  purposes,  such  as  preserving 
small  objects  for  inspection  under  the  microscope. 

In  warm  weather,  especially  from  the  older  trees,  it 
exudes  spontaneously,  but  it  is  procured  more  abundantly 
by  incisions  of  the  wood.  It  has  the  consistence  of  recent 
honey,  and  is  nearly  colourless,  or  only  slightly  yellowish, 

})€llucid,  tenacious,  glutinous,  thickening  with  age,  till  at 
aat  it  becomes  hard.  Odour  agreeably  balsamic,  resem- 
bling turpentine.    Taste  somewhat  acrid  and  bitterish. 

Like  all  true  resins,  it  is  soluble  in  alcohol,  aether,  the 
volatile  and  fixed  oils.  In  composition  it  is  an  oleo-resin. 
According  to  Bonastre,  100  parts  contain — 
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Volatile  oil  18*6 

A  resin  easily  soluble  in  alcohol       .        .40*0 

A  subresin  of  difficult  solubility        •         .33*4 

Some  fibrous  caoutchouc,  like  subresin     •    4*0 

Acetic  acid  (traces  and  bitter  extractive) 
and  salts 4'0— lOO'O 

On  account  of  the  volatility  of  the  essential  oil,  and  to 
prevent  the  hardening  of  the  turpentine,  it  is  necessary  to 
keep  it  in  very  well-closed  vessels. 

An  inferior  article,  chiefly  Venice  turpentine,  is  fre- 
^aently  substituted  for  it.  Its  action  is  irritant  and  diuretic, 
and  it  is  occasionally  used  in  the  same  way  as  copaiba, 
both  in  affections  of  the  urinary  organs  and  in  diseases  of 
the  chest. 

Abies  canadensis,  or  Hemlock  S|)ruce,  is  said  to  yield  a 
similar  juice.  The  young  twigs  put  in  beer,  instead  of  hops, 
form  spruce  beer ;  boiled,  they  make  essence  of  spruce, 
both  of  which  are  of  much  utility  in  preventing  sea-scurvy. 

The  juices  of  all  the  species  or  Coniferae  previously 
mentioned  are  oleo-resins,  differing  from  each  other 
chiefly  in  the  relative  proportions  of  oil  and  resin,  being, 
when  the  former  predominates,  more  fluid ;  when  tlie 
latter,  more  solid.  A  spontaneous  separation  often  occurs 
by  the  volatilization  of  a  portion  of  the  oil,  and  the  rest 
absorbine^  oxygen,  an  oxide  of  oil  of  turpentine  is  formed, 
commonly  termed  resin. 

Those  which  contain  most  volatile  oil  possess  the  greatest 
power  over  the  system,  and  the  oil  wnen  separated  still 
greater. 

Common  turpentine,  or  Resma  liquida  (Terebinthina 
vulgaris),  as  the  natural  combination  is  termed,  yields  two 
distmct  articles  to  the  Materia  Medica,  viz.:  1,  Oleum 
terebinthinae,  obtained  bv  the  distillation  of  the  liquid 
resin ;  2,  Resina,  or  simpfy  resin  or  rosin,  which  is  resin 
with  a  little  water,  remaining  after  nearly  all  the  oil  has 
been  distilled  off:  but  if  the  process  of  distillation  be  ear- 
ned as  far  as  possible  vnthout  causing  new  combinations  of 
the  elements,  all  the  water  is  driven  off,  and  the  residuum 
becomes  black,  and  is  termed  Colophony,  and  sometimes 
fiddler's  rosin.  The  resin  is  used  merely  to  make  cerates, 
ointments,  and  plasters,  which  are  more  or  less  stimulant. 

As  turpentines  have  a  very  disagreeable  taste,  it  is 
customary  to  form  them  into  pills  or  boluses ;  but  since 
this  is  rather  difficult,  it  is  well  to  be  aware  that  magnesia 
affords  a  convenient  means  of  accomplishine^  it,  as  m  the 
case  of  the  oleo-resin  of  copaiba.  Tiie  kind  of  magnesia 
and  the  quantity  to  be  used  vary  in  the  different  kinds  of 
turpentine.  Bourdeaux  turpentine  (from  P.  maritima,  or 
P.  pinaster)  requires  one  twenty-one  part  of  magnesia  usta 
to  form  a  pill-mass.  Venice  turpentine  (from  Larix 
EuropsBa),  called  also  turpentine  of  Brian^on,  requires  a 
quantity  equal  to  its  own  weight  of  carbonate  of  magneaa 
to  form  a  pill-mass.  But  the  quantity  of  magne^a  must 
vary  with  the  age  of  the  turpentine,  more  being  reauired 
when  it  is  very  fresh  than  when  the  turpentine  is  old  and 
more  solid.  The  durability  of  the  mass  also  varies  with  the 
proportion  of  magnesia  used. 

One  ounce  of  Venice  turpentine  united  with  one  ounce 
of  hydrated  cai'bonate  of  ma^esia,  formed  a  mass  which  was 
slow  of  consolidating,  and  the  pills  soon  lost  their  globular 
form :  but  three  ounces  of  the  magnesia  formed  a  persistent 
mass.  One  ounce  of  turpentine  and  one  ounce  of 
Bourdeaux  turpentine,  with  six  drachms  one  scruple  of 
carbonate  of  magnesia^  Rimished  a  slowly  hardening  mass, 
which  at  last  resolved  itself  into  powder ;  while  one  ounce 
of  the  same  turpentine  with  eight  grains  of  magnesia 
formed  a  soft  mass,  which,  after  uiiity-six  hours,  was  suf- 
ficiently consistent  to  form  pills.  Some  days  afterwards  it 
became  harder,  and  did  not  for  along  space  become  friable. 
With  a  yet  smaller  quantity  of  magnesia  these  changes 
take  place  more  slowly,  so  that  it  is -requisite  in  magistral 
formulae  never  to  order  less  magnesia  than  the  one-fiftieth 
part  of  the  turpentine.  This  proportion  forms  in  a  few 
minutes  a  transparent  pill-mass  with  a  vitreous  fracture. 
But  the  finer  sorts  of  turpentine  may  be  administered  in 
the  liquid  form ;  the  coarser  must  be  m  pills. 

Oleum  Terebinthinae,  Oil  or  Spirits  of  Turpentine,  as  it 
occurs  in  commerce  is  never  pure,  but  contains  more  or 
less  resin  formed  by  the  action  of  the  air ;  and  to  obtain  it 
pure,  it  is  oixiered  to  be  distilled  a  second  time,  and  then 
called  Oleum  Terebentliinae  purificatum,  and  sometimes 
Oleum  Pini  purissimum.  The  commercial  oil  of  turpentine 
has  an  acid  reaction,  the  purified  has  not.   The  impure  has 


always  fi'om  4  to  5  per  cent,  of  oxygen,  owing,  accordlsi^ 
to  Dumas,  to  some  water  remaining  di&sed  through  it. 

When  pure,  it  is  colourless,  limpid,  veryfluid,  and  pos- 
sessing a  penetrating  disagreeable  odour.  That  which  b  di^ 
tilled  from  the  Strasbourg  turpentine,  procured  from  Abies 
Picea,  or  silver-fir,  is  much  less  unpleasant,  and  at  a  dis- 
tance resembles  oil  of  citron  or  lemon. 

Its  specific  gravity  at  70**  Fahr.  varies  from  O*^  to  (yS3. 
It  boils  at  312°  Fahi*.,  but  by  addition  of  water  it  boils  st 
nearly  212°,  at  which  temperature  it  may  be  readily  distiUcd 
It  is  one  of  the  volatile  oils  which  is  devoid  oi  oxygen : 
but  its  exact  chemical  nature  is  not  determined.  It  consi^ 
of  from  87-51  to  8843  of  carbon,  and  11-33  to  11-56  h>- 
drogen  :  its  atomic  constitution,  according  to  Dumas,  is-^ 
40  atoms  of  carbon  .         •        88*5 

32  atoms' of  hydrogen      .         .         11-5 — 100 

According  to  Blanchet  and  Sel],  it  contains,  or  is  a  mii- 
ture  of,  two  isomeric  oils,  dadyl  and  peucyl ;  and  which,  bj 
spontaneous  oxygenation,  are  converted  into  the  two  aci4 
which  constitute  resin  and  colophonv,  viz.  pinic  and  syT\ic 
acids :  pinic  acid  is  soluble  in  cold  alcohol ;  and  whit 
remains  undissolved  is  sylvic  acid.  Dadyl  combines  with 
hvdrochloric  acid,  and  foims  a  hvdrochlorate  of  essence 
of  turpentine,  called  also  artificial  camphor.  This  prin- 
ciple, or  dadyl,  is  called,  by  Dumas,  Camphogen. 

Oil  of  turpentine  Is  insoluble  in  waj;er,  yet  it  commuTii- 
cates  its  odour  to  it :  also  it  can  be  united  with  water, 
forming  a  hydrate  (or  stearopten)  which  crystallizes  in 
colourless  pnsms,  shining,  pellucid,  inodorous,  and  in- 
sipid*: it  is  composed  of  1  atom  of  oil  and  6  atoms  of  water. 
Oil  of  turpentine  is  soluble  in  highly-rectified  spirit  of 
wine  to  the  extent  of  10  per  cent.  In  absolute  alcohol 
aethers,  and  oils,  it  may  be  mixed  in  any  proportion.  When 
long  and  repeatedly  agitated  with  alcohol,  it  loses  its  odour, 
which  after  a  time  it  again  recovers.  It  is  most  thoroughir 
purified  by  digestion  on  animal  charcoal.  Oil  of  turpeit- 
tine  possesses  the  property  of  dissolving  phosphoni:. 
When  formed  into  an  emulsion  it  not  unfrequentJy  hap- 
pens that  these  coagulate,  which  is  owing  to  tne  presenie 
in  the  oil  of  some  free  acetic  acid  or  benzoic  acid.  Oii  cf 
turpentine  taken  internally  communicates  to  the  urine  aa 
odour  of  violets. 

Oil  of  turpentine  is  one  of  the  most  energetic  of  the 
volatile  oils :  the  vapour  is  quickly  destructive  to  plant.N 
and  in  large  doses  It  acts  as  a  poison  to  both  vertebrate  and 
invertebrate  animals.  Like  all  volatile  oils  it  acts  power- 
fully on  insects  which  respire  by  the  whole  surface,  hence  it 
instantly  kills  wasps,  lice,  fleas,  and  worms.  It  has  a  man 
potent  action  on  the  lower  animals  than  on  man,  both  ex- 
ternally and  internally.  Applied  to  the  skin  of  horses,  i: 
blisters  it  more  rapidly  than  the  skin  of  man;  and  t^o 
drachms  administered  to  a  dog  (Schubart,  in  Christison 
caused  death  in  three  minutes,  while  human  beings  ha\e 
taken  3  ounces  without  anv  serious  consequences.  Indeed 
Dr.  Christison  states  that  he  is  not  aware  that  it  has  ever 
proved  fatal.  Horses  also  have  taken  for  some  days  as 
much  as  10  or  12  ounces.    (Moiroud,  in  Pereira's  Lecture. 

In  moderate  doses  it  acts  as  a  stimulant  to  the  stomach 
and  whole  intestinal  canal ;  manifested  by  a  grateful  feel- 
ing of  warmth,  with  greater  activity  in  the  mucous  mem- 
brane of  the  intestines,  and  of  the  liver.  The  increaain^ 
secretion  of  these  organs,  particularly  of  tlie  bile,  caust-s 
more  frequent  evacuations :  further,  it  promotes  the  secre- 
tion of  the  kidneys,  and  Ukewise,  but  less  evidently,  of  the 
skin,  the  pulmonary  surface,  and  also  of  the  uterus. "  It  com- 
municates the  tcrebinthaceous  odour  to  the  cutaneous 
perspiration,  and  sometimes  even  causes  an  eruption  on 
the  skin. 

Its  effect  on  the  vascular  system  is  eaually  stimulant : 
Dr.  Copland  made  many  experiments  on  himself,  when  in 
health,  and  found  that  his  pulse  became  more  frequent, 
small,  and  contracted;  with  feelings  of  intoxication, 
anxiety,  shiverings,  a  sensation  as  if  the  intestines  wen: 
drawn  towards  the  vertebral  column,  unpleasant  eructation.-, 
thirst,  and  a  sharp  hunger ;  sensations  which  food  caused 
gradually  to  subside,  without  vomiting  or  dianrhoea.  \er\ 
large  doses  often  produce  temporary  intoxication,  an^ 
sometimes  a  kind  of  trance,  lasting  twenty-four  hours, 
without  any  subsequent  bad  effect. 

Implicit  reliance  is  placed  on  oil  of  turpentine  against 
the  tape-worm.  It  is  in  general  recommended  to  be  given 
in  large  fre(juently--repeated  doses,  mixed  with  mucilac;e. 
syrup,  and  cinnamon-water,  and  is  thought  to  directly  kill 
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the  worm,  rather  than  destroy  it  by  removing  the  means  of 
its  further  nourishment.  But  this  mode  of  administration 
is  by  no  means  so  eligible  as  that  of  small  doses  (3j  to  3ij) 
per  diem  for  a  continuance,  a  plan  recommended  by  Vogt 
\Phannacodyn,y  vol.  ii.,  p.  1635>  and  proved  by  Dr.  Graves 
to  be  effectual. 

In  chronic  affections  of  the  liver,  obstructions  from  gall- 
stones, &c.,  if  no  inflammatory  state  be  present  or  ap- 
proaching, oil  of  turpentine  with  twice  its  weight  of  spirit, 
aether,  sulphur,  in  the  dose  of  from  10  to  20  drops,  in  yolk 
of  eg^,  is  often  very  useful ;  in  melaena  and  obstructions  of 
the  liver,  and  vena  porta,  &c.  It  is  most  likel^r,  from  its 
action  on  the  liver,  that  it  proves  serviceable  in  chronic 
rheumatism.  In  sciatica,  Dr.  Cheyne  recommends  it  in 
small  doses.  It  is  useful  in  atony  of  the  intestines,  lac- 
teals,  particularly  of  old  and  phlegmatic  people,  especially 
of  the  lower  orders.  Even  typhus  fever,  if  there  be  a 
tympanitic  state  of  Ihe  abdomen,  is  benefited  by  it,  and 
Dr.  Chapman  has  found  it  valuable  in  the  yellow  fever  of 
Philadelphia.  Dose  from  1  to  2  drachms  per  diem.  In 
cholera  asiatica,  with  spirits  of  ammonia.  In  obstinate 
constipation,  in  large  doses.  |In  scarlet  fever,  when  the 
eruption  does  not  come  freely  out,  10  to  GO  drops  in  one  to 
three  tea-spoonsM  of  castor-oil.  (Dr.  Delany  of  Geor^a, 
U.  S.)  In  chronic  cramps,  convulsions,  and  epilepsy  (with 
only  temporaiv  benefit).  In  atony  of  the  kidneys  and  blad- 
der. In  eatarrnus  vesicae,  gleet,  gonorrhoea,  and  leucorrhoea, 
it  may  often  be  advanUigeousIy  substituted  for  copaiba. 
In  atonic  hsemorrhages  it  is  very  useful.  In  puerperal  pe- 
ritonitis, applied  externally,  it  is  of  great  utility.  Exter- 
nall3r  in  burns,  the  linimentum  terebinthinse,  or  hot  dress- 
ing, is  useful.  In  peritonitis  with  a  tympanitic  condition 
of  the  abdomen  it  is  very  excellent. 

Oil  of  turpentine  at  a  high  temperature  readily  ignites, 
and  burns  with  a  fierce,  dense,  red  flame,  and  much  black 
smoke.  This  readiness  to  ignite  and  the  copious  evolu- 
tion of  smoke  are  easily  explained  by  reference  to  its  che- 
mical composition.  Consisting  of  a  very  large  j^roportion 
of  carbon,  with  some  hydrogen,  but  no  oxygen,  it  only  re- 
quires an  elevated  temperature,  such  as  the  proximity  of  a 
burning  body,  to  cause  it  to  nish  into  a  state  of  combus- 
tion in  order  to  sal  urate  the  large  quantity  of  carbon  with 
oxygen.  This  property  renders  it  valuaole  to  enable  a 
nuinber  of  candles  to  l)e  lig:hted  readily,  as  in  candelabras 
in  public  rooms,  by  merely  immersing  the  end  of  the  wick 
in  oil  of  turpentine.  The  copious  flimes  of  smoke  render 
oil  of  turpentine*  an  unpleasant  article  of  combustion  in 
private  houses ;  but  this  objection  may  be  completely  ob- 
viated by  submitting  the  oil  to  rectification,  and  burning  it 
in  flat-wicked  lamps,  by  which  a  much  larger  quantity  of 
oxygen  is  brought  in  contact  with  the  particles  of  carbon, 
and  thus  little  op  no  smoke  is  formed.  Tnis  is  done  with  the 
lamp  naphtha,  which  is  merely  purified  oil  of  turpentine. 

Tne  only  article  yielded  by  the  Terebintaceee  which  re- 
mains to  be  treated  of  here  is  Chian  turnentine,  as  the 
genuine  Thus,  or  Frankincense,  has  been  already  noticed. 
[Olibanum.J  Chian  or  Cyprus  turpentine,  called  also  true 
turpentine,  is  obtained  from  the  Pistacia  terebinthus. 
[TuRPBNTiNB  Trbb.I  This  tree  is  a  native  of  Barbajry, 
Syria,  the  south  of  Prance,  and,  al)ove  all,  of  the  Grecian 
Archipelago.  The  juice  exudes  naturally,  but  in  very 
small  quantity ;  and  to  procure  it  in  greater  abundance 
the  inhabitants  of  Chio  make  in  the  stems  and  branches 
transverse  incisions.  Eight  or  ten  ounces  are  the  utmost 
obtained  from  one  tree ;  hence  it  is  very  dear.  It  is  of 
the  consistence  of  new  honey,  tenacious,  pellucid,  of  a  light 
yellowidi-green  colour.  The  odour  is  penetrating  and  pecu- 
liar. It  has  a  slightly  bitter  taste ;  but  when  adulterated 
with  any  of  the  coniferous  kinds,  its  odour  is  strong,  its 
taste  acrid,  and  of  a  sensible  degree  of  bitterness.  It  con- 
sists of  a  volatile  oil  and  resin,  and  when  by  time  the 
former  is  dissipated  or  oxydized,  it  becomes  hard  and  trans- 
lucent. This  article  is  scarce  in  a  pure  state,  it  being  mixed 
largely  with  Venice  turpentine,  and  indeed  in  many  in- 
stances altogether  supplanted  by  that  article.  It  was 
greatly  esteemed  by  Hippocrates ;  and  in  the  present  day 
it  is  chewed  by  the  inhabitants  of  Turkey,  Persia,  &c.,  as 
mastic  is,  to  sweeten  the  breath.  But  it  likewise  improves 
the  digestion,  having  a  very  beneficial  influence  on  the 
secretions  of  relaxed  mucous  membranes.  Hence  it  is 
useful  in  cluronic  catarrh,  both  of  the  lungs  and  genito- 
urinary organs.  For  the  latter  it  is  advantageously  com- 
bined with  sulphate  of  zinc, 
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On  certain  of  the  trees,  owine  probably  to  the  punc- 
tures of  insects,  are  produced  follicular  gall-like  bodies, 
termed  goUUe  pistachirusy  which  yield  a  glutinous  juice, 
and,  when  smoked  like  tobacco,  are  found  very  service- 
able in  some  cases  of  asthma.     See  Th.  Martius,  Ueber 
Gallae  PisiacMnae,  with  figures,  in  Annalen  derPharmacte, 
Rd.  21,  p.  179;  ^soDierbsLch,  Die  NeuestenEntdeckungen 
in  der  Materia  Medica,  i.,  p.  97,  and  ii.,  p.  254.    They  are 
obtained  chiefly  out  of  Dalmatia,  and  are  called  Carobe  del 
Legno  di  Giuda.    They  appear  to  be  a  different  article  from 
those  found  on  the  leaves  from  the  puncture  of  the  Aphis 
Pistachiae,  L.,  in  which  a  considerable  trade  is  carried  on 
in  the  Levant  for  the  purpose  of  dyeing  silk. 
TURPETH  MINERAL.     [Mercury,  xv.  104.1 
TURPIN  or  TILPIN,  Latiijized  TURPFNUS,  was  ori- 
ginaDy  a  Benedictine  monk  of  the  convent  of  St.  Denis 
near  Paris;  but  Charlemagne  raised  him,  in  a.d.  773,  to 
the  arohbishopric  of  Rheims.    This  dignity  he  held  until 
Ws  death,  A.D.  811,  or,  according  to  others,  813.    There  is 
a  Latin  romance  in  verse  containing  an  account  of  the  ex- 
pedition of  Charlemagne  into  Spain  against  the  Saracens, 
of  his  conquest  of  the  country,  and  of  the  heroic  death  of 
Roland  in  the  vale  of  Roncesvalles.    This  poem,  which 
is  entitled  *  Historia  de  Vita  Caroli  Magni  et  Rolandi,* 
was  formerly  ascribed  to  Archbishop  Turpin,  as  is  stated 
on  the  title-pa^e  of  several  MSS.    But  among  the  many 
arguments  which  have  been  advanced  against  that  opinion, 
one  is  sufficient  to  show  its  inconsistency.    The  author  of 
the  romance  speaks  of  the  death  of  Charlemagne,  although 
it  is  an  attested  fact  that  Archbishop  Turpin  (Ued  before 
the  emperor.    The  work  was  in  all  probability  composed 
about  the  end  of  the  eleventh  or  the  beginning  ot  the  twelfth 
century.    Whether  the  name  of  the  author  was  really  Tur- 
pin, and  thus  gave  ri^  to  the  confusion,  or  whether  it  is 
a  mere  forgery,  for  which  the  circumstances  of  those  times 
off'ered  many  temptations,  cannot  be  decided.    Thus  much 
only  seems  clear,  that  the  writer's  object  was  to  exhibit 
Charlemagne  as  the    model    of   a   hero   in    combating 
paganism  and  the  pagans,  and  thereby  to  work  upon  his 
contemporaries,  so  as  to  rouse  them  to  take  part  in  the 
Crusades.    The  tendency  of  the  poem  is  a  reugious  one, 
and  it  bears  great  marks  of  being  the  work  of  a  learned 
monk,  especiiuly  in  the  subtle  disputes  between  the  heroes, 
who  fight  as  much  with  their  tongues  as  with  their  swords. 
Notwithstanding  all  this,  the  work  is  of  great  interest, 
being  one  of  the  earliest  poetical  productions  of  the  middle 
a^es.    It  is  printed  in  S.  Schardius*  and  Reuber's  collec- 
tions of  *  Scriptores  Rerum  Germanicarum.'    A  separate 
edition  was  puolished  by  Ciampi  at  Florence,  1822,  8vo., 
and  another  in  1823. 

(Vossius,  De  Historicis  ImL,  p.  298 ;  Bayle,  Dictionnaire 
Hist,  et  Crit.,  under  *  Turpin.') 

TURPIN  DE  CRISSEC  LANCELOT,  Comte  de  Criss*, 
a  writer  on  tactics,  of  considerable  celebrity,  the  materials 
for  whose  bio^phy  are,  when  his  reputation  is  taken  into 
account,  astonishingly  meagre.  He  was  born  in  La  Beauce, 
of  a  noble  family,  about  the  year  1715.  He  entered  the 
army  young ;  obtained  a  company  in  1734,  and  a  regiment 
of  hussars  in  1744.  He  distinguished  himself  in  his  charge 
of  colonel  in  the  wars  of  Italy  and  Germany,  and  was  pro- 
moted to  the  rank  of  brigadier-general. 

In  the  midst  of  a  successful  career  (about  1753  ?)  he  as- 
tonished his  friends  by  renouncing  the  world,  and  com- 
mencing a  noviciate  in  the  abbey  of  La  Trappe.  His 
flight  from  that  sanctuary  of  asceticism  was  as  abrupt  as 
his  entry  into  it.  Soon  after  this  unsuccessful  attempt 
to  make  himself  a  saint,  he  became  a  husband,  taking  in 
marriage  a  daughter  of  the  Marechal  de  Lavendhal,  a  lady 
of  literary  tastes,  called  by  her  contemporaries  *  the  secre- 
taiy  of  the  Abb^  de  Voisenon,'  who  nominated  her  his  lite- 
rary executor,  an  office  which,  like  some  literary  executors 
of  a  later  date,  she  discharged  by  publishing  all  the  rub- 
bish of  his  study. 

In  1754  Turpin  de  Criss6  made  his  d^bdt  as  an  author 
by  publishing,  in  conjunction  with  Castilhon,  the  '  Amuse- 
mens  Philosophiques  et  Lit^raires  de  deux  Amis.'  The 
epistle  dedicatory  to  J.  J.  Rousseau  was  composed  by  our 
author.  Rousseau  remarked,  for  his  encouragement,  that 
the  work  was  not  bad  enough  to  entitle  its  author  to  de- 
spair of  attaining  eminence,  nor  good  enough  to  entitle  him 
to  dispense  with  making  a  better. 

In  tne  same  year  appeared  a  more  important  work  by 
Turoin  de  Ciiss^^*  The  Essay  on  the  Art  of  War,'  upon 
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which  his  reputation  mainly  rests.  It  was  translated  into 
German  by  the  express  orders  of  Frederic  the  Great.  Li- 
gonier  accepted  the  dedication  of  the  English  translation  by 
Captain  Otway ;  the  Essay  waa  also  translated  into  Russian ; 
and  notwithstanding  the  advance  made  in  the  theory  and 
practice  of  war  since  the  time  of  its  pubhcation,  it  is  still 
regarded  as  a  work  of  authority.  The  work  is  divided  into 
five  books.  In  the  first  every  possible  operation  of  a  cam- 
paign (with  the  exception  of  sieges)  is  systematically  ex- 
plained; the  second  treats  of  the  precautions  to  be  ob- 
served in  attacking  the  enemy  in  the  field ;  the  third,  of 
cantonments ;  the  fourth,  of  attacking  the  enemy  in  quar- 
ters ;  the  fifth,  of  partisan  warfare  and  the  management  of 
light  troops. 

In  1757  Turpin  de  Criss^  was  recalled  to  active  service ; 
in  1761  he  was  created  Mar6chal-de-camp ;  in  1771  he 
was  made  a  commander  of  the  Order  of  St.  Louis ;  in  1780 
he  was  raised  to  the  rank  of  lieutenant-general,  and  ob- 
tained in  the  following  year  the  appointment  of  governor 
of  Fort  Scarpe  at  Douai.  His  name  appears  in  the  list  of 
lieutenants-general  in  1792.  He  was  one  of  the  emigra- 
tion, and  is  supposed  to  have  died  in  Germany  in  such  ob- 
scurity, that  both  the  time  and  place  of  his  death  are  un- 
known. His  wife  died  before  nim,  in  the  year  1785 :  it 
does  not  appear  that  they  had  any  family. 

Active  service  did  not  withdraw  his  attention  from 
the  literature  of  his  profession.  M.  Weiss  (who  alone 
has  endeavoured  to  throw  some  light  on  the  personal  his- 
tory of  Turpin  de  Criss^)  mentions,  in  the  '  Biographic 
Universelle,'  *  Commentaires  sur  les  M6moires  de  Monte- 
cuculi,'  published  in  1769 ;  and  '  Commentaires  sur  les  In- 
stitutions de  V6gice,'  published  in  1770.  Neither  of  these 
are  to  be  found  in  the  library  of  the  British  Museum.  M. 
Weiss  says  of  the  former,  that  Turpin  de  Criss*  confines 
himself  for  the  most  part  to  the  task  of  explaining  his 
author ;  of  the  latter,  that  the  commentator  confines  him- 
self to  the  first  three  books  of  Vegetius,  but  throws  out 
many  suggestions  in  his  notes,  which  have  been  adopted 
without  acknowledgment.  The  '  Commentaires  de  Cesar, 
avec  des  Notes  historiques,  critiaues,  et  militaires,'  men- 
tioned also  by  M.  Weiss  as  published  in  1785,  is  a  reprint 
of  Clarke's  text  of  the  '  Commentaries,'  with  WaiUy's  trans- 
lation (altered  in  a  few  places  by  the  Count)  in  opposite 
columns,  numerous  notes,  and  plans  of  battles.  The  mili- 
tary remarks  of  the  editor  are  the  most  valuable  part  of 
this  edition. 

The  only  works  of  Turpin  de  Criss^  we  have  seen — ^the 
« Essay  on  the  Art  of  War,'  and  the  *  Notes  on  C«sar*— in- 
dicate extensive  reading  in  the  author,  and  a  sobriety  of 
judgment  for  which  the  story  of  his  entry  and  retreat  from 
La  Trappe  scarcely  prepares  the  reader.  The  value  of 
his  writings,  as  expositions  of  military  theory,  may  be  in- 
ferred from  the  predilection  evinced  for  them  by  Frederic 
the  Great  of  Prussia.  , 

TURPI'NIA,  a  small  genus  of  trees  of  the  natural  family 
of  Celastrineae,  named  in  honour  of  M.  Turpin,  a  French 
botanical  artist  and  the  author  of  several  papers  in  the 
*  Annales  du  Mus6e  d'Histoire  Naturelle.'  It  is  one  of 
the  genera  common  to  the  West  Indies,  India,  and  the 
neighbourhood  of  Canton — ^the  Dalrvmplea  of  Dr.  Rox- 
burgh having  been  found  not  to  differ  from  the  Turpinia 
of  Ventenat.  The  trees  have  the  habit  of  Staphylea,  with 
opposite,  impari-pinnate  leaves,  and  stalked  serrated  leaf- 
lets. The  flowers  are  white,  in  })anicles  and  polynimo- 
dioecious.  Calyx  5-parted,  with  coloured  mar^ns.  Petals 
5,  inserted  in  a  lOncrenated  disk.  Styles  3,  joined  in  one. 
Berry  trigonal,  3-celled ;  cells  2-3-seeded.  Turpinia  pomi- 
fera,  the  first  discovered  Indian  species,  is  csllei  junki^am 
in  Silhet,  where  it  bears  a  yellow  roundish  fruit  of  the  size 
of  a  medlar. 

TURQUOISE.  Calaite;  Orfbn/aW/«.— Occurs  in  bo- 
tnroidal  or  mammillated  masses.  Colour  greenish-blue, 
of  various  shades.  Fracture  conchoidal,  rough,  and  un- 
even. Commonly  opaque ;  sometimes  tranaluoeAt  on  ihe 
edges.  Streak  white.  Hardness  5-0  to  6'0.  Specific 
gravity  2*8  to  3-0.    Occurs  in  alluvial  clay  in  Persia. 

It  has  been  found  to  consist  of— 

Phosphoric  acid  •  30*90 
Alumina  .  .  44*50 
Oxide  of  cop]>er       .  3  •  75 

Oxide  of  iron',         .  1-80 

Water     .         .         .        19*00 

99-95 


The  Occidental  Turquoise^  found  near  Simon  in  LoTit 
Languedoc,  is  stated  to  be  merely  bone  coloured  by  ph..- 
phate  of  iron.    According  to  La  Grange,  it  consists  Di- 
phosphate of  lime  •     ,     80 
Carbonate  of  lime  •     •      8 
Phosphate  of  iron. .     .      2 
Phosi>hate  of  magnesia      2 
Alumina        .         •     •       1'5 
Water  .         .         .     ,       1-6 

95-1 

TURILEA,  a  ffenus  of  plants  of  the  natural  family  i. 
Meliaceae,  namea  in  honour  of  an  Italian  botanist,  G. 
Turra  of  Padua,  who  died  in  1607.  The  genus  is  cham- 
terised  by  having  the  calyx  5-cle(l.  Petals  5.  Stamirnr 
10,  joined  into  a  long  tube,  10-cleft  at  the  apex,  ha^ir^ 
the  anthers  inserted  between  the  lobes.  Stigmas  iK/x 
Capsule  5-celled,  5-valved,  with  a  partition  in  the  miiid  •. 
of  each  valve;  cells  2-seeded.  Leaves  simple,  occsteioii- 
ally  pinnate.  Many  of  the  species  are  highly  omameDUl. 
forming  trees  or  shrubs  in  the  interior  of  the  Cape  of  Guoi 
Hope,  m  Madagascar,  the  Mauritius,  and  in  me  easteiL 
parts  of  India. 

TURRET  (from  the  Latin  iurris)  is  used  as  the  diminu- 
tive of  tower  (in  German,  thurmchen),  but  in  a  pt^u!':;: 
sense,  and  without  reference  to  positive  size,  it  rot-itlj 
denoting  that  what  is  so  described  is  small  in  compari^uc 
with  the  main  structure,  of  which  it  forms  only  a  part  o- 
single  feature.  Turrets  may  be  described  as  of  two  kindN 
such  as  rise  immediately  from  the  ground,  and  those  whic^ 
ape  formed  on  the  upper  part  of  a  building  by  being  cu- 
ried  up  loftier  than  the  rest.  Of  the  first-mentioned  kiui 
are  staircase  turrets,  which  are  generally  of  very  nair^r, 
proportions  and  with  small  windows.  Turrets  of  this  kiu^ 
were  frequently  attached  to  the  angle  of  a  larger  tower,  i 
which  case  they  usually  rise  above  the  latter  in  order  t 
afford  access  to  its  platform  roof ;  owing  to  which  circum- 
stance they  serve  to  contrast  with  the  bulkier  mass,  and  * 
produce  greater  play  of  outline.  Thombury  Castle,  G^  - 
cestershire,  affords  a  line  example  of  an  octagon  tovr 
and  a  turret  of  the  same  plan  thus  combined.  Gatehoc*< 
turrets,  or  such  as  flank  a  gateway,  belong  to  the  saii. 
class. 

Turrets  which  show  themselves  onlv  on  the  upper  p^ 
of  a  building  are  either  merely  carried  up  higher  than  the 
general  line  of  the  roof  or  parapet,  or  elsje  spring  out  so  i> 
to  project  and  overhang  the  wall,  on  which  they  are  i-;  f- 
ported  hj  corbelling,  &c. ;  and  in  such  cases  are  some- 
times distinguished  by  the  name  of  Bartizans,  or  Bartizso- 
turrets. 

In  the  antient  domestic  architecture  of  both  France  mui 
Scotland,  circular  towers  and  turrets  with  conical  ruv> 
are  frequent  and  characteristic  features,  and  sometimes  a:r 
so  numerous,  that  the  whole  structure  seems  to  be  com- 
posed of  a  cluster  of  them.  Nearly  the  same  may  be  aA.i 
of  some  examples  of  our  Elizabethan  style,  where  giwu'^- 
of  turrets,  pinnacles,  and  chimneys  produce  great  pc- 
turesqueness  of  outline.  Vanbrugh  attempted,  not  withor 
success,  to  engraft  the  same  character  upon  the  style  bp 
practised,  grouping  his  chimneys  together  in  the  form  «>. 
turrets  on  the  roof,  and  making  them  very  important,  h 
not  exactly  the  principal  features  in  his  compositions. 

TURRILITES,  De  Montfort's  name  for  a  genus  of  Us- 
taceous  Polythaiamacea,  occurring  in  a  fossil  state  in  th*- 
cretaceous  K>rmations.  Mr.  Sowerby  (*  Min.  Conchy'  \sk 
i.,  jpa^e  81)  gives  the  generic  character  thus : — 

Shell  spiral,  turreted,  chambered ;  the  turns  contiguoi:*. 
all  visible :  chambers  divided  by  sinuous  septa,  pierced  r 
their  disks ;  aperture  round. 

As  far  as  we  know,  nearly  all  the  species  are  sinistroTbal 
the  septa  have  generally  the  sinuosities  of  ammonites,  ac- 
the  siphuncle  is  described  by  Mr.  Sowerby  as  situated  nti^ 
the  upper  (external)  part  of  the  whorls.  The  ca\ity  bt- 
yond  the  last  chamber  was  very  large,  as  in  Nautilus,  ao^ 
probably  enclosed  the  greater  part  of  the  animal,  so  thi 
the  shell  was  external.  The  Britife-h  species  (T.  costatuss 
T.  tuberculatus,  T.  Bergeri,  T.  undidatus,  T.  obliquus,  u 
*  Min.  Conchology')  belong  to  chalk  and  green-sand,  m^ 
these  appear  to  be  the  strata  which  enclose  the  same  aini 
other  species  in  France  and  other  oountries. 

The  relations  of  Turrilites,  Scaphites*  Baeulites,  asii 
Hamites  to  Ammonites  are  very  obvious ;  and,  as  throu£i> 
Goniatites  this  great  extinct  group  is  certainly  connected  tc 
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the  living;  and  extinct  Nautili,  Mr.  Owen  has  ventured  to 
include  them  all  in  the  Tetrabranchiate  Cephalopoda  [Ce- 
phalopoda], leaving;  Spirula  and  the  Belemnites  with 
Sepia  and  the  Dibranchiate  types.  However  this  may  be, 
the  determination  of  the  relative  affinities  among  the  nu- 
merous fossil  cephalopods,  a  point  of  great  importance, 
j:nust  be  worked  out  with  the  help  of  other  considerations 
than  the  respiratory  system.  Since  the  article  Goniatites 
was  written,  fossils  of  the  genus  Clymenia,  Munst^y  have 
been  described,  from  Devonshire  ( Ansted,  in  *  Cambridge 
Trans. ;'  Phillips,  in  '  Palaeozoic  Fossils  of  Devon') ;  and 
as  baculites  are  mentioned  in  the  chalk  of  the  south  of 
England,  we  are  furnished  by  the  British  strata  alone  with 
almost  a  complete  and  uninterrupted  succession  of  the  tes- 
taceous cephalopods  of  all  geological  ages.  The  results  of 
a  ^enei*al  survey  of  these  numerous  forms  in  the  successive 
Palaeozoic,  Mesozoic,  and  Cainozoic  periods,  have  been 
presented  in  the  article  Polytbalamacba,  and  we  shall 
here  add  some  considerations  on  the  successive  forms  of 
tlie  AmmonitidaB,  to  which  by  common  assent  all  the  ge- 
nera of  chambered  cephalopodous  shells  with  sinuous  septa 
are  referred.  These  can  hardly  be  said  to  appear  dis- 
tinctly in  strata  below  the  lias,  though  the  undulated  and 
crcnated  septa  of  the  Ceratites  of  the  muschelkalk  make 
easy  the  transition  fnyn  th^  angular  or  undulated  septa  of 
the  Goniatites  ahd  Clymenia  to  the  simply  sinuated  Am- 
monites of  the  lias.  [Compare  the  figures  in  the  articles 
Goniatites  and  Polytbalamacea.] 

The  Mesozoic  strata  are  thus  seen  to  be  the  character- 
istic, and  perhaps  exclusive,  repository  of  the  Ammonitidae ; 
and  if  we  suppose  them  to  commence  with  lias  and  cease 
with  chaJk,  the  distribution  of  the  several  genera  will  ap- 
pear thus : — 


1 

1 

! 

1 

1 

1 

Chalk  furmatlon        .         .         . 

« 

« 

* 

* 

* 

Green  mjuI  forinarioa       •        • 

* 

Ht 

* 

* 

* 

T'pper  oolite  formation      . 

* 

* 

Middle  oolite  formatioo     . 

« 

Lower  oolite  formation      • 

* 

«? 

*? 

Lias           .         •         •         •         • 

* 

*? 

In  the  table  here  presented  all  species  are  reckoned 
Ammonites  in  which  the  volutions  touch  each  other,  and 
the  last  chamber,  in  which  the  animal  was  mainly  iur 
eluded,  forms  part  of  the  general  spiral.  In  Crioceratites 
we  rank  all  species  which  are  convolute  at  their  origin, 
and  whose  last  chamber  runs  out  in  a  tangent  to  the  spiral. 
In  some  species  the  whorls  touchy  in  others  Aey  are  de- 
tached. (Thus  might  two  genera  be  defined,  the  last 
being  the  true  Crioceratites  of  LeveiUe.)  In  Bcaphites  are 
ranked  the  species  partially  spiral  or  incurvatea  at  each 
extremity.  Hamites  here  includes  the  aphonoid  or  hook- 
like forms  figured  by  Mr.  Sowerby.  Turrilites  compre- 
hends the  forms  which  are  spiral  round  an  axis,  and  Bacu- 
lites those  which  are  straight. 

In  this  point  of  view  the  ArnmonitidsB  with  sinuous  su 
tares  are  paralleled  by  the  Goniatites,  Lituites,  and  Cly- 
meniae  of  the  Palaeozoic  rocks ;  while  both  Goniatites  and 
Clymeniae  show  the  last  chamber  a  part  of  the  spiral.  Li- 
tuites and  certain  Nautili  have  it  produced  straight ;  and 
the  forms  of  Phragmoceras  recall  m  some  degree  those  of 
some  Scaphites. 

Involute  Ammonites,  in  which  the  inner  whorls  are 
embraced  by  the  outer  ones,  occur  in  the  lias,  and  through 
all  the  formations  into  the  chalk  (Orbulites  of  Lamarck). 
Convolute  Ammonites,  the  inner  whorls  apparent,  appear 
through  the  same  ranges.  Evolute  forms,  such  as  might 
be  included  in  Crioceratit«a,  may  probably  be  found  less 
rare,  as  opportunities  of  inspecting  perfect  specimens 
occur  (such  as  on  the  railway  cutting  near  Chippenham) ; 
Ammonites  flmbriatus  (Tropaeum,  Sowerby)  mav  be  one 
of  these;  Scaphites  biftircatus  of  Hartmann  another ;  and 
Hamites  spinigcr  of  Ziethen  a  third.  But  the  greater 
number  appear  to  be  localised  in  the  upper  oolitic  and 
green-sand  formatiomh  and  are  specially  aoundant  in  the 


Speeton  clay;  of  Yorkshire.  The  apertures  of  Goniatites 
and  Ammonites,  when  perfect,  generally  exhibit  remark- 
able constrictions  and  extensions  into  lateral  auricles,  and 
occasionally  suggest  the  notion  of  variability  or  even  in- 
determinateness  in  form,  which  conducts  to  Scaphites. 
(See  Groniatites  reticulatus,  PhiUips's  *  Geology  of  York- 
shire ;'  Ammonites  Brakenridgii,  A.  Brongniartii,  &c.,  in 
'  Min.  Conch. ;'  and  Mr.  Pratt  on  Ammonites,  in  '  Pliil. 
Mag.,'  1841.) 

Scaphites,  having  revolute  instead  of  straight  exten- 
sions, differ  from  Crioceratites,  and  show  a  singular  differ- 
ence amongst  one  another.  Scaphites  equalis,  'Min. 
Conch.,'  tab.  18  (said  to  be  fram  Yeovil  and  also  from  the 
green-sand  formation,  but  Yeovil  fossils  are  from  the  lower 
oolite),  has  its  extremities  coiled  in  one  plane,  like  an  Am- 
monite. The  same  is  the  case  vyith  Scaphites  Yoannii. 
But  Scaphites  obliquus  ('  Min.  Conch.,'  tab.  18)  has  its  ex- 
tremities coiled  irregularly  round  an  axis,  and  thus  con- 
ducts us  easily  to  Turrilites  with  its  spiral  volutions,  and 
also  to  Hamites  (Sowerby),  with  its  tapering,  incurved, 
but  not  spiral  figure. 

Baculites  may  be  viewed  as  analogous  to  a  straight  part 
of  Hamites. 

It  appears  therefore  from  these  considerations  that  the 
main  differences  in  these  various  groups  of  the  Ammo- 
nitidae with  sinuous  sutures  are  such  as  have  been  also 
seen  in  the  earlier  analogous  Palaeozoic  forms :  viz.  va- 
riations of  involution,  convolution,  evolution,  and  recurva- 
tion— in  one  plane  round  a  mathematical  central  point ; 
in  an  irregular  free  twist  round  a  short  axis  ;  or  in  a  re- 
gular spiral  round  an  elongated  axis.  Evolution,  recur- 
vation, rectilinearity,  twisting,  and  spirality  round  an  axis, 
appear  chiefly  in  the  higher  strata,  among  the  last  terms 
of  this  singular  series  of  forms ;  and  these  abnormal  confi- 
gurations may  perhaps  be  justly  viewed  as  dependent  on 
an  alteration  of  the  physical  conditions  which  allowed  of 
the  remarkable  abundance  of  the  normal  Ammonitic 
types — while  in  the  total  change  of  those  conditions  we 
must  look  for  the  cause  of  the  entire  suppression  of  this 
whole  series  of  organization. 


/^w 


Turrilites  oostatua. 

TURRIS,  De  Montfort's  name  for  a  genus  of  testaceous 
gastropods,  comprising  those  species  of  Mitra  which  have 
the  whorls  angulated  and  the  apertme  lengthened  and  un- 
dulated. 

TURRITELL A.  It  would  be  superfluous  to  state  the  dif- 
ferent positions  assigned  to  this  genus  by  zoologists,  some 
of  which  will  be  found  in  the  article  Turbinid^,  because 
the  detection  of  the  animal,  a  description  and  figure  of 
which  will  be  found  below,  points  out  its  true  place. 

Generic  Character. — Animal  (see  the  description  of 
Turritella  roeea). 

Shell  turriculated,  pointed,  rather  delicate,  generally 
striated  in  the  longitudinal  direction  of  the  whorls  of  the 
spire,  which  are  numerous ;  aperture  rounded,  entire,  with 
the  edges  of  the  lip  disunited  above  ;  the  outer  or  right  hp 
fragile. 

Operculum  homjs  its  elements  concentric. 

Examples,  Turritella  rosea,  Quoy  and  Gaim. 

Description,-— Shell  elongate-conical,  smooth,  trans- 
versely very  slightly  furrowed,  rosy,  the  whorls  convex ;  the 
apire  acute ;  the  aperture  subquadrate. 

3  JdL  2 
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MM.  Quoy  and  Gaimard  observe  that  when  dead  the 
shell  changes  colour,  and  becomes  yellowish,  brown,  or 
reddish :  but  the  more  or  less  red  striae  are  always  to  be  dis- 
tin^shed. 

Animal  entirely  like  that  of  Cerithium  rENTOifosro- 
MATA,  vol.  ix.,  p.  451],  of  which  genus  MM.  Quoy  and 
jjiaimard  think  that  it  may  form  a  division.  The  head, 
elongated  into  a  proboscidiform  muzzle,  is  brown  dotted 
with  black.  The  tentacles  are  moderately  long,  obtuse, 
white,  carrying  sessile  eyes  very  near  their  base.  The  foot 
in  elon^ting  itself  has  a  quadrilateral  form,  a  little 
widened  in  front :  it  is  greenish  or  yellowish,  dotted  with 
brown.  The  mantle  has  its  contour  fringed  and  sprinkled 
with  whitish  lunules,  disposed  in  a  rather  regular  manner. 

Operculum  yqjj  delicate,  round,  and  multispiral,  like 
that  of  the  Cerithia,    {Astrolabe,) 


TurritcIIa  rosea, 
a,  shell  and  animal  i  b,  operculum.  {Astrolahe^ 


Shell  of  Turrilclla  torclim. 

Locality, ^Yown^  in  the  Anse  de  VAstrolabe  at  New 
Zealand,  at  some  fathoms  depth.    MM.  Quoy  and  Gai- 


mard state  that  their  dredge  brought  up  thousands  of  desrl 
individuals,  among  which  very  few  living  ones  were  fouocL 
They  describe  them  as  timid  animals,  seldom  developing 
themselves,  like  the  Cerithia.  Length  2  inches  8  lines  : 
breadth  2  lines. 

Turritella  terebra. 

Description, — Shell  elongate-turreted,  transversely  ftiF- 
rowed^finvo-rufescent  or  reddish ;  the  whorls  convex,  very 
numerous,  sulcated,  the  furrows  subequal ;  spire  with  an 
acute  apex.  This  species  grows  to  a  length  of  between  4 
and  5  inches. 

Locality, — ^African  and  Indian  seas.    (Lam.) 

M.  de  Blainville  remarks  that  the  thirteen  living  species 
characterised  by  Lamarck  come  from  the  Indian  seas,  the 
coasts  of  Guinea,  or  those  of  America.  Nevertheless,  he 
says,  twelve  fossil  species  occur  in  France  alone.  Defiunce, 
he  adds,  increases  the  number  to  37,  from  the  beds  anterior 
and  posterior  to  the  chalk,  of  which  five  species  are  ana- 
logous in  Italy,  according  to  Brocchi,  one  in  Touraine,  and 
one,  identical,  in  England. 

The  number  of  species  recorded  by  M.  Deshayes,  in  his 
tables,  is  24  living  and  45  fossil  (tertiary) ;  and  of  these 
TurritelUe  terebra^  Ligar^  and  two  new  species,  axe  noted 
as  living  and  fossil  (tertiary). 

Mr.  Lyell  records  Turritella  terebra  from  the  flanks 
of  Etna  (clay  and  volcanic  tuff)  and  froVn  Syracuse.  7*. 
tornata,  from  Girgenti  (limestone  and  clay);  T.  sub- 
angulatOj  tornata^  and  terebra,  from  Caltanisetta  (clay 
and  yellow  sand);  T.  terebra  again,  from  Caltagirone, 
Palermo,  and  Ischia ;  and  T.  duplicata  from  the  last- 
named  locality.  Turritella  occurs  also  in  the  Ust  of  Red 
Sea  fossils  noticed  in  the  article  Turbinidjb  and  elsewhere 
in  this  work.  T.  terebra,  imbricataria,  subanguiata^  tor- 
nata, and  varicosa  are  recorded  by  the  same  author  from 
Sienna ;  and  he  figures  Turritella  proto  as  belon^g  to  the 
Miocene  tertiaiy  period,  and  Turritella  imbrtcataria  as 
belon^ng  to  the  Eocene  tertiary  period.  Mr.  Lea  describes 
TurrttelTcB  carinata  and  lineata  from  the  tertiary  of  Ala- 
bama (Claiborne  beds). 

With  reference  to  the  occurrence  of  Turritella  below 
the  chalk,  we  would  refer  the  reader  to  Dr.  Fitton's  Strait- 
graphical  Table,  where  five  species  are  recorded,  ranging 
from  the  upper  green-sand  to  the  Oxford  oolite,  both  in- 
clusive. Mr.  Murchison  describes  four  species  from  the 
Silurian  rocks  Told  red-sandstone,  middle  and  lower  beds 
only ;  and  the  lower  Ludlow  rock). 
Proto. 

Those  who  acknowledge  Proto  as  a  genus,  place  it,  gene- 
rally, next  to  Turritella. 

Generic  Character, — Animal  unknown. 

Shell  turriculated,  elongated,  with  numerous  spiral  Whorls, 
which  are  convex  or  gibbous,  with  a  decurrent  band  at  the 
suture,  as  in  Subula ;  aperture  oblique,  round,  expanded, 
with  the  lips  disunited ;  th&  right  lip  trenchant,  commenc- 
ing backward  much  earlier  th^  the  left  lip,  which  is  very 
much  expAded. 

Operculum  f 

M.  de  Blainville,  whose  description  this  is,  observes  that 
this  genus,  established  by  Defrance,  seems  to  contain,  as 
yet,  but  one  living  species.  As  to  Proto  terebralis  (the 
fossil),  M.  de  Blainville  thinks  that  it  is  either  a  species  of 
Potamides  or  Pirena.    [Melanopsis.] 

M.  Deshayes,  in  his  tables,  records  two  living  species  of 
Proto  and  four  fossil  (tertiary). 

TURSELLI'NUS,  HORAOIUS,  a  learned  Jesuit,  whose 
real  name  was  Torsellino.  He  was  bom  at  Rome  in  1545, 
and  belonged  to  a  distinguished  family  of  that  city.  He 
devoted  himself  from  eany  youth  with  indefatigable  zeal 
to  classical  studies.  In  1562  he  entered  the  order  of  the 
Jesuits.  He  afterwards  taught  in  the  institutions  of  his 
order  at  Florence  and  Loretto,  and  in  1579  he  was 
appointed  rector  of  the  seminary  of  the  Jesuits  at  Rome, 
in  which  office  he  continued  to  exercise  a  very  beneficial 
influence  for  twenty  years,  down  to  his  death  on  the  6th  of 
April,  1599. 

Tursellinus  was  one  of  the  best  Latin  scholars  that  have 
ever  lived,  and  his  work  on  the  Latin  particles  is  still  the 
best  book  on  that  subject.  His  principal  works  are :  1,  ♦  De 
Vita  S.  Francisci  Xaverii  Libri  Sex,'  Rome,  1594,  the 
best  edition  of  which  is  that  of  1596,  4to. :  the  work  is  of 
great  interest,  not  only  on  account  of  tlie  distinguished 
man  who  is  the  subject  of  it,  but  also  because  it  contains 
much  information  about  the  missions  of  that  time.    It  has 
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been  translated  into  nearly  all  the  modem  languages  of 
Europe.  2,  *  Historia  Lauretana,  libri  quinque,'  Home, 
1597«  4to.  This  is  a  history  of  the  miraculous  image  of 
the  Virgin  Maiy  at  Loretto.  3,  '  De  Usu  Particularum 
Latini  Sermonis,'  Rome,  1598,  12mo.  This  very  excellent 
work  was  reprinted  and  edited,  with  additions  and  correc- 
tions, by  J.  Thomasius  in  1673,  and  by  J.  C.  Schwarz  in 
1719  ;  it  is  also  printed  in  the  English  edition  of  Faccio- 
lati's  *  Lexicon  totius  Latinitatis :'  the  best  edition  is  that  of 
Hand,  Leipzig,  1829,  8vo.  4,  '  Epitome  Historiarum  k 
Mundo  Condito  ad  annum  1598.'  This  work  is  a  universal 
history,  in  ten  books,  written  in  the  Italian  langua^ge. 
Although  it  is  veiy  brief,  it  has  always  been  held  in  high 
esteem,  and  has  not  only  been  continued  by  several  sub^- 
quent  editors,  but  also  translated  into  several  other  lan- 
guages. 

For  a  more  detailed  account  of  the  Life  of  Tursellinus, 
see  R.  Retelius,  who  has  incorporated  his  work  on  the 
I^tin  particles  in  his  '  Scriptores  de  elegantiori  Latinitate 
Selecti.' 

'•'  (Compare  Alegambe,  Bibliotheca  Scriptortan  Societatis 
Jesu ;  Mandosius,  Bibliotheca  Romana.) 

TURTLE.     [Tortoises.] 

TURTLE.       rTESTUDINATA.] 

TURTLE-DOVE,  Turtur  communis  (jColumba  Turtur, 
Linn.). 

Description. — Mcde. — ^Head  and  nape  vinous  ash;  on 
the  sides  of  the  neck  a  space  composed  of  black  feathers 
terminated  with  white;  front  of  the  neck,  breast,  and 
upper  part  of  the  belly  light  vinous;  back  brown  ash; 
border  of  the  wings  bluish  ash ;  the  other  coverts  rusty 
with  a  black  spot  at  the  centre  of  the  feathers ;  abdomen 
and  lower  coverts  of  the  tail  pure  white ;  tail-feathers 
blackish  ash;  all,  with  the  exception  of  the  two  inter- 
mediate ones,  terminated  with  white ;  the  lateral  feather 
white  externally ;  space  round  the  eyes  and  feet  red ; 
iris  yellowish  red.  Length  about  eleven  inches  and  a 
half. 

The  Female  has  not  the  white  front,  nor  the  colour  of 
the  wings  so  bright ;  her  quills  are  brownish,  whereas  they 
ai*e  blackish  in  the  males.  (Temm.) 
:  This  is  the  Tourterelle  of  the  French  ;  Tortora  and  Tor- 
tora  commune  of  the  Italians;  Turtel  taube  of  the  Ger- 
mans ;  Turtel  duif  of  the  Netherlanders ;  Colommen  fair 
and  Turtur  of  the  Antient  British. 

Belon  and  others  consider  this  species  to  be  the  Trugon 
{rpvyutv)  of  the  Greeks;  but  though  Hasselquist  enume- 
rates it  among  the  animals  which  he  saw  m  the  Holy 
Land,  the  probabilitv  is  that  Turtur  risorius  [Columbidjb, 
vol.  vii.,  p.  3731  is  the  Tur  or  Turtle  of  the  Scriptures. 

Geographical  Distribution. — Bechstein  states  that  these 
birds  are  found  throughout  the  temperate  parts  of  Europe 
and  Asia,  and  also  in  many  of  the  South  Sea  Islands.  He 
says  that  they  do  not  arrive  in  the  woods  of  Germany  till 
the  end  of  April  or  beginning  of  May,  and  that  they  quit 
that  country  m  September ;  adding  that  they  are  often 
seen  in  great  numoers  in  the  forests  of  Thuringia,  when 
the  pine  seed  has  ripened  well;  and  that  in  1788  there 
was  a  prodigious  quantity.  Pennant  relates  that  Turtle- 
doves arrive  in  Italy  in  May  and  mimte  in  September ; 
and  the  editor  of  the  edition  of  'British  Zoology' (1812) 
remarks  that  they  visit  Greece  rather  earlier,  and  generally 
come  during  the  month  of  April  in  four  or  nve  vast 
flocks.  Temminck  infonns  us  that  it  is  found  high  up  in 
the  north,  but  not  in  the  regions  of  the  Arctic  Circle.  Mr. 
Yarrell  states  that  he  finds  no  notice  of  the  species  visiting 
any  part  of  Scandinavia  or  Russia.  It  was  seen  by  Mr. 
Fell  owes  in  Asia  Minor  in  1838 ;  and  Mr.  H.  Strickland  saw 
it  in  Smyrna  in  April,  1836.  It  probably  winters  in  Africa. 

Habits,  Food,  «^.— *  The  Turtle-Dove,'  says  Mr.  Yarrell, 
m  his  accurate  and  interesting  •  British  Birds,'  now  hasten- 
ing to  completion,  *  is  only  a  summer  visitor  here,  and, 
like  most  of  our  summer  visitors,  comes  to  this  country 
from  Africa,  and  returns  there  again  before  winter,  not 
remaining  even  in  the  Italian  states  beyond  the  middle  of 
autumn.  These  birds  arrive  in  England  about  the  end  of 
April  or  the  beginning  of  May,  and  are  rather  more  nu- 
merous in  the  south-eastern,  southern,  and  midland  coun- 
ties than  in  those  which  are  farther  north.  Their  appear- 
ance is  observed  and  hailed  each  returning  spring,  as  de- 
noting the  season  of  buds  and  flowers ;  and,  as  emblems  of 
seremty  and  peace,  their  mournfully  plaintive  notes  give 
pleasure.    Sportsmen  speak  of  a  flight  of  pigeons,  but  they 


say  also  a  dule  Of  Turtles,  from  doleo,  the  term  having  re- 
ference to  the  particular  character  of  the  voice  of  the  oird. 
They  frequent  woods,  fir  plantations,  and  high  thick 
hedges  dividing  arable  land.  They  make  a  thin,  almost 
transparent,  platform  nest,  eight  or  ten  feet  above  the 
ground,  in  the  forked  branch  of  an  oak,  on  a  fir-tree,  or 
near  the  top  of  a  thick  and  tall  bush.  Upon  this  nest  the 
female  deposits  two  eggs  about  the  middle  of  June,  ac- 
cording to  the  observations  of  Mr.  Jenyns.  The  eggs  are 
white,  rather  pointed  at  one  end,  one  inch  two  lines  and  a 
half  long,  by  ten  lines  in  width.  The  parent  birds  sit  by 
turns,  the  male  occasionally  al^  feeding  his  mate  during 
incubation,  and  both  afterwards  mutually  labouring  for  the 
support  of  the  young.  In  this  country  they  are  considered 
as  producing  but  one  brood  in  the  season,  but  in  the  south 
of  France  these  birds  are  known  to  have  a  second  pair  of 
young.  Their  food  is  grain,  particularly  wheat,  and  they 
are  constant  visitors  to  ttie  wheat-field  while  the  com  is 
growing,  and  to  pea-fields :  they  also  feed  on  rape  and 
other  small  seeds.  In  the  autumn  they  fly  in  small  par- 
ties of  ten  or  twelve  birds,  and  leave  this  country  about 
the  end  of  August,  and  sometimes  as  late  as  the  end  of 
September,  particularly  in  those  seasons  when  our  harvest 
is  backward.  I  have  several  times  killed  both  adult  birds 
and  the  young  of  the  year  when  out  partridge-shooting  in 
Hertfordshire ;  but  I  have  observed  that  these  birds  are 
more  numerous  in  the  thickly-wooded  parts  of  the  middle 
of  the  county  of  Kent  than  elsewhere.' 

The  Turtle-dove  has  been  seen  in  Ireland  and  Scotland, 
as  well  as  in  England.  With  regard  to  the  food  of  the  bird, 
it  is  worthy  of  notice  that  the  editor,  in  the  last  edition  of 
the  *  British  Zoology,'  states  that  the  stomach  of  one  of 
these  doves,  examined  by  the  Rev.  Hugh  Davies,  in  the 
month  of  October,  contained  only  some  seed  of  the  Poly- 
gonum  aviciUare,  of  rape  and  of  mustard ;  it  must  there- 
fore, he  observes,  at  that  season  have  declined  from  choice 
every  species  of  bread-corn.  WillughlSy  found  hempseed 
in  the  crop  of  the  individual  examined  by  him. 

This  elegant  dove  would  be  a  great  addition  to  our 
homesteads;  and  though  the  migratory  impulse  is  very 
strong,  it  may  be  overcome.  Pennant  states  that  about 
the  year  1765  a  pair  came  into  his  garden  at  Downing  in 
the  winter  season,  and  continued  there  two  or  three  weeks. 
Bechstein  tells  us  that  young  ones  reared  by  a  domestic 
pigeon  are  easily  accustomed  to  the  dovecot ;  but  as  they 
are  very  sensible  of  cold,  it  is  necessary  to  warm  the  place 
of  their  abode  during  winter.  They  multiply  fast,  either 
when  paired  with  each  other  or  with  the  Collared  Turtle 
{Columba  {'Turtur)  risoria),  and  in  captivity  should  be 
provided  with  a  small  straw  basket  to  build  in. 

In  Germany  Turtle-doves,  Ring-doves  (Columba  Pa- 
litmbus)^  and  Stock  Doves  are  taken  by  choosing  a  place 
where  salt  has  been  strewn  in  parks  for  the  deer,  and  so 
placing  a  net  that  it  may  fall  over  the  birds  whilst  they 
are  busy  pecking  the  salt. 

Few  birds  have  been  more  sung  by  poets,  or  more  ap- 
pealed to  by  lovers.  The  old  French  quatrain  in  the  *  Por- 
traits d'Oyseaux'  (1557)  thus  celebrates  its  constancy : — 

'  Si  la'tnrtrelle  ay  me  hien  chastete, 
£t  (mort  ton  paw)  gemict  aa  dertinio ; 
Qui  ne  dira  inatradwm  donnee 
Estre  aux  hamaius  d'aymer  pudicite  ?' 


TUSCAN  ORDER. 
Column.] 


Turtle  Dove.    (Gould.) 

[Civil  Architecture,  vii.,  223; 
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TUSCAN  SCHOOL  OF  PAINTING.  This  gchool  of 
painting  is  frequently  cadled  the  Florentine  School,  and  h 
divided  into  several  epochs,  the  first  of  which  is  termed 
the  old  Florentine ;  but  the  school  of  Florence  was  not 
the  school  of  Tuscany  until  after  the  time  of  Michel  An- 
gelo.  In  the  earliest  period  of  painting  in  Tuscany  the 
principal  painters  were  of  Pisa  and  of  Siena,  and  there  is 
characteristically  no  essential  difference  between  their 
works  and  those  of  the  early  painters  of  Umbria  of  the 
•ame  period.  Some  Sienese  critics  have  discovered  a  dis- 
tinct school  in  the  works  of  the  old  masters  of  Siena,  but 
it  would  be  difficult  to  shOw  any  other  distinction  than  a 
mere  difference  of  local  origin. 

Some  artists  of  Siena  and  Florence,  of  the  early  part  of 
the  thirteenth  century,  are  the  oldest  painters  of  Tuscany 
that  are  known.  There  were  painters  in  Pisa  before  this 
time,  in  the  eleventh  century,  out  they  were  Greeks  from 
Con^antinople :  and  there  are*  also  painting  extant  in 
Tuscany  which  are  said  to  be  of  the  same  period,  but  they 
are  probably  the  production  of  Greek  ai'tists.  In  the 
church  della  Trinity  at  Florence  there  is  a  picture  of 
Christ  painted  upon  canvass,  and  glued  upon  a  wooden 
cross,  which  is  probably  of  the  tenth  century ;  it  was  done 
before  1003 :  and  in  the  church  of  San  Miniato  al  Monte 
near  Florence  there  is  a  Greek  painting  of  San  Miniato 
Martire,  of  the  eleventh  century.  {Etruria  Pittrice,) 
That  there  were  at  all  times  painters  in  Italy,  from  the 
decline  of  the  Roman  empire,  until  the  revival  of  painting 
in  the  thirteenth  centuiy,  is  certain,  from  the  remains  still 
extant  in  many  cities  of  Italy ;  from  the  illuminations  in 
manuscripts;  from  the  mosaics;  from  the  painted  series 
of  popes  in  the  Basilica  of  San  Paolo,  commenced  in  the 
fifth  century  by  order,  of  St.  Leo,  and  from  other  evidence. 

The  first  considerable  efforts  towards  the  revival  of 
painting  were  made  by  the  Tuscans,  and  the  Tuscan 
painten  throughout  have  done  much  towards  its  improve- 
ment and  perfection  in  later  periods.  The  following  mas- 
ters are  among  the  most  celebrated  in  the  history  of  paint- 
ing, both  for  their  works  and  for  the  great  changes  they 
ei^cted  in  the  prevailing  styles  of  their  respective  periods : 
— Xviotto  di  Bondone  of  Vespignano  (b.  1276,  d.  1336) ; 
Tommaso  Guidi  of  San  Giovanni,  called  Masaccio  (b.  1401 
or  1402,  d.  1443) ;  Lionardo  of  Vinci  (b.  1452,  d.  1519) ; 
Michel  Angel o  Buonaroti  of  Casteir  Caprese,  in  the  dio- 
cese of  Arezzo  (b.  1474,  d.  1563) ;  Ludovico  Cardi  of  Ci- 
goli  (b.  1569,  d.  1613) ;  and  Pietro  Barrettini  of  Cortona 
(b.  1596,  d.  1669).  All  these  painters,  through  the  striking 
characteristics  of  their  respective  styles,  made,  epochs  in 
the  history  of  painting  in  Tuscany. 

I.  The  oldest  Tuscan  artists  whose  names  are  known  are 
Niccola  and  Giunta  of  Pisa.  Niccola  Pisano,  or  of  Pisa, 
was  a  sculptor,  and  the  first  restorer  of  design  from  the 
excessive  rigidity  of  the  Byzantine  forms ;  he  endeavoured 
to  imitate  the  style  of  a  bas-relief  upon  an  antient  sarco- 
phagus at  Pisa :  he  lived  at  the  beginning  of  the  thirteenth 
century.  Giunta  Pisano  is  the  earliest  Tuscan  painter  to 
whom  extant  works  have  been  assigned ;  he  is  said  to  have 
learnt  painting  of  some  Greeks  who  were  at  Hsa  about  the 
year  1210.  In  1230  he  was  employed  in  the  church  degli 
Angeli  at  Assisi :  there  are  a  crucifixion  and  some  other 
figures  painted  upon  a  wooden  cross,  the  colours  of  which 
are  mixed  in  some  medium  not  affected  by  water ;  and  at 
the  bottom  of  the  cross  there  is  a  mutilated  inscription, 
thus  restored  by  Lanzi :  *  Junta  Pisanus  Juntini  me  fecit.' 
The  drawing  is  careful,  but  very  dry,  and  the  fingers  are 
extremely  long — ^faults,  as  Lanzi  has  ol)served,  not  of  the 
men,  but  of  the  times.  The  expression  in  the  heads  how- 
ever is  good,  the  draperies  are  well  arranged,  and  the 
colouring,  though  brown,  is  laid  on  with  a  strong  impasto. 
This  crucifixion,  says  Lanzi,  is  not  inferior  to  those  of  a 
similar  kind  ascribed  to  Cimabue ;  he  was  however  infe- 
rior to  Cimabue  in  fresco.  There  are  some  frescoes  by 
Giunta  in  the  upper  church  of  San  Francesco  at  Assisi :  he 
is  not  mentioned  alter  1236. 

Contemporary  with  Giunta  of  Pisa,  were  Guido  of  Siena 
and  Buenaventura  Berlinghieri  of  Lucca.  The  former  was 
illuminator  and  painter :  to  a  Madonna  in  the  Malevolti 
chapel  in  the  church  of  San  Domenico  at  Siena  is  attached 
the  following  inscription  — 

*  Me  Guido  do  Senis  diebns  depioxit  ametiit 
Quern  ChristuB  lenit  nuUii  velit  agerc  poenis.' 

An.  1221. 

There  is  an  engraving  of  this  Madonna  in  Lastri's  *  £truria 


Pittrice  :*  its  ments  are  very  gnreat  for  its  period.  Siena  b«<i 
many  other  painters  about  uiis  time,  and  they  were  even 
constituted  as  a  civil  body  in  1250.  Ugolino  of  Siena,  8a>'9 
Vasari,  painted  pictures  uid  chapels  in  every  pait  of  Ital^  : 
he  died  at  an  advanced  age  in  1339.  BuonavenUira  Ber- 
linghieri of  Lucca  painted  in  1236 :  there  was  also  a  Dio- 
dato  of  Lucca,  who  was  living  in  1288. 

A  very  superior  painter  to  those  already  mentioned,  and 
one  who  added  also  much  to  the  practical  technic  of  paint- 
ing, was  Margaritone  of  Arezzo,  aa  olderpainter  than 
Cimabue.  At  uie  church  of  Santa  Croce  at  Florence  there 
is  a  Crucifixion  by  Margaritone  which  is  i}laeed  near  one; 
by  Cimabue ;  and  although  Magaritone's  is  less  finished 
in  execution  than  Cimabiie*s,  the  difference  is  not  so  g^^eat 
that  the  title  of  painter  should  be  denied  to  the  former  if 
given  to  the  latter.  The  portrait  or  picture  of  San  Fran- 
cesco di  Assisi  in  the  church  of  SaSviano  near  Arezzo, 
dressed  in  the  habit  of  a  monk,  with  all  the  faults  of  the 
time,  has  a  grand  expression,  and  is  a  very  remarkable  pro- 
duction :  it  is  marked — Margarit'  de  Aretio  pingebcU  ;  an 
inscription  which  probably  indicates  a  Greek  source  of  in- 
struction, directly  or  indirectly. 

The  earliest  painter  in  Florence  was  apparently  Maestro 
Bartolomeo,  who  painted  in  1236.  An  Annunciation,  which 
he  painted  in  the  church  de'  Servi,  has  been  attributed  to 
Cavallini,  the  scholar  of  Giotto.  Another  predecessor  of 
Cimabue  was  Andrea  Tafi,  bom  in  1213;  he  was  the 
scholar  of  Apolloniue,  a  Grreek,  whom  he  assisted  in  some 
mosaics  in  San.  Giovanni  at  Florence.  Vasari  terms  Tail 
the  first  restorer  of  mosaic  in  Tuscany:^  he  was  also  a 
painter. 

A  painter  of  somewhat  more  merit  and  much  more  fame 
than  any  of  the  preceding  was  Giovanni  Cimabue,  bom  at 
Florence  in  1240,  through  the  partiality  of  Vasari  or  his 
neglect  of  research,  commonly  called  the  father  of  modem 
painting.  He  was  architect  and  painter ;  he  greatly  im 
proved  the  proportions  of  the  human  figure  in  design ;  in- 
spired his  figures  with  more  life  than  his  predecessors ;  and 
excelled  them  in  grace  of  execution  and  in  richness  of 
colouring :  his  works  are,  notwithstanding,  strictly  of  the 
By^zantine  style.  Cimabue  is  said  by  some  to  hair  e  learned 
painting  of  (giunta  Pisano,  whom  he  assisted  in  his  frescoei 
at  Assisi,  in  12&3,  in  his  thirteenth  year :  Vasari  aays  he 
learned  of  some  Greeks  who  were  employed  to  decorate 
the  church  of  Santa  Maria  Novella  at  Florence.  One  of 
his  earliest  and  most  remarkable  pictures  is  the  Colossal 
Madonna,  now  in  the  Academy  at  Florence,  formerly  in  the 
church  of  Santa  Trinity ;  but  his  greatest  worics  are  those 
in  the  upper  church  of  San  Francesco  at  Assisi.  Cimabue 
excelled  chiefly  in  male  heads,  to  which  he  has  sometimes 

S'ven  a  truth  uid  grandeur  of  expression  that  have  never 
sen  much  surpassed.  Contemporary  with  Cimabue,  but 
somewhat  younger,  was  Dueio  di  Buoninsegna  of  Siena, 
famous  in  his  time :  he  painted  great  works  in  the  ci^e  • 
dral  of  that  Dlace,  which  are  in  part  still  extant :  also  a 
remarkable  altar->piece  for  the  same  church,  which  is  still 
.preserved  there ;  it  was  painted  in  1308  and  1311,  and  when 
completed  was  carried  m  procession  to  the  cathedra).  It 
was  painted  on  both  sides,  but  is  now  cut  into  two.  On 
one  side,  the  former  front,  is  a  Madonna  and  infant  Chri^ 
surrounded  by  angels ;  on  the  other  side,  or  former  back, 
there  is  a  series  of  small  pictures  illustrating  the  histoiy  of 
the  Passion,  all  containing  many  figures,  executed  with 
surprising  industry,  skill,  and  judgment,  when  compared 
witn  the  majority  of  the  works  of  his  contemporaries. 

Gaddo  Gaddi  of  Florence,  bom  in  1239,  was  also  one  of 
the  most  distinguished  artists  of  this  period.  He  was  cele- 
brated for  his  works  in  mosaic,  of  which  there  are  still 
specimens  in  the  cathedrals  of  Florence  and  of  Pisa.  He 
worked  also  at  Rome,  but  the  great  mosaics  of  St.  John 
Lateran  and  in  Santa  Maria  Maggiore  are  the  work  of 
Mino  daTurrita,  an  earher  master,  and  the  most  celebrated 
of  his  time.  The  mosaics  of  the  tribune  of  San  Giovanni 
at  Florence  were  executed  by  Turrita,  who  finished  them 
in  1225 ;  this  date  is  added  to  the  following  inscription 
upon  the  ground  of  the  mosaics : —  , 

<  SADott  Franeiid  Frater  fnit  hoc  aperatut. 
Jacobus  ia  loll  pra  cunctis  arte  probatu*.* 

II.  That  of  discovering  and  cultivating  the  abilities  of 
Giotto  was  not  one  of  the  least  services  of  Cimabue. 
[Giotto.]  Giotto  surpassed  all  his  predecessors,  and  he 
added  as  much  to  the  art  of  his  master  Cimabue  as  Ci- 
mabue had  added  to  that  of  the  Greeks.    In  the  mature 
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works  of  Giotto  there  are  no  traces  of  the  Byxantine  style : 
they  made  an  epoch  in  painting  ;*  and  from  his  time  Flo- 
rence dates  its  preponderance  in  the  history  of  Tuscan  art. 
If  Cimabue,  says  Lanzi,  may  be  termed  the  Michel  An^elo 
of  his  a^e,  Giotto  may  be  termed  its  Raphael.  Great  as 
\v.\s  the  fame  of  Cimaoue,  says  Dante,  it  was  rendered  ob- 
scure by  that  of  Giotto.  Dante  and  Giotto  were  friends, 
and  the  great  poet  celebrated  the  painter  in  the  following 
well  known  lines : — 

'  Cre<lette  Cimabue  neTla  Pintura 
Tener  lo  eampo ;  ed  ora  ba  Giotto  fl  Grtdo, 
Si  ehe  la  fiaiaa  di  eolni  ■'oaeara.'— Ptwystorio,  xt.  88. 

Giotto  was  painter  in  history,  miniatm'e,  portrait,  and  in 
nio8aic ;  also  a  sculptor  and  an  architect :  the  celel>rated 
Campanile  of  Florence  is  his  work.  He  painted  in  many 
cities  of  Italy,  but  his  chief  works  are  those  in  the  lower 
and  uppei;  churches  of  San  Francesco  at  Assisi.  In  these 
paintings  there  are  heads  worthy  in  expression  of  the 
greatest  masters  that  have  succeeded  him ;  yet,  notwith- 
standing his  great  merits,  his  design  is  extremely  hard  and 
Gothic,  especially  in  his  large  figures :  he  paid  also  little 
attention  to  perspective  or  to  chiar'oscaro ;  and  although 
he  brought  painting  far  from  its  infancy,  he  still  left  it 
upon  the  whole  as  far  from  its  maturity. 

The  scholars  and  imitators  of  Giotto  were  very  numerous : 
the  principal  of  them  were  Stefano  Fiorentino,  Tommaso 
di  Stefano,  called  Giottino,  and  Taddeo  Oaddi,  the  son  of 
Gaddo  Gaddi.  These  jminters  worked  in  the  same  style  as 
Giotto,  sometimes  inferior  and  sometimes  superior  in  exe- 
cution. Stefano  was  called  the  ape  of  nature,  •  Scimia 
della  Natura.'  Taddeo  Gaddi,  saysVasari,  excelled  Giotto 
*n  colouring  and  in  tone :  his  principal  works  were  painted 
m  the  church  of  Santa  Croce  ;  and  in  the  chapel  Degu  Spag- 
nuoli,  in  the  church  of  Santa  Maria  Novella.  The  nictures 
of  the  three  saints  seated  in  this  chapel  are  magnificent  in 
the  character  of  the  heads  and  in  the  style  of  the  draperies : 
they  represent  San  Dionysio  Areopagita,  San  Retro  Lom- 
bard o,  and  San  Severino  Boezio :  they  are  engraved  in 
Lnstri's  *  Etruria  Pittrice.'  Contemporary  with  Criotto  was 
Buonamico  di  Cristofano,  called  Butfalmacco,  the  scholar 
of  Andrea  Tafi  ;  and  Bernardo  and  Andrea  Orcagna,  who 
painted  together  a  heaven  and  a  hell  in  the  Struzad  chapel 
in  the  church  bf  Santa  Maria  Novella ;  and  in  the  Campo 
Santo  at  Pisa,  Andrea  painted  a  Last  Judgment,  and  Ber- 
nardo a  hell.  In  the  church  of  Santa  Croce  also  Andrea 
painted  similar  scenes :  amongst  the  blessed  he  placed  his 
friends,  and  amongst  the  damned  his  enemies.  The  best 
preserved  works  of  BufPalmacco  are  at  the  Campo  Santo 
at  Pisa. 

Two  celebrated  scholars  of  Andrea  Orcagna  were  Ber- 
nardo Nello  of  Pisa  and  Francesco  Traini  of  Florence  :  of 
the  latter  there  is  a  celebrated  picture  of  Thomas  Aquinas 
at  Santa  Caterina  at  Pisa. 

Contemporary  also  with  Giotto  was  the  famous  Simone 
Memmi  di  Martino  of  Siena,  celebrated  by  Petrarch  in  two 
of  his  sonnets  for  a  portrait  of  Laura.  The  same  poet 
mentions  him  also  in  one  of  his  letters,  where  ^he  says, 
*  I  have  known  two  distinguished  and  excellent  painters, 
Giotto,  a  citizen  of  Florence,  whose  fiime  among  modems 
is  immense,  and  Simone  of  Siena.'  Simone  was  bom  about 
1284,  and  after  distinguishing  himself  by  many  works  in  va- 
rious cities  in  Italy,  he  went  to  Avignon,  where  he  died  in 
1344.  He  excelled  in  composition  and  in  invention.  Vasari 
speaks  very  highly  of  his  great  works  in  the  chapel  Degli 
Spagnuoli,  in  the  church  of  Santa  Maria  Novella  at  Flo- 
rence,  which  was  painted  in  1332.  Christ  going  to  Cal- 
vary, which  is  one  of  the  painting[B  of  this  chapel,  is  a 
work  of  great  merit  in  expression,  m  composition,  and  in 
design.  (Lastri,  Etruria  Pittrice.)  There  is  in  the  Am- 
brosian  Library  at  Milan  a  MS.  of  Virgil  with  the  com- 
mentary of  Serviiis,  which  belonged  to  Petrarch ;  and  on 
the  frontispiece  is  a  miniature  of  Virgil  writing,  with 
various  characteristic  accessories,  by  Memmi :  it  is  sup- 
posed to  have  been  painted  for  Petrarch,  and  that  the 
poet  wrote  the  following  lines  attached  to  it : — 

*  Mantua  Virgilium  qui  talia  earmioa  flnxit; 
Sena  tnlit  Slmoiiein  cHgito  qvi  lalia  pinzit.* 


Shortly  after  the  death  of  Giotto,  in  1336,  painters  com- 
menced to  be  extremely  numerous  in  Tuscany.  In  the 
year  1349  the  painters  of  Florence  formed  themselves  into 
a  society  under  the  name  of  Compagnia  di  San  Luca  (com- 
pany of  St.  Luke).  This  society  was  not  however  com- 
posed exclusively  of  painters :  it  contained  various  artists 


in  metal  and  in  wood,  in  whose  business  ornamental  de- 
sign was  in  any  way  concerned.  A  similar  institution,  but 
on  a  greater  and  more  permanent  plan,  was  established  at 
Siena  in  1365. 

Other  distin^ished  painters  of  this  period  were — at  Siena, 
Lippo  Memmi,  Cecco  di  MaHino,  Ambrogio  Lorenzetti, 
and  Bernardo  or  Bema  da  Siena.  At  Florence  were  Gio- 
vanni and  Angelo  Gaddi,  the  sons  of  Taddeo  Gaddi.  An- 
gelo  Gaddi  was  an  excellent  colourist ;  but  he  was  content 
to  imitate  the  works  of  Giotto  and  of  his  father.  His 
scholar  Cennino  Cennini  was  also  a  good  colourist.  The 
following  also  are  deserving  of  mention  :  Stamina,  Dello 
Fiorentino,  Jacopo  di  Casentino,  Spinello  Aretino  and  his 
son  Pari  Spinelii,  Lorenzo  di  Bicci  and  his  son  Ncri,  also 
Giovanni  di  Niccolo  of  Pisa,  who  all  painted  more  or  less 
in  the  style  of  Giotto,  as  did  likewise  all  the  artists  of  Tus- 
cany, until  a  better  taste  was  spread  by  the  works  of 
Masaccio. 

III.  In  the  fifteenth  century,  when  the  Medici  esta- 
blished themselves  as  the  mlers  of  Florence,  and  that  city 
gradually  extended  its  power  over  the  neighbouring  tem- 
tories,  and  became  the  capital  of  Tuscany  in  matters  of 
art  as  well  as  of  state,  the  arts  were  in  a  manner  rendered 
dependent  upon  the  caprices  or  tastes  of  its  princes ;  and 
as  the  Florentine  artists,  through  extended  patronage,  gra^ 
duaHy  evinced  more  activity,  and  acquired  as  a  body 
a  greater  importance,  those  of  Siena  and  Pisa  proportion- 
aWy  declined  in  both  respects.  The  improvements  made 
in  painting  at  this  period  were  very  great,  and  one  of  the 
most  essential  was  tne  commencement  of  a  proper  applica- 
tion of  perspective :  the  chief  promoters  of  this  science  ' 
were  Pietro  Sella  Francesca  and  Paolo  Uccello ;  the  latter 
comparatively  neglected  every  other  department  of  paint- 
ing for  the  study  of  perspective.  There  is  in  the  first 
cloister  of  Santa  Maria  Novfella  a  picture  of  the  Dmnken- 
ness  of  Noah,  by  Uccello,  in  which  he  has  displayed  his 
ability  in  this  respect :  Noah  is  violently  and  well  fore- 
shortened. Anotner  department  of  painting  which  had 
been  neglected  by  the  school  of  Giotto  was  chiaroscuro. 
•Riis  was  first  attempted  with  success  by  Masolino  da  Pain- 
cale,  who  executed  some  excellent  works,  for  the  period, 
in  the  chapel  of  San  Pietro  in  the  church  del  Carmine. 
Masolino  is  also  not  less  distinguished  for  having  been  the 
master  of  the  celebrated  Masaccio,  who,  if  any  individual 
is  entitled  to  this  distinction,  alone  can  be  styled  the  father 
of  modem  painting. 

That  many  of  the  painters  however  who  preceded  Ma- 
saccio had  great  ability,  even  for  any  period,  is  certain ; 
and  it  is  also  certain  that  they  had  recourse  to  the  study 
of  nature— a  fact  which  proves  that  the  mere  study  of 
nature,  without  the  knowledge  of  what  to  select  for  imita- 
tion, will  not  lead  to  the  production  of  fine  forms.  And 
although  beautiful  forms  have  been  produced  by  the  ear- 
lier painters,  it  is  the  accident  of  the  model,  and  not  the 
resuft  of  choice ;  for  we  sometimes  find  the  finest  parts 
associated  with  others  so  inferior,  that  from  their  juxtapo- 
sition the  whole  has  an  appearance  of  deformity,  which 
arises  both  from  the  inequality  in  individual  models,  and 
from  the  painter's  occasionally  trasting  his  own  knowledge 
and  occasionally  having  recourse  to  the  model.  This  im- 
perfection could  only  be  avoided  by  the  adoption  of  a 
standard  of  form,  which  should  preserve  a  unity  of  style  in 
every  degree— a  standard  which,  experience  has  shown  us, 
it  would  require  centuries  to  attain  simply  by  the  study 
of  nature,  because  of  the  infinite  varieties  of  form  met  with 
in  individuals.  This  standard  however  already  existed  in 
the  antique,  and  it  required  only  the  master-mind  to  ap- 
propnate  it ;  and  to  have  been  the  first  to  do  this  efficiently 
constitutes  the  great  merit  of  Tommaso  Guidi,  commonly 
called  Masaccio,  on  account  of  the  slovenliness  of  his  per- 
sonal appearance.  Masaccio  introduced  a  style  of  compo- 
sition and  design  which  until  the  appearance  of  Da  Vinci 
and  Michel  Angelo  experienced  no  material  change.  Da 
Vinci  and  Fra  Bartolomeo  enlarged  upon  Masaccio's  style. 
Michel  Angelo  invented  a  style  of  his  own,  and  he  out- 
lived it.  'file  style  of  Masaccio  however,  expanded  to  its 
utmost,  still  lived  in  the  works  of  Raffaelle  and  the  prin- 
cipal painters  of  the  Roman  school.  Yet  the  great  im- 
provement in  design  which  was  accomplished  in  the  works 
of  Masaccio  was  not  entirely  his  own  merit ;  for  Ghiberti 
and  Donatello  had  made  great  advancement  in  sculpture"; 
and  Gentile  da  Fabriano  and  Vittore  Pisanello,  with  whom 
Masaccio  became  acquainted  in  Rome,  had  made  great  im- 
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provements  upon  the  Giottesque  school  in  painting.  Ma- 
saccio's  greatest  works  are  in  the  Brancacci  chapel  in  the 
church  of  Santa  Maria  del  Carmine  at  Florence :  thev  have 
been  engraved  by  Lasinio  and  others.  Masaccio  died  before 
the  completion  of  these  works,  in  1443,  in  his  forty-first  or 
forty-second  year,  not  without  suspicion  of  having  been 
poisoned.  Alany  of  his  works  have  perished.  His  most 
able  contemporaries  and  followers  were  Fra  Giovanni  da 
Fiesole,  Benozzo  Gozzoli,  and  Fra  Filippo  Lippi,  the  best 
painter  of  his  time ;  he  completed  the  works  of  Masaccio 
in  the  Brancacci  chapel :  he  died  in  1468.  There  are  in 
his  works  much  of  that  mellowness  of  colouring  and  har- 
mony of  light  and  shade  which  characterise  the  works  of 
Fra  Bartolomeo  and  Lionardo  da  Vinci.  In  the  gallery  of 
the  Academy  at  Florence  there  are  some  beautiful  speci- 
mens of  the  works  of  Lippi. 

Other  painters  of  great  ability  of  this  period,  both  in  oil 
and  in  fresco,  were  Andrea  del  Casta^o,  called  the  in- 
famous ;  Sandro  Botticelli,  Filippino  Lippi,  Raffaellino  del 
Garbo.  Domenico  del  Ghirlanaaio,  Cosimo  Roselli,  Piero 
di  Cosimo,  Antonio  Pollaiuoli,  the  first  Italian  painter  who 
studied  tlie  dead  subject  for  the  purposes  of  design ;  Andrea 
Verocchio,  and  Luca  Signorelii  of  Cortona.  There  were 
also  many  others  of  merit  of  this  school  at  about  the  end  of 
the  fifteenth  century,  but  they  followed  only  in  the  steps  of 
others. 

IV.  The  works  of  Lionardo  da  Vinci  and  the  painters 
who  imitated  or  adopted  the  chief  characteristics  of  this 
style  constituted  anoUier  epoch  in  the  history^  of  painting : 
but  their  influence  was  not  confined  to  Florence  or  to 
Tuscany ;  it  was  greater  in  Milan  and  in  Lombardy  than  in 
Florence.  The  fulness  however  and  vigour  of  design  which 
distinguish  the  works  of  Fra  Bartolomeo,  and  even  Michel 
Angeto,  characterise  in  an  equal  though  somewhat  dif- 
ferent degree  also  the  works  of  Da  Vinci,  and  are  combined 
with  an  exqubite  finish  and  harmony  of  tone  which  are 
peculiar  to  himself.  Lionardo  was  bom  at  Vinci  in  1452, 
and  learnt  painting  of  Andrea  Verocchio,  who,  upon  see- 
ing the  superiority  of  his  scholar,  forsook  that  art  for  sta- 
tuary. Lionardo  was  painter,  sculptor,  architect,  engineer, 
mathematician,  writer,  musician,  and  poet ;  he  is  however 
chiefly  known  as  a  painter.  Historians  have  divided  his 
career  into  four  periods ;  he  painted  at  first  in  the  style  of 
Verocchio,  and  his  pictures  of  this  time  are  lighter  in  style 
of  design,  and  have  less  strength  of  chiaroscuro,  than  his 
later  works.  His  second  peri^  was  tliat  spent  at  Milan  in 
the  service  of  the  Duke  Sforza,  when  he  painted  his  Last 
Supper.  The  third  was  his  great  Florentine  period,  from 
1500  until  1512,  when  he  executed  the  famous  cartoons  of 
Santa  Anna,  and  of  the  Battle  of  Niccolo  Piccinino,  called 
the  Battle  of  the  Standard ;  and  his  own  portrait  in  oils, 
which  is  in  the  gallery  at  Florence — ^awork  which  for 
painting  cannot  be  surpassed.  In  the  fourth  period  he  was 
comparatively  inactive.  In  1512  he  returned  to  Milan ;  in 
1514  (Vasari  says  1513)  he  visited  Rome ;  and  in  1516  he 
went  with  Francis  I.  to  France,  where  he  died,  at  Fontaine- 
bleau  in  1519,  aged  67.     [Vinci.] 

When  Da  Vinci  returned  in  1500  to  Florence,  the  only 

Sainter  there  of  extraordinary  ability  was  Fra  Bartolomeo 
i  San  Marco,  or  Baccio  della  Porta,  commonly  called  II 
Frate,  then  in  his  twenty-ninth  year.  Michel  Angelo  was 
at  that  time  in  his  twenty-sixth  year  only,  and  had  done 
nothing  in  painting,  having  confined  himself  up  to  that 
time  nearly,  exclusively  to  sculpture ;  which  rendered  the 
more  remarkable  his  great  success  in  1506,  in  the.so-called 
cartoon  of  Pisa,  executed  by  order  of  the  eonfaloniere 
Pietro  Soderini,  for  one  end  of  the  council-hall  of  the  old 
palace  of  the  Signoiy,  for  the  other  end  of  which  Da  Vinci 
made  his  cartoon  of  the  Battle  of  the  Standard,  in  which  a 
group  of  horsemen  were  contending  for  some  colours,  with 
various  accessories. 

The  good  effects  of  the  munificence  of  Lorenzo  de'  Medici 
and  his  encouragement  of  the  arts  did  not  completely  show 
themselves  until  after  the  second  restoration  of  the  Medici 
in  1512.  This  was  owing  to  the  anarchy  which  immediately 
followed  upon  the  death  of  Lorenzo  in  1494 ;  a  period  per- 
nicious to  the  arts,  through  the  lanatical  exhortations  of  the 
monk  Savonafiola :  notwithstanding  we  owe  to  this  time  the 
two  celebrated  cartoons  j.ust  mentioned.  Lorenzo  established 
an  academy  in  his  garden  near  the  church  of  San  Marco, 
and  formed  a  splendid  museum  of  antient  and  modem 
works  of  art :  it  was  the  nursery  of  all  the  great  artists 
of  Florence  of  the  early  part  of  the  sixteenth  century. 


Some  singular  scenes  were  enacted  by  Savonarola  dunn  s^ 
his  short  triumph  over  the  general  order  of  things.     In 
1497,  at  the  time  of  the  Carnival,  instead  of  the  usual  bon- 
fire in  the  market-place,  Savonarola  had  a  large  scaflPoldL- 
ing  prepared,  and  upon  this  he  piled  manv  of  the  mos:t 
excellent  works  of  the  Florentine  artists,  both  in  XMuntin^ 
and  sculpture,  including  the  busts  and  portraits  of  severaJ 
beautiful  Florentine  females,  with  many  foreign  tapestries, 
condemned  on  account  of  their  nakedness ;  and  they  were 
all  burnt  amidst  the  rejoicings  of  the  populace.     In  14S^ 
the  following  year,  he  repeated  the  scene  on  a  much 
greater  scale :  on  this  pile  was  burnt  an  illuminated  copjr 
of  Petrarch.    Fra  Bartolomeo,  liOrenzo  di  Credi,  and  other 
distinguished  painters,  took  part  in  this  fanatical  destmc- 
tion. 

Fra  Bartolomeo  imitated,  or  rather  painted  in  a  very 
similar  style  to,  Lionardo  da  Vinci.  Several  of  his  works 
are  in  many  respects  admirable,  and  in  composition,  in  ex- 
pression, in  the  cast  of  draperies,  and  in  design,  bear  the 
strongest  resemblance  to  the  works  of  Raffaelle:  the 
great  figure  of  St.  Mark,  in  the  Pitti  palace,  combines  with 
Uie  style  of  Raffaelle  much  of  the  grandeur  of  the  prophets 
and  sibyls  of  Michel  Angelo  in  the  Sistine  chapel.  Barto- 
lomeo was  the  true  master  of  Raffaelle :  these  two  great 
punters  contracted  a  friendship  for  each  other  in  15CH, 
when  Raffaelle  was  in  Florence  and  only  twenty-one  years 
of  age.  Bartolomeo  died  in  1517*  three  years  before  Raf- 
faelle. Mariotto  Albertinelli  followed  the  style  of  Barto- 
lomeo, and  painted  many  excellent  pictures. 

Andrea  Vannucchi,  called  del  Sarto  from  the  trade  of 
his  father  (a  tailor),  was  also  one  of  the  most  distinguished 
of  all  the  Florentine  painters.  He  was  the  scholar  of 
Piero  di  Cosimo,  and  had  great  ability  of  execution,  but  he 
wanted  invention.  His  style  in  colouring  and  in  chiaros- 
curo is  similar  to  that  of  Fra  Bartolomeo,  but  from  the 
study  of  the  cartoon  of  Pisa  he  had  acquired  much  of  the 
style  of  Michel  Angelo  in  design.  His  easel  pictures  are 
very  numerous.    I&  died  in  1530. 

Y.  Michel-Angelo  Buonaroti,  painter,  sculptor,  and  ar- 
chitect, the  scholar  of   Domenico  Ghirlandaio,    revolu- 
tionized painting  not  only  in  Tuscany,  but  in  Italy,  yet  al- 
though his  style  can  scarcely  be  said  to  have  anythm^  in 
common  with  that  of  any  of  his  predecessors,  he  was  anti- 
cipated in  some  of  the  greatest  beauties  of  composition  and 
design  by  Da  Vinci  and  by  Raffaelle.    The  chief  characte- 
ristics of  his  works  are  severe  grandeur  of  design  and  an 
occasional  sublimity  of  invention:  the  firescoesof  the  vault 
of  the  Sistine  chapel,  painted  in  1512,  are  in  these  respects 
unrivalled  by  any  other  works.    The  cartoon  of  Pisa  how- 
ever was  by  some  contemporary  critics  considered  to  be  a 
superior  work  in  design  :  it  represented  many  soldiers  of 
Pisa  suddenly  called  to  arms  when  bathing  in  the  Arno, 
and  was  a  very  superior  work  to  the  rival  cartoon  of  Lio- 
nardo da  Vinci.    Benvenuto  Cellini  calls  these  two  car- 
toons the  school  of  the  world,  so  long  as  they  were  exhi- 
bited to  the  public:   Vasari  speaks  to  the  same  effect. 
They  were  both  lost  a  few  years  after  they  were  made,  in  a 
manner  never  accounted  for.    Michel  Angelo's  was  cut  in 
pieces.    There  is  an  old  print  of  Lionardo's  by  Edelinck, 
made  fh>m  a  bad  drawine ;  and  Marcantonio  and  Agostino 
Veneziano  both  engraved  parts  of  Michel  Angelo's.    The 
style  of  Michel  Angelo  has  its  faults,  independent  of  an 
excessive  muscular  development :  he  had  but  one  standard 
of  form  for  man,  woman,  and  child,  of  every  age  and  eveiy 
degree ;  his  women  are  female  men,  and  nis  children  di- 
minutive giants.    His  great  works  are  his  single  figures, 
but  his  paintings  are  as  statuesque  as  his  statues,  and  ex- 
press a  similar  character :  his  Moses,  his  Lorenzo  de'  Medici, 
m  sculpture ;  his  Daniel,  and  his  Jeremiah  or  Isaiah,  in 
painting.    His  Last  Judgment,  a  vast  work,  but  the  pro- 
duction of  his  old  a^e,  has  the  faults  of  his  other  works 
without  their  grandeur  or  sublimity;   it  was  finished  in 
1541,  in  his  67th  year.  [Roman  School.]    Michel  Angelo 
made  many  drawings,  but  he  painted  scarcely  an3rthing  in 
oil.    Though  the  great  works  of  Michel  Angelo  were  exe- 
cuted at  Rome,  they  influenced  chiefly  the  Florentine 
school ;  and  what  has  been  said  of  the  Roman  school  of 
this  period  is  true  also  of  the  Florentine,  except  that  the 
painters  of  Florence,  unlike  those  of  Rome,  were  not  held 
m  restraint  in  their  imitation  of  Michel  Angelo  by  any  ve- 
neration for  the  works  of  Raffaelle.    The  imitation  was 
therefore  the  more  palpable,  and  it  was  an  imitation  of 
manner  only,  not  oi  style.    The  anatomical  school  is  the 
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be$t  designation  for  the  Florentine  imitators  of  Michel 
An^elo.  Francesco  Granacci  and  Daniel  Ricciarelli  of 
Vol  terra  were  the  least  mannered  of  his  scholars.  The 
latter,  though  he  painted  in  his  style,  was  more  correct  in 
design  than  Michel  Angelo :  his  women,  says  Men^  have 
more  grace,  yet  still  thev  are  uely ;  but  his  draperies  were 
even  worse  than  Michel  Angeio's :  he  was  weak  aJso  in 
chiaroscuro.  He  painted  however  with  great  care,  and  his 
Descent  from  the  Cross,  in  the  church  of  Trinity  de*  Monti, 
is  reckoned  one  of  the  finest  pictures  in  Rome.  Another 
celebrated  follower  of  Michel  Angelo  was  Giorgio  Vasari  ; 
he  is  better  known  however  for  his  lives  of  the  painters, 
sculptors,  and  architects,  than  for  his  paintings.  He  exe- 
cuted an  immense  number  of  works,  but  beyond  a  general 
correctness  of  drawing  thev  have  nothinj^  to  recommend 
them.  Other  followers  and  imitators  of  his  style  were  Be- 
bastiano  del  Piombo,  Marcello  Venusti,  Fedengo  Zuccaro, 
Francesco  Rossi  de'  SaJviati,  Jacopo  del  Conte,  Angelo 
Bronzino,  and  Alessandro  AUori.  Painters  of  this  period 
who  were  not  carried  aw^  with  the  host  of  imitators  were 
Franciabigio,  Jacopo  da  Pontormo,  and  Domenico  Puligo, 
scholars  of  Andrea  del  Sarto ;  besides  some  others  of  less 
note  :  also  II  Rosso,  or  Mattre  Roux,  as  he  is  called  by  the 
French. 

VI.  At  the  end  of  the  sixteenth  century  a  new  style 
was  introduced  by  Ludovico  Cardi,  commonly  called 
Ci&roli,  which  combined  careful  drawing  with  brilliant 
colouring.  Santi  di  Titi  preceded  him  in  his  indifference 
towards  the  anatomical  school,  and  he  was  greatly  assisted 
in  establishing  his  own  style  by  Gregorio  Pagani  and  Do- 
menico da  Passignano.  This  school  was  founded  upon  the 
style  of  Baroccio  and  that  of  Correggio,  and  had  much  in 
common  with  the  eclectic  school  of  the  Carracci.  Its  as- 
cendency was  promoted  by  the  works  of  the  Venetian 
Ligozzi  at  Florence,  and  by  the  school  of  Francesco  Vanni 
at  Siena.  These  painters  were  followed  by  younger  artists, 
by  Giovanni  Bihverti,  Fabrizio  Boschi,  Cristofano  Allori, 
Jacopo  da  Empoli,  Giovanni  Battista  Vanni ;  also  Matteo 
Roselli  and  his  scholars  Giovanni  Manozzi  da  San  Giovanni, 
Baldassare  Franceschini,  called  II  Volterrano,  and  Francesco 
Boschi,  an  excellent  portrait  painter :  likewise  by  Francesco 
Turini  and  his  scholar  Simone  Pignone;  and  Lorenzo 
Lippi,  like  his  friend  Salvator  Rosa,  poet  and  painter. 

Also  in  a  somewhat  similar  taste  of  oolounng  and  de- 
sign, though  in  a  veiy  different  style  of  execution,  painted 
Carlo  Dolci :  his  elaborate  finish  however  is  the  principal 
merit  of  his  works ;  his  colouring  is  often  green,  yet  some 
of  his  female  heads  are  executed  in  exquisite  taste.  He 
died  in  1686. 

VII.  In  about  the  middle  of  the  seventeenth  century 
another  change  took  place  in  the  style  of  the  Florentine 
painters,  as  well  as  in  that  of  the  Roman,  through  the  ex- 
tensive and  attractive  works  of  Pietro  Berrettini  da  Cortona, 
m  Florence  and  in  Rome.  The  style  of  Cortona  prevailed 
only  partly  in  Rome,  through  the  opposition  of  Andrea 
Sacchi,  Carlo  Maratta,  and  ouier  painters  who  had  adopted 
a  better  taste,  disseminated  by  the  works  of  the  great 
Bolognese  painters  of  the  school  of  the  Carracci.  [Roman 
School.]  In  Florence  the  style  of  Cortona  attained  com- 
pletely the  ascendency,  and  prevailed  the  whole  of  the 
seventeenth  century  and  the  greater  part  of  the  eighteenth. 
He  was  invited  to  Florence  about  tne  year  1637,  and  was 
occupied  for  several  following  years  over  his  great  alle- 
gorical frescoes  in  the  Pitti  Palace ;  he  left  them  however 
unfinished  :  they  were  completed  by  Ciro  Ferri,  his  most 
distinguished  follower.  Cortona  paid  little  attention  to 
expression ;  his  object  was  to  proouce  a  grand  effect  on 
the  whole :  his  style  was  decorative,  and  his  works  will  not 
bear  inspection  in  the  parts.  As  regards  picturesque  effect 
he  grouped  admirably,  and  his  compositions  are  extensive ; 
and  there  can  be  no  question  that  his  style  was  the  best 
that  could  be  adopted  for  the  manner  in  which  it  was  ap- 
plied on  the  ceilings  of  palaces  and  of  churches.  He  is 
the  head  of  those  artists  caJled  machinists  by  the  Italians. 
His  principal  followers  in  Florence  were  the  three  Dandini 
and  their  scholars,  Antonio  Domenico  Gabbiani  and  others, 
'  and  his  scholar  Benedetto  Luti;  also  Salvi  Castelluci, 
'  Giacinto  and  Ludovico  Gimignani,  Lazzaro  Baldi,  AJles- 
sandro  Gherrardini,  and  Sebastiano  Galeotti.  Two  of  the 
most  distinguished  Florentine  artists  of  the  end  of  the 
eighteenth  century  were  Gio  Battista  Cipriani  and  the 
landscape  painter  Francesco  Zuccherelli,  who  both  spent 
some  time  m  this  country :  also  Tommaso  Ghenurdini,  who 
P.  C,  No.  160?. 


died  in   1797,  and  Pietro  Pedroni,  who  died  in  1803,  are 
reckoned  among  the  best  paintera  of  their  period. 

(Vasari,  Vite  de'  Pittori,  S^c, ;  Baldinucci,  Notizie  de 
Professori  del  Disegno,  <^. ;  Delia  Valle,  Lettere  Seneei : 
Lastri,  Etruria  Pittrice ;  Lanzi,  Storia  Pittorica  ;  Fiorillo, 
Geechichte  der  Mahleretfy  vol.  i. ;  Speth,  Kunst  in  Italien  ; 
Rumohr,  Italieniscke  Forsehungen,) 

TUSCANS.     [Etruria.J 

TUSCANY  {Toscana  in  Italian),  a  division  of  cen- 
tral Italy,  with  the  title  of  grand-duchv,  situated  south  ot 
the  main  ridge  of  the  Apennines,  and  between  it  and  the 
Mediterranean  Sea.  Its  greatest  length  is  from  42"*  72!  N. 
lat.,  where  the  small  river  Pescia,  which  falls  into  the  sea^ 
mai'ka  the  boundary  between  Tuscany  and  the  Papal  pro- 
vince of  Viterbo,  to  44**  30',  where  Mount  Gisa  above  Pon- 
tremoli  divides  the  Tuscan  part  of  the  Val  di  Magra,  or 
Lunigiana,  from  the  valley  of  the  Taro  in  the  duchy  of 
Parma.  Tuscany  is  bounded  on  the  west  by  the  sea,  and 
partly  by  the  Sardinian  territories ;  on  the  north  hy  the 
duchies  of  Parma  and  Modena,and  by  the  Papal  provinces 
of  Bologna  and  Romagna ;  on  the  east  by  the  Papal  pro- 
vinces of  Urbino  and  Perugia ;  and  on  the  south  by  that  of 
Viterbo,  and  partly  by  the  sea. 

The  form  of  Tuscany  is  oval,  and  its  greatest  breadth  is 
about  95  miles  from  west  to  east,  from  the  sea-coast  near 
Leghorn  to  Borgo  San  Sepolcro  on  the  banks  of  the  Upper 
Tiber,  which  part  of  the  valley  of  the  Tiber  belonp  to 
Tuscany.  [Papal  State.]  There  is  also  a  mountainous 
tract  belonging  to  Tuscany  on  the  northern  slope  of  the 
Apennines,  encroaching  on  the  Papal  province  of  Komagna, 
and  extending  to  within  a  few  miles  of  the  Papal  towns  of 
Faenza  and  ForlS.  This  district,  which  is  styled  '  Romagna 
Gran-Ducale,'  contains  the  sources  and  upper  course  of  a 
number  of  streams,  the  Santemo,  Senio,  Lamone,  Montone, 
Ronco,  Savio,  and  Marecchia,  which  flow  towards  the 
Adriatic.  With  this  exception,  the  waters  of  the  grand- 
duchy  of  Tuscany  flow  southwu^s  to  the  Mediterranean. 
The  principal  rivers  of  Tuscany  are,  beginning  from  the 
north — 1,  the  Magra,  which  flows  through  the  Tuscan  dis- 
trict of  Lunigiana,  and  afterwards  enters  the  Sardinian 
state  ;  2,  the  Serchio,  which  flows  through  the  Tuscan  part 
of  Garfagnana  and  through  the  territory  of  Lucca,  which 
territory  forms  geographically  part  of  Tuscany ;  3,  the  Amo, 
which,  with  its  numerous  affluents,  including  the  Chiana, 
drains  more  than  one-third  of  Tuscany ;  4,  the  Cecina, 
which  drains  the  valley  of  the  same  name ;  5,  the  Om- 
brone,  the  principal  river  of  the  province  of  Siena ;  6,  the 
Albegna,  which  fluws  for  about  36  miles  through  the 
southern  part  of  the  Maremme,  passing  near  the  ruins  of 
Satumia,  and  enters  the  sea  north  of  Mount  Argentaro ; 
7,  the  Flora,  which  flows  through  the  border  district  of 
Santa  Fiora,  Pitigliano,  and  Sovana,  and  then  enters  the 
Papal  territory. 

The  surface  of  Tuscany  presents  four  different  regions : 
— 1,  the  highlands  of  the  Apennines,  which  skirt  the  grand- 
duchy  on  the  north  and  norm-east ;  2,  the  hilly  tract,  which 
forms  the  greater  part  of  the  province  of  Siena,  between 
the  valley  of  the  Chiana  on  one  side  and  that  of  the  Amo 
on  the  ottier,  and  which  slopes  on  the  south-west  towards 
the  lowlands  of  the  Maremma.  The  Ombrone  forms  the 
principal  drain  of  this  extensive  plateau,  which  is  inter- 
sected by  rather  high  ridges,  some  of  which  are  ramifica- 
tions of  me  great  Apennine  chain,  whilst  others,  like  Monte 
Amiata  and  the  mountain  of  Radicofani,  are  of  volcanic 
formation.  The  lower  hills  are  of  the  description  called 
by  Brocchi  and  other  geologists  *  Subapennine.*  [Apen- 
nines.] 3,  The  ^eat  valley  of  the  Amo,  with  the  lateral 
valleys  of  the  Chiana,  Elsa,  Era,  and  other  affluents.  This 
constitutes  the  finest,  most  productive,  and  most  densely 
inhabited  part  of  Tuscany:  4,  the  maritime  plains,  or 
Maremme.  Distinct  sketches  of  tliese  four  regions  are 
given  under  the  heads  Arno  ;  Chiana,  Val  di  ;  Florence, 
Province  of  ;  Garfagnana  ;  Maremme  ;  Pisa,  Provincb 
OF ;  SiENA,  Province  of. 

The  area  of  the  grand-duchy  of  Tuscany,  including  its 
dependencies,  the  islands  of  Elba,  Gorgona,Pianosa,Giglio, 
Gianutri,  and  Monte  Cristo,  is  reckoned  at  8060  Tuscan 
square  miles  (the  length  of  the  Tuscan  mile  is  at  the  rate 
of  67i  to  1**  of  latitude).  By  the  census  of  1836  the  popula- 
tion was  1,436,780.  In  1737,  when  the  present  dynasty  of 
Austria-Lorraine  took  possession  of  the  grand-duchy  after 
the  death  of  the  last  Nf  edici,  the  population  was  890,600, 
In  1791  it  had  risen  to  1,058,000;  in  1709  it  was  1,104,000 
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and  it  has  since  been  gradually  increasing  at  the  rate  of 
between  12,000  and  13,000  individuals  yearly. 

About  one-sixth  part  of  the  area  of  Tuscany  is  planted 
with  vines  and  olive  trees ;  another  sixth  is  cultivated  as 
arable  laud ;  nearly  two-sixths  are  either  forests  or  planta- 
tions of  chestnut-trees,  which  afford  food  to  the  population 
of  the  mountains ;  and  nearly  as  much  again  is  pasture 
land,  chiefly  natural  pasture.  The  number  of  landed  pro- 
prietors amounted  in  January,  1835,  to  132,845,  of  which 
700  were  corporate  bodied,  either  clerical  or  lay.  Of  the 
whole  number,  only  ten  enjoyed  an  income  derived  from 
land  or  houses  of  more  than  100,000  Tuscan  livres,  or  3333/. 
sterling ;  29  had  from  30,000  to  40,000  livres ;  but  by  far 
the  greatest  niunber  was  of  those  whose  income  did  not 
exceed  100  livres.  The  whole  rental  of  Tuscany  sub- 
ject to  the  land-tax  is,  according  to  the  new  '  Catasto,' 
44,339,806  Tuscan  livres.  There  is  a  class  of  tenants  who 
hold  their  tenements  by  *  livello,'  a  kind  of  life-estate  for  font 
generations,  paying  a  fixed  yearly  rent  either  in  money  or 
kind  to  the  owner.  When  the  fourth  generation  is  about 
to  expire,  the  contract  is  often  renewed  by  mutual  agree- 
ment. But  the  most  common  way  of  letting  land  is  on  the 
•  metayer*  system,  by  which  the  farmer  finds  half  the  seed 
and  implements,  and  gives  the  owner  half  the  produce  in 
kind.  The  landlord  stocks  the  farm,  and  a  valuation  is 
given  to  ttie  farmer,  who  is  to  make  all  good  on  leaving. 

Tuscany  imports  upon  an  average  860,000  sacks  of  corn 
yearly  to  supply  its  own  consumption.  The  principle  ar- 
ticles'of  produce  are — ^wine,  of  which  there  are  many  kinds, 
some  very  fine  and  delicate,  but  little  of  which  is  ex- 
ported ;  oil,  an  article  of  common  use  among  the  people, 
and  of  which  a  quantity  is  exported  yearly  to  the  value  of 
about  100,000/.  sterling ;  silk  is  exported,  either  spun  or 
woven,  to  tiie  value  of  about  120;000/.  The  other  articles 
of  native  produce  exported  are — fruit  of  various  sorts,  lamb- 
skins and  kid-skins,  potash,  timber,  cork,  juniper  berries, 
marble  and  alabaster,  iron  from  £lba,  borax,  sulphur,  alum, 
and  anchovies,  which  are  fished  off  the  coast.  Nearly  th6 
whole  trade  of  Tuscany  with  other  countries  is  carried  on 
through  the  port  of  Leghorn,  which  is  also  a  great  mart  or 
exchange  for  all  kinds  of  foreign  produce.  [Livorno.] 
Homed  cattle  are  not  very  numerous  in  Tuscany ;  the  sheep 
are  reckoned  at  600,000 ;  most  of  the  flocks  migrate  in  the 
autumn  from  the  highlands  to  pass  the  winter  in  the  Ma- 
remme.  Cheese  is  made  of  ewes*  as  well  as  goats'  milk. 
The  common  horse  is  of  an  inferior  kind ;  some  studs  how- 
ever keep  up  a  superior  breed.  The  asses  are  strong  and 
flne.  Pigs  are  reared  in  great  number  in  the  woods  of  the 
Maremme,  where  they  feed  upon  acorns.  A  herd  of  about 
200  camels  is  kept  up  on  the  grand-ducal  farm  of  San  Ros- 
8ore  near  Pisa,  and  is  said  to  have  been  perpetuated  there 
ever  since  the  time  of  the  Crusades.  Grame  of  most  kinds 
is  abundant. 

The  mineral  products  are — ^iron,  from  the  island  of  Elba, 
the  ore  of  which  is  smelted  and  cast  on  the  opposite  coast 
of  the  mainland,  at  Cecina,  Valpiana,  and  Follonica ;  copper 
from  Montecatini ;  lead  and  marble  from  Seravezza ;  sul- 
phur from  Pereta  and  Ajola;  rock-salt  from  Volterra; 
alabaster  from  Castellina  Marittima ;  alum  from  Montioni ; 
searsalt  is  produced  chiefly  on  the  coast  of  Elba.     [Elba.] 

The  manufactures  of  Tuscany  are  rather  numerous :  they 
consist  of  common  woollens ;  woollen  caps  for  the  Levant ; 
hemp  and  Unen  cloth ;  thread  silk,  and  silk  stuffs,  which 
emplov  nearly  3500  looms ;  paper,  which  is  the  best  made 
in  itaJy;  glass,  leather,  wax;  coral,  which  is  gathered 
on  the  coast  of  Barbary  and  worked  at  Leghorn;  iron- ware, 
alabaster  vases  and  other  ornaments  wrought  at  Volterra ; 
china  and  delft  ware.  The  straw-plat  manufacture,  whi<;h 
was  at  one  time  of  great  importance,  has  much  declined  of 
late  years.     [Straw-Plat  Manufacture  and  Trade.] 

The  ^rand-duchy  of  Tuscany  is  divided,  for  the  purpode 
of  administration,  into  five  compartimenti,  or  provinces : — 
Firenze,  Arezzo,  Pisa,  Siena,  and  Grosseto.  Each  province 
is  administered  by  a  proweditoro.  The  province  of 
Florence  contains  28  cancellerie,  or  districts,  at  the  head 
of  which  is  a  civil  officer  called  cancelliere,  and  is  sub- 
divided into  90  *  comunit^'  or  communes.  Each  commune 
is  presided  by  a  municipal  officer  styled  gonfaloniere.  The 
province  of  Arezzo  has  17  cancellerie  and  42  communes ; 
that  of  Pisa,  15  cancellerie  and  53  communes;  that  of 
Siena,  10  cancellerie  and  34  communes ;  and  that  of  Gros- 
seto, 9  cancellerie  and  21  communes.  For  the  judicial 
administration  there  is  in  every  commune  a  magistrate, 


called  in  some  places  Vicario,  and  in  others  Potesta 
there  are  primary  courts  for  civil  and  criniinal  aJBFair-, 
in  each  of  the  principal  towns;  four  courts  of  appeaX 
called  Ruote,  at  Florence,  Siena,  Arezzo,  and  Pisa  ; 
and  lastly,  a  'Supremo  Consielio  di  Giustizia  Civile,'  mn 
Florence,  Y^hlch  receives  appeals  in  civil  matters  from  tHt 
Ruote,  and  an  *  Imperiale  e  Reale  Consulta,'  that  watche- 
over  the  whole  judiciary  administration.  The  Kuota  c: 
Florence  is  the  suprenie  criminal  court  for  the  whole  grwadr- 
duchy.  In  commercial  afiaim  there  are  tribunals  of  coic- 
merce  at  Florence  and  Leghorn.  The  *  Prcsidenza  del  Buon 
Groverno,'  at  Florence,  is  the  chief  board  of  police  for  the 
whole  grand-duchy ;  there  are  commissaries  of  police  in 
the  principal  towns,  and  a  body  of  '  Sbirri,'  or  police  force, 
scattered  about  various  x)oint8  of  the  country. 

The  military  establishment  id  small,  amounting  to  about 
5000  men,  including  th^  police.  The  regulars  are  formed 
into  two  regiments  of  infantry,  each  of  three  battalions ;  a 
regiment  of  cacciatori  (cavalry),  a  battalion  of  grenadiers, 
a  battalion  of  artillery,  a  battalion  of  veterans,  and  a  corpie^ 
of  invalids.  The^e  are  besides  three  voluntary  battalioos 
of  coast-guards. 

The  yearly  pubfic  revenue  of  Tuscany  amounts  to  sixteen 
millions  of  francs,  or  about  640,000  pounds  sterling,  derived 
chiefly  from  customs,  land-tax,  income-tax,  stamps,  govern- 
ment monopoly  of  salt  and  tobacco,  lotteries,  and  crown 
demesnes.  The  expenditure  consists  of  1,848,000  francs 
for  the  civil  list,  three  millions  for  the  military,  and  eleven 
millions  for  the  expenses  of  administration  and  other  items. 
The  expenditure  of  the  communes  is  provided  for  bj  their 
own  self-taxatiori,  '  tasse-communali,'  which  amounts  in  all 
to  about  three  milUons  of  francs,  or  120,000/.  sterling. 
Provisions  on  entering  the  walled  towns  pay  an  *  octroi,' 
or  duty,  at  the  gates,  as  in  Fran<$e. 

The  grand-duchy  of  Tuscany  mav  be  considered  to  rank, 
for  population  and  importance,  witn  the  minor  kingdoms  of 
the  German  Confederation,  Wihtemberg,  Hanover,  Saxony. 
or  the  grand-duchy  of  Baden.  The  gritnd-duke  of  Tnscanr 
is  an  independebt  sovereign,  acknowledged  as  such  by  all 
the  powers  of  Europe ;  and  although  he  is  closely  related 
to  the  imperial  house  of  Austria,  his  dynasty  is  quite  dis- 
tinct from  the  imperial  dynasty  of  the  hereditary  states. 
He  stands  in  the  same  relation  to  Austria  as  the  kin^ 
of  Hanover  stands  to  Great  Britain.  The  grand-duke 
is  absolute,  but  he  governs  according  to  the  established 
laws,  customs,  and  precedents :  he  is  assisted  by  a  coun- 
cil of  state,  composed  of  his  secretaries  of  state  for  the 
four  departments  of  the  interior,  foreign  affairs,  war,  and 
finance,  and  other  honorary  members.  He  keeps  charge 
d'affaires  at  the  courts  of  Austria,  France,  and  the  Porte. 
At  the  other  courts  he  is  represented  by  the  imperiaJ  minis- 
ter of  Austria.  Tuscan  consuls  are  appointed  to  all  ihe 
principal  ports  of  Europe,  the  Levant,  arid  Ainerica. 

The  present  ^rand-duke  is  Leopold  II.,  styled  *  Imperial 
prince  of  Austna,  royal  prince  of  Hungary  and  Bohemia, 
archduke  of  Austria,  and  grand-duke  of  Tuscany."  He 
was  bom  in  October,  1797,  and  succeeded  his  father  Fer- 
dinand III.,  in  June,  1824.  He  married  in  1817  a  princess 
of  Saxony,  who  died  in  1832,  and  by  tvhom  he  (ms  two 
daughters.  He  married  again  in  1833,  Maria  Antonia,  a 
princess  of  the  Two  Sicilies,  who  has  given  him  ft  son  and 
several  daughters.  One  of  his  sisters,  Maria  Therfesa,  is 
married  to  Carlo  Alberto,  king  of  Sardinia. 

The  Roman  Catholic  is  the  established  religion  of  Tus- 
cany, and  is  professed  by  all  Tuscan  subjects,  with  the  ex- 
ception of  the  Jewish  poptdation,  whi6h  amounts  to  about 
7000  individuals,  chiefly  at  Leghorn  and  Florence. 
Foreigner^  of  other  Christian  comnmnions  are  not  only 
tolerated,  but  are  allowed  the  exercise  of  their  respective 
worship  in  chapels  for  the  purpose  at  Leghorn  and  Flo- 
rence, as  well  as  their  own  burymg-groonds.  There  are  at 
Leghorn  a  chapel  of  the  church  of  England,  a  German 
Protestant  chapel,  and  a  chapel  of  the  Swiss  and  French 
reformed  communion,  and  a  Greek  chapel  of  the  Eastern 
church.  Tlie  number  of  resident  Protestants  in  Tuscany  is 
between  three  and  four  thousand. 

The  church  establishment  of  Tuscany  consists  of  three  arch- 
bishops (Florence,  Pisa,  and  Siena)  and  seventeen  bishops 
(Fiesole,  Arezzo,  Cortona,  Pistoja,  Pescia,  San  Miniato, 
Livorno,  Volterra,  Massa  Marittima,  Crrosseto,  Montepul- 
ciano,  Sovana,  Montalcino,  Colle,  Chiusi,  Borgo  San  Sepol- 
cro,  and  Pontremoli).  The  income  of  most  of  the  sees 
varies  between  4000  and  7000  dollars ;  a  few  have  only  2000 
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dollars.  There  are  many  collegiate  churches,  besides  cathe- 
drals, and  2414  parishes.  The  total  number  of  individuals 
in  holy  orders,  exclusive  of  the  monastic  orders,  was,  in 
1835,  8900;  and  the  income  of  the  beneficed  clergy, 
derived  from  land  and  houses  alone,  amounte4  to  2»264,^ 
Tuscan  livres,  or  about  80,000  pounds  sterling.  The  pro- 
duce of  their  other  sources  of  income  is  not  known.  In 
1808  the  secular  clergy  of  Tuscany  numbered  nearly  14,000 
individuals. 

The  monastic  clergy  in  1835  numbered  2461  monks  or 
friars,  distributed  amouff  133  convents,  of  which  81  are 
possessed  of  property,  and  52  are  of  the  mendicant  orders 
and  are  supported  by  public  charity.  The  income  pos- 
sessed by  the  former,  derived  from  lands  and  houses  alone, 
amounts  altogether  to  542,645  Tuscan  livres,  or  about 
18,000/. ;  but  some  of  them  have  pensions  assigned  on  the 
treasury.  There  are  also  69  nunneries,  with  about  3900 
nuns,  having  a  total  income  &om  lands  and  houses  of 
594,581  Tuscan  livres ;  and  64  eonservatorj,  or  houses  for 
female  education  attached  to  convents,  under  the  direction 
of  nuns,  and  possessed  among  them  of  a  capital  of  nineteen 
millions  of  Tuscan  livres. 

The  profession  of  the  law  is  in  high  esteem,  and  it  can 
boast  of  many  distinguished  individuals  for  general  as  well 
as  professional  learmng.  Among  contemporary  names  we 
may  mention  Collini,  Cantini,  Baldasseroni,  Paolini,  Gar- 
mignani,  Capei,  Guerrazzi,  and  Rosini,  who  are  all  known 
as  authors.  A  Tuscan  advocate  in  good  practice  can  make 
a  thousand  dollars  a  year ;  some  reuize  much  more. 

The  medical  profession  is  also  well  studied ;  and  the 
Universities  of  Pisa  and  Siena,  and  the  Medical  and  Sur- 
real College  annexed  to  the  great  hospital  of  Santa 
Maria  Nuova  at  Florence,  give  excellent  instruction  to 
students.  Professors  Grottanelli,  Magheri,  Betti,  Uccelli, 
Nespoli,  are  well  known  among  contemporary  names. 

For  the  purpose  of  general  education  there  are  gram- 
mar-schools (*  scuole  Latine  superiori ')  at  Florence,  Pigline 
in  the  Valdarao,  Cortona,  Castiglionfiorentino,  Pietra- 
santa,  Modigliana,  and  Livomo:  they  are  kept  by  the 
Fathers  Scholarum  Piarum,  and  are  attended  by  about 
2500  students.  The  instruction  is  ^tuitous.  There  are, 
besides,  Collegi  Convitti,  or  schools  for  boarders,  as  well  as 
for  day  students,  at  Siena,  Volterra,  Are^zo,  Prato,  and 
Pistoja,  attended  by  above  1000  students ;  mostly  under 
the  direction  of  the  Fathers  Scholarum  Piarum,  who  are 
the  chief  instructors  of  the  Tuscan  youth,  and  who  deserye 
great  praise  for  their  zeal  and  ability.  In  everv  diocese 
there  is  at  least  one  clerical  sejninary  for  those  wno  study 
for  the  churchy  and  several  of  them  also  admit  external  or 
day  students:  the  whole  number  attending  these  esta 
blishments  is  about  1500.  Lastly,  the  two  Universities  of 
Pisa  and  Siena  are  attended,  the  former  by  about  550  stu 
dents,  the  latter  bv  about  one-half  that  number.  Each  of 
these  universities  has  four  faculties,  divinity,  jurisprudence, 
medicine,  and  surgery,  and  the  physico-mathematical 
sciences,  and  confer  degrees  in  each  of  these  faculties. 

Female  education  is  afforded  by  the  *  Conservatoij,'  or 
boarding-schools,  which  are  directed  by  nuns.  There  is 
one  or  more  of  these  establishments  in  every  towi>.  Several 
of  them  have  at  the  same  time  a  charity  day-school  for 
poor  girls.  In  Florence  and  other  principal  towns  there 
are  educatoij,  or  houses  of  education  attached  to  several 
convents  for  ladies  of  the  higher  classes,  who  have  the  as- 
sistance of  able  teachers  and  professors.  That  of '  TAnnun- 
ciata '  at  Florence  is  one  of  the  best :  i^  contains  generally 
about  one  hundred  pupils,  and  the  expense  of  each  to  the 
parents  is  about  lOOl.  sterling  a-year,  a  high  sum  for  Tus- 
cany. Several  noble  families  have  adopted  the  system  of 
domestic  instruction  for  their  daughters.  An  educatorio, 
called  di  Fuligno,  for  poor  girls,  has  been  established  in 
Florence  by  the  present  grand-duke. 

Gratuitous  elementary  schools  for  boys  exist  in  almost 
every  commune,  and  are  supported  from  the  local  taxation. 
There  are,  besides,  private  elementary  schools,  some  sup- 
ported by  benevolent  individuals,  and  others  paid  by  the 
pupils.  In  the  principal  towm^  such  as  Florence,  livomo, 
Pisa,  Siena,  Prato,  and  Pistoja,  there  is  an  elementary 
school  in  evevy  parish.  There  are  elementaiy  schools  for 
girls  in  several  towns.  Those  of  Florence,  Pirn,  Siena, 
and  Pistoja  are  styled  '  normal  schools,'  and  are  supported 
chiefly  by  the  public  treasury.  Florence  alone  has  four  of 
these,  which  are  attended  by  1100  girls: 
Among  the  special  schools  we  mu^  mention  the  4ca4emy 


of  the  Fme  Arts  at  Florence,  and  the  College  of  Medicine 
and  Surgery  attached  to  the  hospital  of  Santa  Maria  Nuova 
in  the  same  city. 

The  education  of  youths  of  noble  families,  a  numerous^ 
though  usuaDy  not  a  very  wealthy  class  in  Tuscany,  used 
formerly  to  be  afforded  at  home  under  a  generally  ineffi- 
cient and  pedantic  tutor,  usually  a  poor  country  pnest,  but 
is  now  generally  pursued  at  the  colleges  for  the  nobility, 
the  principal  of  which  is  the  Collegio  Tolomei  at  Siena, 
directed  by  the  Fathers  Scholaram  Piarum.  Nobility 
however  is  far  from  being  an  exclusive  caste  in  Tuscany, 
as  there  are  numerous  offices  and  professions  which  impart 
the  rank  of  nobleman  to  the  holder,  thoufi[h  not  to  his 
children.  The  Tuscan  nobility  has  produced  in  all  ages 
men  distinguished  for  learning,  and  for  their  patronage  of 
learning,  and  the  present  generation  is  not  behind  in  this 
respect,  as  is  proved  by  tne  names  Of  Marquis  RidollB,  a 
well-known  agriculturist  and  promoter  of  education ;  of  the 
Marc^uis  Gino  Capponi,  a  man  of  letters  and  a  patron  of 
learning ;  of  Count  Fossombroni,  long  prime  minister  of 
Tuscany ;  of  the  late  Count  Baldelh  Boni,  a  well-known 
writer  and  others. 

Owing  to  the  diffusion  of  education,  industry,  and  commerce, 
and  to  the  thrifty  habitd  of  the  people,  and  the  subdivision 
of  property,  the  middle  classes  are  more  numerous  and  have 
more  influence  in  Tuscany  than  in  other  parts  of  Italy ;  the 
mercantile  class  enjoys  great  consideration,  especially  at 
Leghorn,  and  several  merchants  have  been  raised  to  the 
rank  of  noblemen  by  diplomas  from  the  grand-duke. 

Charitable  institutions  are  numerous:  there  are  about 
thirty-five  hospitals  for  the  infirm,  fifteen  foundling  hos- 
pitals (the  number  of  foundlings  taken  in  yearly  is  about 
2600),  five  orphan  asylums,  several  '  case  pie  di  lavoro,'  or 
workhouses,  twelve  '  monti-di-pieti,'  ten  savings-banks, 
fourteen  infant  asylums,  and  numerous  *  confratemite,*  or 
societies  of  charitable  persons  who  assist  the  sick  poor, 
the  prisoners,  give  portions  to  poor  girls  being  married, 
afford  instruction  to  children,  distribute  clothes  and  other 
necessaries  to  the  indigent,  and  buiy  the  dead.  The 
Jewish  population  at  Leghorn  have  their  own  charitable 
institutions  and  schools. 

A  society  of  shareholders  has  begun  a  railroad  from 
Leghorn  to  Florence.  The  tract  from  Iveghom  to  Pisa  was 
expected  to  be  opened  before  now.  Three  Tuscan  steam- 
vessels,  two  of  140  horse-power,  ply  along  the  coast  of 
Italy  between  Naples  and  Marseilles. 

Ine  civil  law  m  Tuscany  is  based  upon  the  Roman  and 
canon  laws,  and  the  principles  of  former  decisions  for 
ages  past.  A  commission  for  the  revisal  of  the  civil  law 
was  appointed  by  the  late  grand-duke  Ferdinand,  and  it 
framed  several  enactments  which  received  the  sanction  of 
the  sovereign,  and  which  concern  chiefly  the  successions 
of  intestates,  the  Ip-v  of  paternal  authority,  and  of  guar- 
dianship and  curatorship,  the  obligations  of  wives  and 
minors,  the  forms  and  conditions  of  wills,  and  marriage- 
portions.  The  manner  of  civil  proceeding  resembles  that  of 
France.  Leopold  I.  issued  in  1786  a  *  motuproprio,*  or  or- 
donnance  on  criminal  law,  to  which  his  son  and  successor 
Ferdinand  III.  added  another  ordonnance  dated  1795,  both 
of  which  are  in  print.  The  first  eltfL^e  of  the  proceedings 
in  criminal  cas^  called  'instruction,'  is  carried  on,  as 
in  the  Austrian  states,  in  writing.  Counsel  is  allowed 
to  the  accused,  and  the  oral  proceedings  on  the  trial 
are  public.  Capital  executions  are  very  rare:  the 
galleys  are  the  common  punishment  for  felonies.  Death 
in  duel  is  considered  as  wilful  murder,  and  punished  as 
such. 

The  ecclesiastical  or  episcopal  courts  have  no  criminal 
jurisdiction  in  Tuscany.  They  watch  however  over  the 
conduct  of  the  clergy,  and  in  some  cases  may  confine  of- 
fending individuals  of  that  bodv  to  a  convent,  with  the 
S'evious  sanction  however  of  the  *Secretario  del  Regio 
iritto,'  who  acts  as  minister  of  ecclesiastical  affairs.  Of- 
fences against  the  established  religion  are  cognisable  by 
the  lay  courts  and  police.  Religious  liberty  is  not  al- 
lowed in  Tuscany ;  but  unless  a  person  make  himself  con- 
spicuous and  offensive,  his  private  opinions  and  practice  in 
religious  matters  are  not  sought  after.  No  incjuisitorial 
cou?t  exists.  Bulls  from  Rome  have  no  power  without  the 
*  exequatur '  of  the  government.  With  regard  to  vacant 
sees,  the  grand-duke  proposes  candidates  and  the  pope 
appoints. 

Foreigners  in  Tuscany  are  placed  upon  the  same  footing 
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fts  natives ;  they  can  purchase,  inherit,  and  dispose  of  pro- 
perty without  any  restrictions. 

Sfcfristori,  Statistica  dell' Italia  :  Almanacco  ddla  Tos- 
carta;  article  on  'Education  in  Tuscany,*  in  No.  3  of 
the  Quarterly  Journal  of  Education;  Private  Commu- 
nication.') ...  J, 
History  qf  Tuscany. ^k  sketch  of  the  antient  history  of 
the  country  is  given  under  Etruria.  Etniria  extended 
southwards  as  far  as  the  Tiber.  After  the  fall  of  the  West- 
em  empire,  Etruria  became  a  province  of  the  kingdom  of 
the  Goths,  and  afterwards  of  the  Longobards,  under  the 
name  of  Tuscia,  Tusci  having  been  used  by  the  Romans  as 
svnonymous  with  Etrusci.  Under  the  Longobards  it  was 
d'ivided  into  *  Tuscia  Regni,'  which  included  the  duchies 
of  Luca,  Florence,  and  Clusium,  and  *  Tuscia  Longobar- 
dorum,*  which  comprised  the  duchy  of  Castro,  the  present 
papal  province  of  Viterbo.  Gradually  the  name  of  Tuscia, 
or  Tuscany,  became  restricted  to  the  former  division  only. 
Under  Charlemagne  and  his  successors  Tuscany  was  ad- 
ministered by  marquises,  of  whom  the  following  is  the 
series !  Bonifiice  I. ;  Boniface  II..  who  gained  a  victory  at 
sea  over  the  African  Saracens,  a.d.  828,  and  effected  a  land- 
ing in  Africa  near  Carthage ;  Adalbert  I. ;  Adalbert  II., 
styled  *the  rich  marquis;'  Wido,  the  husband  of  the 
famous  Marozia  of  Rome ;  Lambert,  Boson,  Hubert,  Hugo, 
Tedaldus,  and  Boniface  III.,  who  was  also  Count  of  Man- 
tua and  Modena.  Boniface  III.  being  murdered  near 
Cremona,  a.d.  1052,  his  widow  Beatrix  married  Godfrey 
duke  of  Lotharingia,  or  Lorraine.  Beatrix  died  in  a.d. 
1076,  and  Matilda,  her  daughter  by  her  first  husband,  in- 
herited all  the  dominions  of  Boniface  III.  Her  career  is 
noticed  under  Grkoory  VII.  She  died  a.d.  1 115,  leaving 
no  issue,  and  the  series  of  the  marquises  of  Tuscany 
ended  with  her  ;  for  though  the  emperors  of  Germany  as 
kings  of  Italy  continued  for  a  time  to  appoint  imperial 
vicars  in  Tuscany,  their  authority  was  little  more  than 
nominal,  as  the  republics  of  Florence,  Pisa,  Siena,  Arerzo, 
Pistoja,  and  Lucca  divided  the  country  among  them.  The 
sequel  is  given  under  Florence,  Pisa,  and  Siena  {History 
of).  Florence,  having  conquered  Pisa,  became  the  pre- 
dominant power  in  Tuscany.  The  progressive  encroach- 
ments of  Florence  are  clearly  traced  on  a  map  of  Tuscany 
which  Litta  has  appended  to  his  biography  of  the  Medici 
family,  in  his  *  Famiglie  celebri  Italiane.'  Sketches  of  the 
latter  years  of  the  Florentine  republic  are  given  under 
Leo  X.,  Medici,  and  Strozzi.  Ailer  the  fall  of  the  re- 
public in  1530,  Charles  V.  appointed  Alessandro  de*  Medici, 
an  illegitimate  son  of  Lorenzo,  duke  of  Uibino,  to  be  duke 
of  Florence.  Alessandro  proved  an  unprincipled,  cruel, 
and  dissolute  tyrant.  He  was  murdered  by  his  cousin  Lo- 
renzino  de' Medici,  in  Januarjr,  1537 ;  but  the  party  of  the 
Medici,  headed  by  Guicciardini,  the  historian,  proclaimed 
Cosmo  de' Medici,  son  of  Giovanni,  *delle  bande  Nere.' 
Cosmo  was  the  founder  of  the  grand-ducal  dynasty  of 
Tuscany,  having  united  Siena  to  his  other  dominions. 
[Cosmo  I.] 

1574.  Cosmo  died,  and  was  succeeded  hy  his  son 
Francis  I.,  who  had  the  vices  of  his  father  without  his 
abilities. 

1587.  Francis  died  without  issue,  and  was  succeeded  by 
his  brother  Ferdinand  I.,  who  did  much  to  restore  industry 
and  prosperity.  He  was  the  benefactor  of  Leghorn,  and 
mi^ht  be  called  the  founder  of  that  commercial  em- 
porium. 

1609.  Ferdinand  died,  and  was  succeeded  by  his  son 
Cosmo  II. ,wbc.  assisted  by  his  able  minister,  Picchena,  fol- 
lowed in  his  fathers  footsteps.  The  military  order  of 
S.  Stefano,  instituted  by  Cosmo  I.,  to  defend  the  coast  of 
Tuscany  and  cruise  against  the  Barbary  powers,  obtained 
various  successes  at  sea. 

1621.  Cosmo  II.  died,  and  was  succeeded  by  his  son 
Ferdinand  II.,  then  a  minor.  Ferdinand^s  administration 
was  weak,  and  his  long  reign  was  an  age  of  decline  for 
Tuscany.  His  brother  Cardinal  Leopoldo  de'  Medici  was  a 
patron  of  the  sciences. 

1670.  Ferdinand  II.  died,  and  was  succeeded  by  his  son 
Cosmo  III.  Under  him  the  condition  of  Tuscany  con- 
tinued to  decline. 

1723.  Cosmo  III.  died,  and  was  succeeded  by  his  son 
€fian  Gastone,  who  was  careless  of  his  subjects,  and  given 
to  debauchery. 

1737.  Gian  Gastone  died  without  issue,  and  with  him 
ended  the  grand-ducal  dynasty  of  Medici.    He  was  suc- 


ceeded, according  to  an  agreement  between  the  e.r, 
powers,  by  Francis,  duke  of  Lorraine  and  Bar,  whose  ttT 
tories  were  given  to  Stanislav  Leczinski,  to  revert  - 
France  after  his  death.  Francis  married  the  archduc Jy- 
Maria  Theresa,  daughter  and  heiress  of  Charles  VI. 
Austria,  emperor  of  Grermany.  Tuscany  was  governed  • 
a  regency,  while  Francis  and  Maria  Theresa  resc 
chiefly  at  Vienna. 

1765.  Francis  II.  of  Tuscany  and  I.  of  Grermany  d:. 
His  eldest  son  Joseph  succeeded  him  as  emperor  of  G 
many,  and  his  second  son  Leopold   succeeded   him  : 
grand-duke  of  Tuscany.     The  reign  of  Leopold  L  r 
ever  be  memorable  in  the  history  of  Tuscany  as  a  pe r^ 
of  revival  of  industry  and  prosperity,  of  improvement  r 
every  department  of  administration,  of  order,  peace,  w. 
an  enlightened  legislation.    A  brief  sketch  of  his  adi 
nistration  is  given  under  Leopold  II.  of  Gbrman^*. 

1790.  Leopold  having  succeeded  his  brother  Joseph  I! 
as  emperor  of  Germany  and  sovereign  of  the  Austrian  t  - 
minions,  and  his  eldest  son  Francis  bein^  thereby  ht*  - 
ditary  prince  of  the  Austrian  monarchy,  the  grand-dcv^ 
crown  of  Tuscanv  devolved  upon  his  second  son  Feni- 
nand  III.,  who  followed  the  wise  and  liberal  system 
administration  pursued  by  his  father.  In  the  vnir  d  ti 
French  revolution  he  strove  to  remain  neutral,  and  evt: 
concluded  a  treaty  to  that  effect  with  the  new  Fresc: 
republic ;  but  when  Bonaparte  invaded  North  Italr.  i: 
1796,  he  disreg^arded  the  neutrality  of  Tuscany,  and  mairhci 
to  Leghorn  with  a  body  of  troops  for  the  purpose  of  f- 
questrating  all  British  propertv  there.  In  consequer. 
of  this,  the  English  occupied  Porto  Ferrajo  in  the  '^i' 
of  Elba.  The  grand-duke  however  retained  a  precaiiix.* 
possession  of  Tuscany. 

1799.  The  French  Executive  Directory  ordered  the  i-- 
cupation  of  Tuscany  by  its  troops,  and  the  grand-dui' 
was  obliged  to  withdraw  to  Germany.  The  peo]^e . 
Arezzo  and  the  neighbouring  districts  rose  in  arms  asuib 
the  French,  defeated  sever^  detachments  of  French  r. 
Polish  troops,  and  took  Cortona,  Siena,  and  Perugia  in  t- 
Papal  state.  In  consequence  of  the  many  defeats  of  tL- 
French  in  Lombardy  by  Suv6rov,  the  French  troops  e^*- 
cuated  Tuscany  in  July  of  the  same  year.  A  provisior- 
govemment  was  established  in  the  name  of  the  grand-du&. 
Ferdinand. 

1800.  In  consequence  of  the  victory  of  Marengo,  ifv 
French  re-entered  Tuscany ;  and  the  people  of  Artz: 
having  resisted  them,  their  town  was  stormed  and  pillsc^ 

1801.  By  the  peace  of  Luneville  between  France  ai. 
Austria,  Ferdinand  renounced  Tuscany,  which  Bonapar: 
gave  to  Don  Ludovico  Bourbon,  hereditaiy  princ*  i' 
Parma,  with  the  name  of '  kingdoni  of  Etruria.  The  isiuc 
of  Elba  and  the  district  of  Piombino  were  given  op  t 
France. 

1803.  Ludovico  died,  and  his  widow,  Maria  Lui^a  <^ 
Spain,  became  regent  of  Tuscany  in  the  name  of  her  scr. 
a  minor. 

1808.  Napoleon  took  possession  of  Tuscany;  and  st-r 
away  the  queen-regent  and  her  son,  promising  them . 
compensation  in  Portugal.  Tuscany  was  united  to  th* 
French  empire,  of  which  it  formed  three  new  depi" 
ments,  Amo,  Ombrone,  and  Medite'rran^e :  Elise  BacioccL 
Napoleon's  sister,  was  placed  at  the  head  of  the  adinini*' 
tration,  with  the  title  of  grand-duchess. 

1814.  The  grand-duchess  Elise  (][uitted  Tuscany,  whir^ 
was  occupied  by  the  allied  troops  m  the  name  of  thee > 
grand-duke,  Ferdinand  III.,  who  returned  to  Florence  r 
September. 

1815.  The  Congress  of  Vienna  confirmed  the  pos*^ 
sion  of  Tuscany  to  the  grand-duke  Ferdinand  and  ^ 
successors,  and  annexed  to  it  the  whole  of  the  island 
Elba,  and  the  Stato  de'  Presidj  on  the  coast  of  Siens.  • 
which  were  afterwards  added  the  principality  of  Piombis- 
with  other  districts  and  fie6.  To  Maria  Luisa,  ex-qut^ 
of  Etruria,  as  guardian  of  her  ^n,  was  assigned  the  ducir 
of  Lucca,  to  revert  to  Tuscany  on  the  death  of  the  art'- 
duchess  Maria  Louisa  of  Austria,  wife  of  Napoleon,  vi- 
actual  duchess  of  Parma,  when  the  duchy  of  Parma  a- 
Piacenza  shall  revert  to  the  present  duke  of  Lucca. 

1816.  Ferdinand  ordered  the  drainage  of  the  Val  ' 
Chiana.  Plantations  were  made,  and  roads  and  tanr- 
houses  constructed.  The  same  process  was  aftennu^ 
pursued  in  the  Val  di  Nievole  for  draining  the  marsh  fi 
Fucecchio  between  Pescia  and  the  Amo. 
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1824.  Ferdinand  III.  died,  much  regretted  as  a  kind 
and  liberal  prince,  and  was  succeeded  by  his  son 
Leopold  11.  The  new  grand-<luke  has  continued  the 
system  of  progressive  improvement  with  renewed  activity 
by  undertaking  the  great  task  of  draining  the  marsh  .of 
Castiglione  and  other  marshes  which  corrupted  the  atmo- 
sphere of  the  Maremme,  opening  new  roads,  embanking 
rivers,  extending  the  privileges  of  a  free  port  to  the 
suburbs  of  Leghorn,  supplying  that  important  town  with 
wholesome  water  by  means  of  an  aqueduct,  and  by  other 
measures  of  like  utility.  At  the  same  time  he  has  re- 
formed the  judiciary  administration,  established  new  tri- 
'bunals,  has  encouraged  popular  education  as  well  as 
scientific  instruction,  and  has  issued  several  useful  legis- 
lative and  economical  enactments.  Tuscany  is  decidedly 
the  happiest  and  auietest  country  in  Italy,  beinff  that  in 
which  aU  classes,  nigh  and  low,  the  rulers  and  me  ruled, 
live  together  on  the  best  terms,  and  in  which  a  considerable 
degree  of  material  comfort  and  intellectual  re^nement 
pervades  the  whole  mass  of  society. 

(Among  the  general  historians  of  Tuscany  we  may  quote 
Pignotti,  Storia  della  To9canaftno  al  Princtpato ;  Galluzzi, 
Sioria  delta  Granducato  di  Toscana  sotto  it  Govemo  della 
Casa  Medici ;  Reumont,  Tavole  cronologicke  e  sincrone 
della  Storia  Fiorentina  ;  and  Zuccagni  Orlandini,  Atlante 
geografico^  flsico,  e  storico,  del  Granducato  di  Toscana : 
for  the  literary  history,  Moreni,  Bibliografla  Ston'ca  ra- 
ff ionata  della  Toscana :  for  the  geography  and  geology, 
Targioni  Tozzetti,  Relazione  di  alcuni  viag^  fatti  tn 
diverse  parti  della  Toscana;  Santi,  Viaggt  al  Montor 
miata,  e  per  le  due  ProvinciB  Senesi ;  and  the  Atti^  or 
Memoirs  of  the  Academy  dei  GeorgoJUi;  Repetti,  J[>t>t- 
onario  geograflco-statisttco  della  Toscana,) 

TU'SCULUM.     [Frascati.] 

TUSSER,  THOMAS.  The  amusing  poetical  autobio- 
graphy of  this  c[uaint  writer,  although  it  forms  almost  the 
only  source  of  information  respecting  his  personal  history, 
is  unfortunately  deficient  of  dates.  Warton  supposes  his 
birth  to  have  taken  place  about  1523 ;  but  in  the  biography 
prefixed  to  Dr.  Mayor's  edition  of  his  book  it  is  shown 
from  several  circumstances  that  1515  is  a  more  probable 
date.  He  was  bom  at  Rivenhall,  near  Witham,  in  Essex, 
of  a  family  which  is  recorded  as  bearing  arms  in  the 
heralds'  visitation  in  1570 :  he  was  taught  singing  at  an 
earlv  age,  and  became  a  chorister  in  the  collegiate  chapel  of 
Wallingford  Castle,  from  which  place  he  was  removed  by 
impressment,  according  to  ''a  barbarous  custom^  formerly 
existing,  by  which  boys  might  be  forcibly  removed  from 
any  choir  for  the  service  of  the  royal  chapel.  After  being 
for  some  time  compelled,  as  he  says,  *  to  serve  the  choir, 
now  there,  now  here,'  he  was  admitted  into  St.  Paul's, 
where  he  profited  by  the  instruction  of  John  Redford,  then 
organist  of  that  cathedral.  From  St.  Paul's  he  went  to 
Eton,  where  he  experienced  some  severity  from  the  master, 
Nicholas  Udall.  He  subsequently  removed  to  Cambridge ; 
after  which  he  returned  to  court,  and  appears  to  have  been 
a  retainer  in  the  family  of  William  lord  Paget.  When 
he  had  spent  ten  years  at  court,  probably  engaged  in  his 
musical  capacity,  he  married,  and  became  a  farmer  at 
Katwade,  now  Cattiwade,  in  Suffolk,  where  he  wrote  his 
celebrated  work  on  husbandry,  of  which  the  first  edition 
appeared  in  1557,  entitled  '  A  Hundreth  Good  Pointes  of 
Husbanchie.'  After  several  other  changes  of  residence, 
and  marrying  a  second  time,  Tusser  returned  to  London, 
whence,  about  1574,  he  went  to  Trinity  College,  Cambridge ; 
in  order  to  escape  from  the  plague.  He  is  supposed  to 
have  returned  to  London,  where  he  died  about  1580,  or 
between  that  year  and  1585.  After  passing  through 
several  editions,  his  work  appeared  in  an  enlarged  form  in 
1573,  under  the  foUowine  title :  *  Fine  Hundretn  Points  of 
Good  Husbandry,  vnited  to  as  many  of  Good  Huswiferie,' 
&c.,  *  Set  forth  by  Thomas  Tusser,  gentleman,  seruant  to 
the  honourable  Lord  Pa^et,  of  Beudesert.'  This  work  was 
many  times  reprinted,  with  various  alterations;  but  most 
of  the  early  editions  are  rare,  probably  on  account  of  the 
copies  being  worn  out  with  frequent  use.  Dr.  Mavor 
reprinted  it  in  1812,  together  with  a  list  of  all  the  known 
editions,  and  such  information  as  he  could  collect  respect- 
ing the  author.  Fuller  says  of  him,  in  his  '  Wortiues  of 
Essex,'  that  he  'was  successively  a  musician,  schoolmaster, 
serving-man,  husbandman,  grazier,  poet,  more  skilful  in  all 
than  thriving  in  any  vocation.  He  traded  at  large  in  oxen, 
sheep,  dairies,  groin  of  all  kinds,  to  no  profit.    Whether 


he  bought  or  sold,  he  lost ;  and,  when  a  renter,  impo- 
verished himself,  and  never  enriched  his  landlord.'  *  Yet,' 
he  adds,  <  hath  he  laid  down  excellent  rules  in  his  book  of 
husbandry  and.  huswifery  (so  that  the  observer  thereof 
must  be  nch)  in  his  own  defence.'  It  is  written  in  familiar 
verse,  in  numerous  detached  chapters,  and  with  much 
variety  of  measure  ;  and  it  is,  as  observed  by  Warton,  who 
stories  Tusser  the  British  Varro,  *  valuable  as  a  genuine 
picture  of  the  agriculture,  the  rural  arts,  and  the  domestic 
economy  and  customs  of  our  industrious  ancestors.'  The 
life  of  the  author,  which  forms  by  no  means  the  least 
amusing  part  of  the  book,  appears  to  have  been  first  printed 
with  the  edition  of  1573. 

TUSSILA'GO  (from  tussis,  *  a  cough '),  a  genus  of  plants 
belonging  to  the  natural  order  Compositee.  It  has  a  simple 
involucrum,  formed  of  a  row  of  equal  linear  scales ;  the 
flowers  of  tiie  head,  of  different  sexes;  the  flowers  of  the 
margin  female,  ligulate,  entire ;  the  flowers  of  the  disc 
hermaphrodite,  tubular,  5-toothed;  the  stigmas  linear; 
the  receptacle  naked ;  the  pappus  simple.  The  species 
are  natives  of  Europe  and  America.  Two  are  natives 
of  Great  Britain. 

T.  Farfaray  Common  Coltsfoot,  has  a  single-flowered 
scape  imbricated  with  scales,  and  cordate  angular  leaves, 
toothed,  and  downy  beneath.  This  plant  is  a  native  of 
moist,  chalky,  clayey  situations  throughout  Europe.  Its 
flowers  come  up  in  March  and  April,  and  have  often  dis- 
appeared before  the  leaves  ascend  from  the  ground.  Dr. 
Sibthorp  found  this  plant  in  Greece,  and  believes  it  to  be 
identical  with  the  ^r\xwv  of  Dioscorides.  It  derives  its 
specific  name,  Farfara^  from  its  leaves  resembling  those 
of  the  white  poplar,  which  was  called  Farfarus  by  the 
Greeks.  This  plant  from  the  earliest  times  has  had  a  great 
reputation  for  curing  coughs :  hence  its  generic  name.  The 
part  used  is  the  leaves,  which  are  very  large,  and  clothed 
on  the  under  surface  with  a  dense  white  cottony  down. 
They  are  mucilaginous,  astringent,  and  slightly  bitter,  and 
are  used  either  in  infitsion  or  decoction,  or  dried  and 
smoked  like  tobacco.  The  downy  cotton  may  be  scraped 
off  from  the  bottom  of  the  leaves,  and  when  dipped  in  a 
solution  of  saltpetre  and  dried,  it  makes  excellent  tinder. 
The  plant  is  not  often  used  now  by  the  medical  prac- 
titioner. It  has  still  however  a  popular  reputation,  and  it 
is  reputed  to  be  the  basis  of  several  quack  mc^cines. 
In  its  wild  state  it  is  remarkable  for  growing  where  no 
other  plant  is  to  be  found,  especially  on  newly  tumed-up 
heavy  clay  soils.  In  these  situations  it  has  sometimes  led 
to  the  inference  that  its  seeds  were  contained  in  the  earth, 
and  germinated  when  thrown  to  the  surface.  It  seems 
however  more  probable  that  as  the  fruit  of  the  coltsfoot 
is  furnished  with  a  pappus  that  enables  it  to  pass  through 
the  air,  the  seeds  have  thus  been  conveyed  to  the  place 
where  they  have  found  a  fit  soil  for  their  development. 

T.  Petasitesy  Common  Butter-bur,  has  a  dense  oblong 
thyrse,  with  cordate  unequaU}r  toothed  leaves,  downy  be- 
neath, and  the  lobes  approximate.  The  plant  is  very 
abundant  in  wet  meadows  and  by  river  sides.  It  has  long 
creeping  roots,  by  means  of  which  it  is  rapidly  and  exten- 
sively reproduced,  and  is  a  ^eat  pest  in  moist  meadows, 
where  it  delights  to  grow.  Like  the  last  species,  it  puts 
forth  its  flowers  in  April  and  May  before  its  leaves.  On 
account  of  its  early  flowering,  the  Swedish  farmers  plant 
it  near  their  bee-hives.  Dr.  Sibthorp  found  this  plant  in 
Greece,  and  believed  it  to' be  identical  with  the  Petasites 
{riraeirtiQ)  of  Dioscorides.  This  is  the  specific  name 
of  the  plant,  and  comes  from  petasus,  a  broad  covering 
for  the  head.  This  plant  produces  the  largest  leaves 
of  any  in  Great  Britain,  sometimes  measuring  three  feet 
broad.  The  butter-biff  was  at  one  time  supposed  to 
be  a  remedy  of  value  in  the  plague,  firom  which  it  has  got 
the  name  I^estilent-wort.  Tnis  species  has  been  made  a 
eenus,  under  the  name  Petasites^  oy  Gsertner,  who  is  fol- 
lowed by  Cassini,  Desfontaine,  and  others.  It  is  distin- 
guished fW)m  the  genus  Tussilago  by  its  involucre  having 
two  rows  of  lanceolate  scales,  oy  its  flowers  not  being 
radiant,  and  by  its  scapes  being  many-flowered. 

T.  frasransy  Fragrant  Coltsfoot,  has  a  fastigiate 
thyrsus,  radiant  heads ;  roundish,  cordate,  unequaJly-toothed 
leaves,  and  downy  beneath.  This  plant  blossoms  early, 
and  has  a  sweet  scent,  and  has  found  very  generally  a 
place  in  gardens.    It  is  a  desirable  flower  where  bees  are 
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hen  these  plants  are  cultivated,  they  may  be  propa- 
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gated  by  seeds,  which  should  be  sown  in  spring,  but  not 
at  too  great  depth.  They  may  be  also  propagated  by  part- 
ing the  roots.  On  account  of  the  rapidity  with  wnich 
they  increase  themselves  by  their  roots,  they  should  be 

Slanted  in  gardens  in  pots,  otherwise  they  may  become 
ifficult  to  get  rid  of.  Most  of  the  species  send  up  their 
flowers  before  their  leaves,  and  are  placed  with  others  by 
gardeners  in  a  class  called  *filius  ante-patrem.' 

TUSSILA'GO  FAHFARA  (Coltsfoot),  a  perennial  plant 
belonging  to  the  order  of  compound  plants,  common  in 
damp,  clayey  fields,  road-sides,  and  the  banks  of  rivers, 
the  yellow  flowers  of  which  are  seen  in  spring  preceding 
the  nearly  heart-shaped,  smooth-toothed  leaves,  which,  from 
tiieir  resemblance  to  a  young  horse's  hoof,  have  received 
the  popular  name  of  coltsfoot.  The  whole  plant  is  nearly 
devoid  of  odour.  The  root  has  a  styptic  bitter  taste ;  the 
leaves  and  flowers  are  bitter  and  mucilaginous.  The  chief 
constituents  are  mucilage,  bitter  extractive,  tannic  acid, 
colouring-matter,  salts,  and  woody  fibre.  The  watery  in- 
fusion becomes  of  a  dark  green  and  turbid  appearance  on 
the  addition  of  a  solution  of  sesquichloride  of  iron.  Its 
properties  may  easily  be  inferred  from  the  above  state- 
ment ;  they  are  demulcent,  slightly  astringent,  tonic,  and 
expectorant.  Its  name  both  in  Greek  {fitix^ov)  and  in 
Latin  proves  the  estimation  in  which  it  was  held  as  a 
means  of  relieving  cough — a  reputation  which  it  does  not 
maintain  in  modern  times  among  professional  observers, 
except  a  very  few ;  but  with  the  vulgar  it  is  still  in  great 
esteem.  The  antients  smoked  it  rather  than  used  it  in  anv 
other  form ;  and  in  the  north  of  Europe,  and  even  with 
our  own  vulgar,  this  mode  is  employed,  what  is  sold 
under  the  name  of  British  Herb  Tobacco  being  chiefly 
coltsfoot.  This  at  least  is  harmless ;  not  so  the  nostrum 
called  Essence  of  Coltsfoot,  which  is  a  combination  of  bal- 
sam of  tolu,  compound  tincture  of  benzoin,  with  a  large 
quantity  of  rectified  spirit  of  wine,  and  not  a  particle  of 
die  substance  from  which  it  takes  its  name,  in  chronic 
coughs  accompanied  bv  much  local  or  general  irritation, 
still  more  in  genuine  tubercular  consumption,  such  heating 
ingredients  must  be  very  hurtful ;  though  a  plain  decoc- 
tion of  real  coltsfoot  woul4  be  unobjectionable,  and  might 
be  beneficid.  The  leaves  of  coltsfoot  form,  when  mois- 
tened with  warm  water,  an  excellent  emollient  poultice 

TUTBURY.     [Staffojidshike.] 

TUTE'LA.     [Tutor.] 

TUTENAG,  an  alloy  used  in  China  in  the  manufacture 
of  the  gong;  it  is  vf  hite,  resembling  silver  in  appearance, 
and  is  very  sonorous  when  struck.  Its  specific  g^ravity 
was  found  by  Dr.  Fyfe  to  be  8*43^ ;  it  is  susceptible  of  a 
fine  polish,  and  does  not  readily  tarnish ;  at  common  tem- 
peratures, and  even  at  a  red  heat,  it  is  malleable,  but 
when  heated  to  vvhiteness  it  is  rendered  brittle. 

It  has  been  analysed  by  Dr.  Fyfe,  who  found  it  to  con- 
sist of— 

Copper    . 
Zinc 
Nickel 
Iron 


German  silver,  ivhich  is  now  extensively  used  as  (i.  sub- 
stitute for  silver,  is  alsQ  an  aUoy  of  copper,  ^nq,  and 
nickel* 

TUTILO,  a  celebrated  ponk  of  the  Utter  part  of  tl^e 
ninth  centurv,  of  the  convent  of  St.  0all  in  Switzerland. 
Tutilo  and  Notker,  of  the  san^e  convent,  were  the  most 
celebrated  painters,  sculptors,  ai;d  goldworkers  of  their 
time  in  Germany.  Tutilo  was  a  universal  genius,  and  not 
only  an  artist :  he  was  ip^sician,  poet,  oratpr,  and  states- 
man. Ekkehard,  junior,  an  old  German  L^tin  writer,  thus 
describes  him  : — *  £rat  enim  valde  eloquens,  voce  clara  et 
dulci,  caelaturae  elegans,  picturae  artife^,  ae  mirificus 
aurifex,  mudcus,'  &c.  The  emperor  Charles  the  Thick 
complained  that  such  a  man  should  be  shut  up  in  a  convent. 

Tutilo  was  contemporary  vvith  the  abbot  Salomo  of  St. 
Gall  (891-921),  who  was  a  great  patron  of  the  arts,  and  he 
made  for  hirf^  a  golden  crucifix,  richly  ornamented  lyith 
bas-reliefs  and  precious  stones.  He  made  also  a  cele- 
brated sitting  image  of  the  Virgin  Mary,  in  gold,  for  a 
church  at  Metz,  by  which  he  acquired  ^reat  celebrity :  it 
bore  the  inscription,  '  Hoc  panthema jpia  caelaverat  ipsa 
Maria.*    Oqe  account  says  painted.    Tnis  image  or  paint- 


ing was  venerated  at  Metz.    In  the  church  of  St.  Otmahr. 
also  at  St.  Gall,  the  altar  of  St.  Gall  was  decorsted  with 
some  copper  plates,  -on  which  the  life  of  the  saint  -wms  ep- 
graved  or  carved  by  Tutilo.    He  is  said  to  have  died  is 
896,  and  this  date  is  twice  repeated  by  f^oiillo  ;  yet  h€ 
calls  him  a  monk  of  the  tenth  century.    Other  writers  alsc 
call  him  a  monk  of  the  tenth  century.    Lessing  and  soidi^ 
others  have  supposed  that  Tutilo,  or  Tuotilo,  as  his  name 
is  also  written,  and  the  Theophilus  Presb3rter  -who  wrote  a 
treatise  in  Latin  upon  oil-painting  and  t)ther  arts  in  or  about 
the  tenth  century,  were  the  same  person.   There  are  manu- 
scripts of  this  old  treatise,  more  or  less  complete,  at  Wo}- 
fenbiittel,  Leipzig,  Paris,  and  at  Cambridge.    An  entire 
copy  of  the  Woifenbuttel  MS.  was  printed  in    1781  ai 
Brunswick,  in  the  sixth  number  of  Leasing's  *  BeitrS^e  zsn 
Geschichte  und  Litteratur.'   The  treatise  is  in  three  bo<ric& 
and  is  known  under  the  title  *  Theophili  Presbyteri  Diver- 
sarum  Artium  Schedula;'  also  *De  omni  Scienttfi  Arti« 
Pingendi ;'  but  it  treats  of  other  arts  besides  painting.   The 
authenticity  of  this  work  has  been  doubted  by  some,  whc 
have  confounded  the  invention  of  Van  Eyck  witli  that  c. 
simply  using  oil  as  a  vehicle  for  pigments.    This  subject 
has  been  entered  into  at  length  by  Haspe,  in  a  *  Critica' 
Treatise  on  Oil-Painting,'  published  in  London  in   17B7. 
and  recently  by  Knirim,  in  a  work  entitled  '  The  R^in- 
Painting  of  the  Ancients' — *  Harzmalerei  der  Alten,'  Leip- 
zig, 1839.    Various  old  notices  of  Tutilo  are  mrinted  in  the 
*  Rerum  Alemannicarum  Scriptores,'  &c.  of  Goldast. 

TUTOR.    By  the  Roman  law  a  male  under  the  age  of 
fourteen,  and  a  female  under  the  age  of  twelve,  were  <^]ed 
impuberes.    A  male  who  Was  impubes  was  incapable  of 
doing  any  legal  act  by  which  he  might  be  injureci ;  and  if 
he  had  no  father,  his  property  was  under  the  care  of  t 
tutor,  who  was  so  called  from  his  office  of  defending  or 
protecting  the  impubes  (tuendo)  in  the  transactions  which 
were  necessaiy  for  the  administration  of  his  property. 
The  office  of  the  tutor  was  tutela ;  and  the  impubes,  wlio 
with  respect  to  his  tutor  was  called  pupillus,  was  said  to 
be  in  tutela,  in  tutelage.    The  tutor*s  business   was  to 
manage  the  property  of  his  pupillus,  and  to  add  to  his  act- 
the  legal  sanction  (auctoritas).    The  tutor's  office  as  tutor 
was  confined  to  the  property  of  his  pupillus,  who,  as  to  hi.< 
person,  was  under  the  care  (custodia)  of  his  mother,  if  ht 
had  one ;  if  not,  we  must  suppose  that  the  tutor  woukl 
sometimes  have  the  care  of  his  person  also.    When  thi? 
pupillus  attained  the  age  of  puberty,  he  had  the  capacitj 
of  contracting  marriage,  and  of  doing  other  legal  acts,  anil 
was  freed  from  the  control  of  his  tutor.    But  though  th« 
law  gave  full  legal  capacity  to  the  pupillus  on  his  attaining 
puberty,  it  still  gave  him  some  further  protection  until  he 
was  twenty-five  years  of  age,  and  thus  there  arose  a  di- 
vision of  persons  into  those  who  were  above  and  those  who 
were  under  twenty-five.     Accordingly  a  person  under 
twenty-five  years  was  often  called  Minor,  and  though  he 
ha4  attained  puberty,  he  was  under  the  protection  of  a 
curator,  whose  office  was  called  curatio.    The  object  of 
this  institution  was  to  jprotect  minors  against  fraud  (dolus), 
and  it  was  originally  effected  by  a  lex  call^  Lex  Plaeioria, 
the  date  of  which  is  uncertain,  but  it  is  at  least  as  old  as 
the  time  of  Plautus.     The  subject  of  the  curatorship  is 
fully  discussed  by  Savigny  in  a  valuable  essay  (ZeiUcAri/t 
fur  Geschicbtliche  MecMtsicissenscAe^ft,  band  x.).    Women 
who  had  attained  puberty  were  still  under  a  special  kind 
of  tutela;   but  males,  as  already  stated,  were   on  the 
attainment  of  puberty  completely  fi-eed  from  the  control 
of  a  tutor.    [Curator.] 

A  father  could  appoint  by  testament  a  tutor  for  his  male 
children  who  were  impuberes  and  in  his  power ;  he  could 
also  appoint  a  tutor  for  females  who  were  in  his  power, 
even  if  they  had  attained  puberty.  He  could  also  appoint 
a  tutor  for  the  wife  of  a  son,  who  was  in  his  power,  and  for 
his  grandchildren,  unless  by  his  death  they  should  come 
into  the  power  of  their  father.  A  man  could  also  appoint 
a  tutor  §0T  his  wife,  who  was  in  manu,  for  ^e  stood  to  him 
in  the  legal  relation  of  a  daughter ;  and  he  could  also  givf 
her  the  power  of  choosing  a  tutor.  The  origin  of  this  tes- 
tamentarv  power  was  probably  immemorial  custom,  which 
was  confirmed  by  the  Twelve  Tables.  Tutors  thus  ap< 
pointed  were  called  dativi :  those  who  were  chosen  by  a 
wife  under  a  power  given  by  the  husband  were  tutores 
optivi.  If  a  testator  appointed  no  tutor,  the  tutela  was 
given  to  the  nearest  agnati  by  the  Twelve  Tables :  such 
tutored  were  legitimi.   If  there  were  no  agnati,  the  tuteU 
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beloni^ed  to  the  Gentiles  so  long  as  that  part  of  the  law 
(JusGentilitium)  remained  in  force.  By  analogy  to  the 
case  of  the  tutela  of  in&;enui  (persons  free  by  birth),  the 
tutela  of  liberti  and  libertse  belonged  to  their  patrons. 
When  there  was  no  person  appointed  tutor,  and  no  legi- 
timus  tutor  existed,  a  tutor  was  appointed  for  persons  at 
Rome  under  the  provisions  of  a  Lex  At  ilia,  and  for  persons 
in  the  provinces  under  the  provisions  of  a  Lex  Julia  et 
Tilia. 

It  is  a  consequence  6f  the  rules  laid  down  as  to  the  power 
of  appointing  a  tutor,  that  none  but  persons  who  were  sui 
juris  could  exercise  this  power;  and  accordingly  women 
and  some  other  classes  of  persons  could  not  appoint  a 
tutor. 

As  already  stated,  a  pupillus  could  not  do  any  legal  act 
which  should  be  to  hi6  ii^ury ;  but  he  could  enter  into 
contracts  which  were  for  his  benefit.  The  tutor's  office 
was  defined  to  consist  in  doing  the  necessarr  acts  for  the 
pupillus,  And  interposing  or  adding  the  legal  authority  to 
his  proper  acts  (negotia  gerere  et  auctoritatem  interponere : 
Ulpiani  Frag.,  tit.  xi.,  s.  25).  The  doing  of  the  necessary 
acts  applied  to  the  case  of  the  pupillus  being  infans,  that 
is,  under  seven  years  of  ag3,  absent,  or  lunatie  (furiosus). 
When  the  pupillus  ceased  to  be  infans,  he  could  do  many 
acts  himself,  and  the  auctoritas  of  the  tutor  was  only  ne- 
cessary to  make  them  legal  acts. 

A  tutor  mieht  be  removed  from  his  office  if  he  miscon- 
ducted himself  in  it.  The  pupillus  had  also  an  action 
against  him  for  mismanagement  of  his  property.  The 
tutor  was  allowed  all  proper  costs  and  expenses  incurred  by 
him  in  the  management  of  the  affairs  of  the  pupillus ;  and 
he  could  recover  them  by  ^tion.  Security  was  required 
by  the  praetor  from  a  tutor  for  the  due  management  of  the 
affairs  of  a  pupillus,  unless  he  was  a  testamentary  tutor, 
for  such  tutor  was  chosen  by  the  testator,  and,  generally, 
unless  he  was  appointed  by  a  magistratus,  for  in  such  case 
he  had  been  selected  as  a  proper  person. 

The  tutela  of  womeii  wno  were  puberes  was  a  peculiar 
Roman  institution,  founded  on  the  maxim  that  a  woman 
could  do  nothing  without  the  auctoritas  of  a  tutor.  But 
there  was  this  difference  between  the  tutela  of  pupilli  and 
of  women  who  were  puberes :  in  the  case  of  pupilli  the 
tutor  both  did  the  necessary  iLcts,  particularly  wnen  the 
pupillus  was  infans,  and  gave  his  auctoritas ;  in  the  case 
of  women  who  were  puberes,  the  tutor  only  gave  his  auc- 
toritas. 

The  Vestal  vireins,  in  virtue  of  their  office,  were  ex- 
empted from  tutela.  Both  libertinae  and  ingenuae  were 
exempted  from  it  by  acauirine  the  Jus  Liberorum,  which 
was  conferred  by  the  Lex  Julia  et  Papia  Poppaea  on 
women  who  had  a  certain  number  of  children.  The  tutela 
of  a  woman  was  terminated  by  a  marriage,  by  which  she 
came  in  manum  viri ;  and  also  oy  other  means. 
'  A  woman  had  no  right  of  action  against  her  tutor  as 
such,  for  he  did  not  do  any  act  in  the  administration  of  her 
property :  he  only  gave  to  her  acts  their  legal  validity  by 
his  auctoritas. 

The  subject  of  the  Roman  tutela  is  one  of  considerable 
extent,  and  in  the  case  of  women  it  involves  some  difficult 
considemtionfl.  The  matter  is  more  fully  discussed,  by  the 
writer  of  this  article,  in  the  *  Dictionary  of  Greek  and  Roman 
Antiouities,'  where  the  authorities  are  referred  to. 

TirrSAN,  the  name  of  a  plant  indigenous  to  Great 
Britain.  This  plant  was  included  by  Linnseus  under  the 
genus  Hypericum^  with  the  name  H.  Androseemum^  but  it 
has  been  separated  by  Alhoni,  and  made  itself  the  type  of 
a  genus,  under  the  name  Androstemum  officinale,  An- 
droseemum  differs  from  Hypericum  in  its  fruit  being  a 
berry,  and  having  but  one  cell.  A.  officinale  has  three 
styles ;  a  shrubby  compressed  stem,  two  feet  high ;  un- 
equal sepals ;  large  ovate  sessile  leaves.  The  flowers  are 
large  and  arranged  in  C3rmes.  The  berry  is  black,  and 
when  squeezed  m  the  fingers  gives  out  a  blood-coloured 
juice ;  hence  the  name  Androsaemum,  or*  *  inan-blood ' 
(Avi^oQ,  aXfta),  The  English  name  Tutsan  is  derived  from 
ioute  saine,  French,  a  term  employed  on  account  of  its 
bruised  berries  having  been  employed  as  an  appHcation  to 
recent  wounds :  a  ci^tom  which  arose  out  of  the  suppo- 
sition that  nature  had  pointed  out  the  use  of  these  berries 
by  their  bloody  colour. 

Tutsan  is  found  in  damp  places  throi^hout  Euroj)e,  but 
is  not  an  abundant  plant.  In  Great  Britain  its  distribu- 
tion is  very  local.    It  occurs  abundantly  in  Ibme  jmrts  of 


Norfolk  and  Hertfordshire,  and  is  not  thifrequent  in  Ir© 
land  and  the  west  of  Scotland. 
TUTTY.    [Zinc] 

TUXFORD.      [NOTTINGHAMSHIRX.] 

TUY,  d  district  and  bishopric  of  Galicia  in  Spain,  com- 
prising eieht  parishes.  The  capital,  Tuy,  is  the  antient 
Tude  mentioned  in  the  Antonine  Itinerary.  It  is  situated 
in  a  fertile  plain  watered  by  the  Mino,  and  three  other 
smaller  rivers  which  empty  into  it.  Tuy  was  a  city  of 
some  importance  under  the  Gtoths.  It  was  taken  and  de- 
stroyed by  the  Arabs ;  but  about  a  century  after  the  founda- 
tion of  the  kingdom  of  Asturias  by  Pelayo,  Ordono  I.  rebuilt 
it.  Destroyed  a  second  time  by  the  Arabs,  it  was  again 
rebuilt  some  time  after  by  Fernando  II.  of  Leon,  on  the 
site  whichiit  occupies  at  present.  The  castle,  and  a  palace, 
which  is  now  inhabited  by  the  bishop,  were  also  erected 
by  that  king.  Tuy  is  surrounded  by  an  antient  wiCll 
flanked  bjr  square  towers  at  intervals.  The  cathedra], 
which  is  m  the  Gothic  style,  is  not  a  striking  buildine. 
Tlie  environs  of  Tuy  are  well  cultivated,  and  planted  witti 
vines,  oranges,  lemons,  and  other  trees  and  plants  of  more 
southern  climates ;  besides  hemp  and  flax,  n^hich  consti- 
tute the  chief  production  of  the  surrounding  country. 
The  population  of  Tuy  amounted  in  1826  to  something 
more  than  6000.  (Minano,  Diccionario  Geogrdflco  ck 
Etpana  p  Portugal,) 

TUY,  LUCAS  DE,  or  LUCAS  TUDENSIS,  a  cele- 
brated Spanish  historian,  so  named  because  he  was  bishop 
of  Tuy,  lived  in  the  thirteenth  century,  and  was  probably 
a  native  of  Leon.  "While  deacon,  the  devotion  or  the  age 
led  him  to  Rome,  Constantinople,  and  Jerusalem ;  and  on 
his  return  he  distinguished  himself  bv  his  writings  against 
such  of  his  countiymen  as  had  embraced  the  religious 

r'  lions  of  the  Albigenses.  It  was  probably  to  his  zeal  in 
cause  that  he  owed  his  appointment  to  the  see  of  Tuy. 
He  died  in  1250.  He  wrote  a  Latin  chronicle  entitled 
*  Chronicon  Mundi,'  which  appeared  for  the  first  time  at 
Frankfort,  in  the  fourth  volume  of  Scott's  *  Hispania  Illus- 
trata.*  TTie  style  of  this  work,  which  ends  with  the  reduc- 
tion of  Cordova  in  1236,  is  not  bad,  though  it  is  often 
abnipt ;  but  the  book  is  valuable,  as  it  contains  many  facte 
which  escaped  other  historians  before  Lucas.  *  De  Alteri 
Vitd  Fideique  Controversis  adversus  Albigenses  :*  this  was 

Erinted  at  Monaco,  and  also  at  In^olstadt,  in  1612,  4to. 
ucas  is  also  said  to  have  written  a  Life  of  St.  Isidorus,  and 
to  have  translated  into  Spanish  the  History  written  by  that 
prelate.  (Nicolaus  Antonius,  Bib,  Hisp,  Vetus^  lib.  viii., 
cap.  2  and  3 ;  Florez,  Espafia  Sagrada,  vol.  xxii.,  p.  108.) 
TWEDDELL,  JOHN,  was  bom  on  the  1st  of  June,  1769, 
at  Threepwood  near  Hexham  in  Northumberland,  where 
his  father  Francis  Tweddell  was  a  much-respected  magis- 
trate. His  early  education  was  conducted  by  his  mother, 
who  is  much  praised  for  her  piety  and  maternal  affection. 
At  the  age  of  nine  he  was  sent  to  a  school  at  Hartford 
near  Richmond  in  Yorkshire,  which  was  then  conducted 
by  the  Rev.  Matthew  Raine,  who  watched  and  directed 
the  studies  of  young  Tweddell  with  anxious  care.  After 
he  had  left  school,  and  before  entering  the  university  of 
Cambridge,  he  studied  for  some  time  under  Dr.  Samuel 
Parr,  who  made  his  pupil  familiar  with  the  best  writers  of 
antiquity,  and  at  the  same  time  secured  his  permanent 
esteem  and  attachment.  Tweddell  jgained  the  highest 
classical  honours  in  the  university  of  Cambridge  •  and  in 
1792  he  was  elected  a  fellow  of  Tnnity  College.  His  •  Pro- 
lusiones  Juveniles,*  which  he  published  tne  year  after 
(1793),  show  the  extent  and  versatility  of  his  powers,  and 
raised  at  the  time  great  expectations  of  the  young  scholar. 
His  own  inclination  would  nave  led  him  to  devote  himself 
to  classiciU  learning,  or,  as  some  of  hb  letters  suggest,  to  a 
diplomatic  career,  but  his  father  wished  that  he  should 
study  the  law ;  and  although  this  profession  was  altogd:her 
against  his  taste,  yet,  in  deference  to  his  father,  he  entered 
the  Middle  Temple.  Here  he  devoted  himself  tb  his  new 
pursuits  with  as  much  application  as  his  aversion  to  them 
would  allow  him.  At  last  however  he  seems  to  have  been 
unable  to  continue  his  studies,  and  made  up  his  mind  to 
travel  for  some  years  ih  order  to  prepare  himself  for  a  dif- 
ferent coui-se  of  life,  and  to  acquire  a  knowledge  of  the 
courts  of  Europe  and  their  several  systems  of  policy.  Ac- 
cordingly he  embarked  for  Hamburg  on  the  24th  of  Sep- 
tember, 1795.  He  travelled  through  the  north  of  Europe, 
Switzerland,  and  thence  eastward  into  Asia,  where  he 
visited  among  other  parts  the  Crimea  and  the  coasts  of  tho 
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Euxine.  Thence  he  proceeded  to  several  islands  of  the 
Archipelago,  and  to  Athens,  where  he  took  up  his  residence 
for  some  months.  With  the  most  ardent  zeal  he  explored 
and  described  the  remains  of  antient  art  and  architecture, 
and  employed  a  distinguished  French  artist  of  the  name  of 
Preaux  in  making  drawings  for  him.  But  in  the  midst  of 
these  pursuits  he  died,  on  the  25th  of  July,  1799,  after  a 
short  illness,  and  was  buried  within  the  precincts  of  the 
temple  of  Theseus.  A  monument  was  erected  on  his 
'  grave,  with  a  Greek  inscription,  by  the  Rev.  Robert  Wal- 
pole. 

During  the  whole  time  of  his  travels  Tweddell  kept  a 
diary,  in  which  he  recorded  eveiythin^  remarkable  he  met 
with,  intending  on  his  return  to  England  to  publish  an  ac- 
count of  his  travels,  together  with  some  of  the  drawings 
made  by  Preaux.  After  his  death  his  friends  accordingly 
made  all  possible  efforts  to  get  his  effects,  MSS.,  and  draw- 
ings over  to  England.  A  great  number  of  MSS.,  together 
with  upwards  of  300  highly  finished  drawings, were  actually 
forwarded  from  Athens  to  Constantinople,  and  intrusted  to 
the  care  of  the  English  ambassador  there,  but  nothing  ever 
reached  this  country,  and  all  investigations  that  have  been 
instituted  by  the  friends  of  Tweddell  have  remained  with- 
out any  result.  The  whole  matter  is  still  a  mystery.  The 
only  memorial  which  remains  of  his  travels  is  a  number  of 
letters  addressed  to  his  friends  in  England,  which  were  pub- 
lished by  his  brother  the  Rev.  Robert  Tweddell,  imder  the 
title  *  Remains  of  the  late  John  Tweddell,  &e.,  being  a 
Selection  of  his  Letters  from  various  parts  of  th«  Continent, 
together  with  a  re-publication  of  his  "  Prolusiones  Juve- 
niles," '  London,  1815,  4to.  This  collection  of  letters  is 
preceded  by  a  memoir  of  the  author,  by  his  brother  Robert, 
who  has  drawn  a.  most  charming  picture  of  the  amiable, 
pure,  and  modest  character  of  his  brother,  which  is  per- 
fectly borne  out  by  the  sniritthat  pervades  these  letters. 
Respecting  the  loss  of  the  MSS:  and!^  drawings,  and  all  that 
was  said  about  the  matter  at  the  time,  see  the  BritUh  Critic^ 
vol.  V. 

TWEED.     [Berwick;  Bekwickshirb.] 

TWEEDMOUTH.     [Berwickshire.] 

TWELVE  TABLES.  The  Roman  writers  speak  of  the 
Twelve  Tables  under  various  names :  they  call  them  Leges 
Decemvirales,  Leges  XII  Tabularum,  sometimes  simply 
Lex,  the  Law,  as  Deing  pre-eminently  the  foundation  of 
Roman  Law ;  and  by  other  names.  After  some  struggle 
between  the  patricians  and  the  plebs,  a  plebiscitum  was 
passed  (b.c.  454)  with  the  assent  of  the  senate,  in  pursuance 
of  which  three  commissioners  were  sent  to  Athens  and 
other  Greek  states  to  inquire  about  their  legislation.  The 
commissioners  returned  m  b.c.  452,  and  in  the  following 
year  ten  patricians  (Decemviri)  were  appointed  to  draw  up 
iL  code  of  laws,  whence  the  name  Leges  Decemvirales. 
The  Decemviri,  atthe  head  of  whom  was  Appius  Claudius, 
formed  a  code  of  Ten  Tables,  which  were  approved  by  the 
senate,  and  received  the  iinal  sanction  of  the  Comitia 
Curiata.  The  code  being  considered  defective,  Decemviri 
were  again  elected  (b.c.  450),  and  two  more  tables  were 
added,  whence  the  name  Twelve  Tables.  The  laws  were 
cut  on  tablets  of  bronze  and  set  up  in  a  public  place  :  they 
were  not  promulgated  till  b.c.  449,  after  the  overthrow  of 
the  Decemviri,  who  had  attempted  to  perpetuate  their 
power  against  the  terms  of  their  appointment. 

It  is  impossible  to  ascertain  from  the  scanty  history  of 
the  Decemviral  legislation  what  the  commissioners  brought 
back  with  them  fi'om  the  Greek  cities,  or  how  far  the  codes 
of  the  Greeks  affected  this  the  first  Roman  attempt  to  form 
a  system  of  law.  Greek  legislation  might  serve  as  a  model 
for  the  form,  but  not  for  the  substance ;  and  it  may  safely 
be  assumed  that  the  basis  of  the  Decemviral  code  rested  on 
the  customary  law  of  the  Romans.  It  is  said  that  the 
Twelve  Tables  perished  in  the  destruction  of  tiie  city 
by  the  Gauls,  but  there  appears  to  have  been  no  diffi- 
culty in  reconstructing^  the  taoles.  No  Roman  writer  sug- 
gests any  doubt  of  their  genuineness. 

The  tWelve  Tables  are  called  by  Livy  (iii.  34)  *  Pons 
public!  privatique  juris — ^the  source  of  Public  and  Private 
Law,'  according  to  a  division  of  the  matter  of  law  which 
was  familiar  to  the  Romans.  That  part  which  concerned 
the  Jus  Publicum,  which  bears  some  analogy  to  our  term 
constitutional  law,  was  changed  in  the  course  of  time  ;  but 
the  Jus  Privatum,  which  determined  the  rights  and  duties 
of  the  citizeps  was  never  formerly  repealed,  and  only  so 
far  modified  as  it  was  affected  by  the  changes  in  circum* 


stances  by  which  some  of  the  laws  of  the  Twelve  Tablet 
feU  into  desuetude,  and  by  the  gradual  growth  of  the  Jue 
Praetorium.  They  were  altered  however,  in  one  instance  a« 
least,  as  we  *know  by  the  abolition  of  the  Legis  Actiones  by 
two  Juliae  Leges  and  a  Lex  Aebutia.  In  course  of  time  the 
languaee  of  me  tables  became  obscure,  and  this,  with  the 
great  change  of  circumstances,  must  have  rendered  many 
of  their  provisions  inapplicable.  In  the  later  times  of  the 
republic,  Cicero  observes  that  since  his  boyhood  the  prac- 
tice of  learning  the  Twelve  Tables  had  been  superseded  by 
the  growing  importance  of  the  Edict. 

The  Roman  jurists  made  commentaries  on  the  Twelve 
Tables.  Six  books  of  a  commentary  by  Gkuus  are  men- 
tioned, which  shows  that  at  least  as  late  as  the  time  of  An- 
toninus Pius  the  decemviral  law  was  in  substance  still  in 
force,  that  is,  that  the  fimdamental  principles  of  Roman 
law  (the  Jus  Privatum)  were  still  to  be  sought  in  the  then 
antiquated  language  of  the  Decemviri.  -w«- 

Much  has  been  written  on  the  subject  of  the  Twelve 
Tables.  The  last  and  most'complete  history  of  the  laboun 
of  modem  critics  on  the  Twelve  Tables  is  by  Dirksen,  in 
his  *Uebersicht  der  bisherigen  Versuche  zur  Kritik  una 
Herstellung  des  Textes  der  Zwolf-tafel  Fragmente,'  Leip- 
zig, 1824.  The  fragments  of  the  Twelve  Tables  appear  in 
the  several  parts  of  the  work,  and  are  also  collected  at  the 
end. 

TWER,  one  of  the  governments  of  Great  Russia,  is 
situated  between  56"*  and  58®  47'  N.  lat.,  and  between 
31®  46'  and  38®  20'  E.  long.  It  is  bounded  on  the  north 
and  north-west  by  Novogorod,  on  the  east  by  Yaroslaw, 
on  the  south-east  by  Wladimir,  on  the  south  by  Moscow, 
on  the  south-west  by  Smolensk,  and  on  the  west  by  Pskow. 
The  area  is  23,500  square  miles.  This  government,  es- 
pecially the  northern  part,  is  an  elevated  table-land; 
there  are  no  mountains,  for  the  Wolkonsky  forest,  which 
covers  the  greater  i>art  of  the  circle  of  Ostuschkow,  is 
but  a  range  of  hills,  in  which  however  many  rivers  have 
their  source,  among  which  is  the  Volga.  This  chain 
rests  on  limestone,  and  consists  almost  entirely  of  an  im- 
penetrable forest,  in  which  there  are  extensive  morasses ; 
some  offsets  extend  into  the  neighbouring  country,  which 
are  scarcely  more  elevated  than  the  banks  of  the  river. 
Besides  the  Volga,  which  becomes  navigable  before  it 
passes  into  the  government  of  Yaroslaw,  there  are  nu- 
merous rivers,  the  chief  of  which  are  the  Dwina,  the  Wa- 
suga,  the  Twerza,  the  Sestra,  the  Soscha,  and  the  Mologa. 
The  canal  of  Wyschnei-Wolotschok  unites  the  Volga 
and  the  Neva,  thus  effecting  a  communication  between 
the  Baltic  and  the  Caspian.  There  are  some  large  and 
many  small  lakes ;  the  most  considerable  is  the  Seliger, 
which  is  24  miles  long  and  4  wide.  The  climate  is  healthy. 
The  weather  however  is  very  variable,  and  the  sudden 
changes  are  often  injurious  to  the  crops.  The  rivers  ge- 
nerally freeze  by  the  beginning  of  December  and  thaw 
towards  the  end  of  March  or  the  beginning  of  April.  Agri- 
culture is  the  general  occupation  of  9ie  inhabitants,  but  the 
soil  is  poor  and  requires  to  be  manured  every  year,  so  that 
the  produce  is  scarcely  more  than  sufficient  for  the  home 
consumption ;  and  it  is  often  necessary  to  get  com  from 
the  neighbouring  governments.  Rye,  barley,  and  oats  are 
cultivated,  but  little  wheat.  Much  flax  and  hemp  are 
grown.  Grarden  vegetables  are  everywhere  produced, 
but  only  turnips,  carrots,  and  cabbages  are  plentiful.  Fruit 
does  not  thrive,  and  is  scarce.  Timber  is  very  fine  and 
abundant.  There  is  little  game  for  the  table,  but  many 
bears,  wolves,  foxes,  badgers,  and  martens.  Fish  are  very 
plentiful.  The  population  is  probably  now  1,300,000,  con- 
sisting almost  wholly  of  Rnssians.  The  chief  occupations  of 
the  people  are  agriculture  and  the  breeding  of  cattle,  there 
being  no  manufactures  except  in  the  towns.  Many  hands 
are  employed  in  the  country  in  the  sawing-mills,  brick- 
kilns, ship-building,  and  in  land  and  water  carriage.  The 
geographical  situation  of  the  government  and  its  excellent 
inland  navigation  not  only  afford  the  greatest  facilities  for 
exporting  its  natural  productions,  com,  hemp,  flax, 
timber,  and  cattle,  besides  some  linen  and  leather,  but 
favour  the  transit  trade  between  the  southern  provinces 
and  the  Baltic  ports  and  St.  Petersburg. 

TWER,  the  capital  of  the  government,  is  situated  in 
56^  52'  N.  lat.  and  35''  48'  E.  long.  It  stands  on  the  right 
bank  of  the  Volga,  over  which  there  is  a  bridge  of  boats  in 
the  summer :  the  Volga  is  here  joined  by  the  Twerza  and 
the  Tmaka,  the  former  on  the  north,  the  latter  on  the  south- 
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west.  Twer,  is  an  open  town  merely  surrounded  with  pal- 
lisades,  which  are  closed  by  barriers,  and  consists  of  three 
parts :  the  fortress  lyin^  between  the  Volga  and  the  Tmaka, 
which  is  surrounded  with  a  rampart ;  the  city,  which  is  di- 
vided by  the  rivers  into  four  parts,  united  by  three  bridges ; 
and  the  suburb.  Since  its  foundation  in  1 1 82  it  has  frequently 
suffered  from  war  and  pestilence.  After  a  great  fire  in 
1763,  which  reduced  it  to  a  few  houses,  the  empress  Cathe- 
rine 11.  caused  it  to  be  rebuilt,  and  it  is  indebted  to  her  for 
its  present  regularity  and  handsome  appearance ;  it  was  like- 
wise peatly  improved  during  the  residence  of  Prince  Geore^e 
of  Oldenburg,  governor  of  Twer,  Novogorod,  and  Wladi- 
mir,  husband  of  the  grand-duchess  Catherine,  and  sister  to 
the  emperors  Alexander  and  Nicholas.  *  After  the  death  of 
this  pnnce  its  prosperity  declined,  and  at  present,'  says 
Schnitzler,  *  the  nouses  bear  marks  of  decay.'  There  are  in 
the  city  a  cathedral,  twenty-eight  churches,  two  convents, 
the  bazaar — a  large  building  containing  400  shops,  the 
palace,  a  theatre,  a  foundling  asylum,  an  hospitiu,  and 
various  establishments  for  education,  among  which  are  a 
gymnasium,  a  school  for  120  young  noblemen,  an  eccle- 
siastical seminary  for  700  students,  who  are  instructed  in 
the  sciences  and  the  classics.  Twer  has  24,000  inhabit- 
ants, who  have  manufactures  of  linen,  leather,  hardware, 
candles,  and  cany  on  an  extensive  trade. 

(Hassel,  Handbuch ;  Stein,  Lexicon ;  Schnitzler,  La 
Russte^  la  Pologne^  et  la  Finlande.) 

TWILIGHT,  the  name  given  to  the  light  which  re- 
mains after  the  sun  has  set,  or  which  is  seen  immediately 
before  it  rises.  The  reason  of  this  appearance  is  explained 
in  Sun  (p.  281),  being  the  effect  of  the  light  which  is  re- 
flected irom  the  higher  strata  of  the  atmosphere,  in  a 
manner  which  will  be  understood  from  the  diagram  in  the 
page  cited. 

The  twilight  begins  or  ends  at  the  time  when  the  sun  is 
at  a  certain  depression  below  the  horizon,  which  depression 
must  depend  upon  the  state  of  the  atmosphere  for  the 
time  being.  In  the  fogs  of  winter  darkness  comes  on 
almost  immediately  after  sunset,  while  on  a  clear  summer- 
evening  the  broad  light  of  day  will  continue  for  more  than 
an  hour,  in  our  latitude.  We  do  not  know,  then,  what  we 
are  to  understand  by  the  assertions  made  in  astronomical 
books,  some  of  whicn  say  that  twilight  lasts  until  the  sun 
is  15  degrees  below  the  norizon,  others  18  degrees,  and  so 
on.  And,  ffrst,  they  do  not  tell  us  how  much  light  con- 
stitutes twilight :  is  it  twilight  only  as  long  as  a  man  with 
tolerable  eyesight  can  see  to  read  r  or  must  that  name  be 
applied  to  the  state  of  things  as  long  as  there  is  any  ve8tig;e 
of  daylight  left  ?  What  is  the  test  of  the  existence  of  tms 
twilight  ?  Perhaps  it  is  to  the  vagueness  of  the  definition 
that  we  owe  such  a  number  of  descriptions  of  the  duration 
of  this  partial  day.  Dr.  Hutton  informs  us  that  Alhazen 
considered  it  to  last  until  the  sun  iy  lO''  below  the  hori- 
zon, Tycho  Brah6  17**,  Rothman  24°,  Stevinus  18%  Cassini 
15%  Riccioli  16®  and  204"  in  the  morning  and  evening  of 
the  e(}uinox,  21"  15'  at  the  summer  solstice,  and  17**  IS'  at 
the  winter  solstice.  ♦Whence,'  Hutton  argues,  *  it  appears 
that  the  cause  of  the  twilight  is  variable.'  It  is  more  likely 
that  the  variation  was  in  its  definition.  He  assumes, 
with  Long,  18*^  as  a  proper  medium  in  our  latitude. 
Lambert  assumed  only  0^"*  as  the  depression  of  the  sun 
below  the  horizon  with  which  twilight  ends.  According 
to  those  who  describe  tropical  climates,  there  is  hardly  any 
such  thing  as  twilight ;  as  soon  as  the  sun  has  descended  be- 
low the  horizon  darkness  sets  in  almost  immediately.  Now, 
at  the  equator,  even  taking  Lambert's  angle  of  twilight,  this 
phenomenon  should  last  nearly  half  an  hour.  But  the 
truth  is,  that  the  transition  from  light  to  darkness  very 
much  depends  upon  the  rapidity  with  which  it  is  made. 
Let  a  person  go  out  of  glaring  sun-light  into  a  room  which 
is  no  darker  than  the  open  air  will  be  an  hour  after  sunset 
on  the  evening  of  the  same  day,  and  he  will  not  at  first  be 
able  to  see  to  read ;  but  let  nim  sit  at  his  book  while 
the  sun  goes  down,  and  he  will  find  that  he  can  read  long 
after  the  degree  of  darkness  just  mentioned  has  been 
attained.  In  the  tropics,  where  the  sun  falls  down,  as  it 
were,  upon  the  horizon,  the  changes  are  made  very  rapidly, 
and  the  consequence  is  that  darkness  comes  upon  the  eye 
even  more  rapidly;  while,  in  our  latitude,  the  sun  ap- 
proaches more  obliquely  to  the  horizon,  and  continues  to 
move  obliquely  after  it  has  set,  giving  time  to  the  pupil  of 
the  eye  to  accommodate  itself  to  the  diminished  quantity 
of  light.  The  meteorological  state  of  the  atmosphere  varie's 
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so  much  from  evening  to  evening,  that  the  mathematical 
definition  of  twilight,  namely,  the  interval  which  elapses 
from  sunset  to  the  attainment  of  a  given  depression  below 
the  horizon,  is  totally  useless,  be  that  angle  of  depression 
what  it  may.  It  is,  in  fact,  one  angle  for  cme  evening  and 
another  for  another,  according  to  tlie  weather. 

If  twilight,  mathematically  considered,  be  an  unknown 
Quantity,  it  might  still  be  made  useful  in  warning  the  wea- 
tnerwise  not  to  place  so  much  reliance  as  tliey  do  upon 
another  mathematical  result,  the  shortest  day.  If  the  at- 
mosphere produced  no  effect,  the  day  of  the  winter  solstice 
would  certainly  be  the  shortest.  But  it  is  to  be  remem- 
bered that  the  day  of  which  people  usually  speak  means 
sunlight  and  twilight  put  together:  a  bright  Christmas 
followed  by  a  foggy  spring  wul  change  the  place  of  the 
shortest  day  very  materially,  by  diminishing  the  twilight  of 
the  latter. 

The  mathematical  consideration  of  twilight,  upon  an 
assumption  as  to  the  degree  of  depression  of  the  sun  at 
which  it  ends,  will  be  found  in  all  books  of  astronomy. 

TWINING,  THOMAS,  was  the  only  son  of  a  tea-mer- 
chant hy  his  first  wife,  and  bom  in  1734.  His  father  wished 
his  son  to  succeed  him  in  his  business,  but  as  Thomas  had 
an  invincible  desire  to  devote  himself  to  study,  his  father 
gave  way  to  him  and  sent  him  to  Cambridge,  where  he 
entered  Sidney  College.  Here  he  distinguished  himself  not 
only  as  a  scholar,  but  by  his  practical  as  well  as  theoretical 
knowledge  of  music:  he  was  an  able  performer  on  the 
harpsichord,  the  .organ,  and  the  violin,  and  few  persons 
knew  more  about  the  history  and  science  of  the  art  than 
Twining.  In  1760  he  took  nis  degree  of  B. A.,  and  three 
years  later  that  of  A.M.  In  1768  he  became  rector  of 
White  Notley  in  Essex,  to  which,  in  1770,  the  living  of  St. 
Mary,  Colchester,  was  added.  To  this  latter  appointment 
he  was  presented  by  Dr.  Lowth,  then  bishop  of  London, 
without  any  other  recommendation  than  that  of  his  per- 
sonal character.  Henceforth  he  devoted  himself  without 
any  desire  of  further  preferment  to  the  faithful  discharge 
of  his  parochial  duties  and  to  the  pursuit  of  study,  until 
his  death,  on  the  6th  of  August,  1804,  at  tlie  age  of 
seventy. 

Twining  was  a  man  of  considerable  learning  and  of  great 
taste  in  the  arts,  especially  poetry  and  music.  He  had  a 
good  knowledge  of  the  antient  languages,  and  is  said  to 
have  spoken  and  written  French  and  Italian  with  the  same 
correctness  and  fluency  as  his  mother  tongue.  In  the  per- 
formance of  his  clerical  duties  he  was  most  conscientious, 
and  during  the  last  forty  years  of  his  life  he  scarcely  ever 
allowed  himself  to  be  absent  from  his  parishioners  more 
than  a  fortnight  in  a  year,  although  his  society  was  very 
much  courted.  The  only  work  that  Twining  ever  published 
is  a  translation  of  Aristotle's  *  Poetics,'  which  is  reckoned 
one  of  the  best  English  translations  of  antient  writers.  It 
was  published  under  the  title  *  Aristotle's  Treatise  on 
Poetry  translated,  with  Notes  on  the  Translation  and  on 
the  Original ;  and  two  Dissertations  on  Poetical  and  Mu- 
sical Imitation,'  London,  1789,  4to.  A  second  edition, 
with  some  improvements  and  additions  by  the  author, 
was  edited  by  his  nephew,  Daniel  Twining,  London, 
1812,  2  vols.  8vo.  His  notes  and  dissertations  are  worthy 
of  the  attention  of  every  one  who  studies  the  theory  of 
poetry  and  music.  (Compare  Gentleman's  Magazine, 
vol.  Ixxiv.) 

TWINING,  WILLIAM,  was  bom  in  Nova  Scotia,  and 
passed  the  early  part  of  his  life  there,  serving  an  appren- 
ticeship to  Dr.  John  Halliburton,  a  medical  practitioner  at 
Halifax.  His  medical  education  was  completed  in  Lon 
don,  and,  after  becoming  a  member  of  the  College  of  Sur- 
geons, he  entered  the  medical  department  of  the  army  in 
1812.  After  being  employed  for  some  time  in  the  military 
hospital  at  Hilsea,  he  served  for  a  short  time  in  the  Penin- 
sula, and  in  1815,  after  another  service  at  Hilsea,  joined 
the  army  in  the  Netherlands,  and  returned  with  his  regi- 
ment in  1818.  He  remained  in  England,  doing  duty  at 
different  stations,  till  1821,  when  he  went  to  Ceylon,  and 
after  residing  there  for  a  short  time,  accompanied  the  go- 
vernor, Sir  Edward  Paget,  to  India.  In  1823  he  was  placed, 
at  his  own  request,  on  half-pay,  and  in  1830  he  resigned 
his  commission,  and  entered  into  private  practice  at  Cal- 
cutta, where  he  was  appointed  one  of  the  surgeons  to  the 
civil  hospital,  and  died  in  high  reputation  and  esteem  in 
1835. 

Mr.  Twining  wrote  numerous  papei-s  in  tlie;  Transac  • 
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tions  of  the  Medical  Society  of  Calcutta,'  of  which  he  was 
secretaxy,  and  one  of  the  most  active  members,  and  other 
short  essays ;  but  his  chief  work  was  his  *  CUnical  Illustra- 
tions of  the  more  important  Diseases  of  Benga],  with  the 
result  of  an  Enquiry  into  their  Pathology  and  Treatment,' 
Calcutta  and  London,  1832  and  1835,  2  vols.  8vo.  He 
was  recommended  to  undertake  this  work  by  the  heads  of 
the  medical  department  at  Bengal ;  and  it  nas  been,  ever 
since  its  publication,  a  book  of  the  highest  authority  on  all 
the  questions  of  which  it  treats,  and  one  of  the  few  com- 
posing the  libraries  of  the  medical  officers  in  the  Indian 
army. 

{British  and  Foreign  Medical  Quarterly  Review,  April, 
1836.) 

TWISS,  RICHARD,  an  English  tourist,  who  died  in  Lon- 
don at  an  advanced  age,  on  the  5th  of  March,  1821.  Born  to 
an  independent  fortune,  he  indulged  his  taste  for  travel  ling 
in  an  extensive  tour, which  embraced  Holland,  Belgium  (then 
the  Austrian  Netherlands),  France,  Switzerland,  Italy,  Ger- 
many, and  Bohemia,  and  was  completed  in  1770.  Before 
setting  out  on  his  foreign  travels  he  had  visited  Scotland.  In 
17T2  he  undertook  a  voyage  to  Spain  and  Portugal,  and  in 
1775  he  went  to  Ireland.  He  re-visited  France  at  the  time 
of  the  Revolution.  The  subsequent  years  of  his  life  were 
devoted  to  literature  and  tho  fine  arts,  of  which,  especially 
of  music,  he  was  an  admirer.  He  materially  injured  his 
estate  by  entering  into  a  speculation  for  making  paper 
from  straw.  His  published  works  are : — *  Travels  through 
Portugal  and  Spam  in  1772  and  1773-4,'  London,  1775 ; 
•A Tour  in  Ireland  in  1775-8,'  London,  1776;  *The  Game 
of  Chess ;  being  a  compilation  of  Anecdotes  q.nd  Quota- 
tions relative  to  the  Game  of  Chess,'  8yo.,  London,  1787 ; 
*  A  Trip  to  Paris  in  July  and  August,  1792,'  8vo.,  London, 
1793 ;  *  Miscellanies,'  8vo.,  London,  1805.  The  Travels 
through  Spain  and  Portugal  have  been  translated  into 
French  ana  German.  The  tone  of  the  Tour  in  Ireland 
provoked  great  wrath  in  that  country,  and  elicited  *  An 
neroic  Epistle  from  Donna  Teresa  Panna  y  Ruiz,  of  Murcia, 
to  R.  Twiss,  with  Notes  by  Himself,'  published  at  Dublin 
m  1776. 
TYCHO  BRAHE'.  [Brahe,  Tychc] 
TYCHONIC  SYSTEM.  [Brahe,  Tycho  ;  System.] 
TYCHSEN,  OLAUS  GERHARD,  a  celebrated  Oriental- 
ist, was  born  at  Tondem  in  Schleswig,  on  the  14th  of  De- 
cember, 1734.  His  father  was  a  tailor,  in  very  poor  cir- 
cumstances, but  with  the  assistance  of  some  benevolent 
friends  he  was  enabled  to  allow  his  son,  who  evinced  con- 
siderable talent,  to  devote  himself  to  learned  studies.  Up 
to  liis  seventeenth  year  Olaus  attended  the  grammar-school 
of  his  native  town,  and  thence  went  to  the  gymnasium  at 
Altona,  where  the  celebrated  Matemus  de  Cila  had  great 
influence  upon  him,  especially  in  directing  his  attention  to 
Oriental  studies.  In  a  short  time  Tychsen  made  himself 
master  of  the  Hebrew  language,  and  with  thepeculiar  dialect 
spoken  by  the  German  Jews  of  all  parts  of  Gfermany.  Thus 
prepared  he  went  in  1756  to  the  university  of  Gbttingen. 
J.  H.  Callenberg,  professor  at  Halle,  was  still  actively  en- 
gaged in  his  labours  for  the  conversion  of  Jews  and  Mo- 
hammedans to  Christianity ;  and  when  Tychsen  had 
finished  his  studies,  he  thought  him  a  fit  person  to  engage 
in  these  undertakings.  Tychsen  was  accordingly  sent  By 
Callenberg,  in  1759,  on  a  journey  through  Germany  and 
Denmark.  In  1760  Callenberg  died,  and  Tychsen  returned 
without  having  converted  a  single  Jew.  In  this  year  the 
university  of  Rostock  was  transferred  to  Biitzow,  and 
Tychsen  was  invited  as  professor  extraordinary  of  Oriental 
literature  ;  and  three  years  later  he  obtained  the  ordinary 
professorship  in  the  same  department.  Here  he  began  his 
varied  literary  activity,  which  soon  spread  his  name  over 
all  Europe.  A  part  of  the  professors  had  remained  at 
Rostock  on  the  transfer  of  the  university  to  Biitzow ;  and 
as  this  would  ultimately  have  led  to  the  establishment  of 
two  universities,  a  re-union  of  the  two  parts  was  brought 
about  at  Rostock  in  1789,  and  Tychsen  was  appointed  chief 
librarian  and  keeper  of  the  museum  of  Rostock,  which 
offices  he  held  until  his  death.  In  1810,  after  having  been 
employed  in  the  university  for  fifty  years,  he  celebrated 
his  jubilee,  and  received  various  honours  and  distinctionson 
that  occasion.  He  died  at  Rostock  on  the  30th  of  Decem- 
ber, 1815. 

Tychsen  was  a  man  of  extraordinary  knowledge  in  his 
departments,  and,  with  all  his  singularities  and  conceits,  he 
promoted  the  study  of  Biblical  and  Eastern  literature  more 


than  any  man  of  his  time.  He  undertook  the  iabonoiu 
task  of  collecting  the  various  readings  of  the  Old  Testa- 
ment, of  comparing  the  earliest  translations  with  the  ori- 
ginal, and  of  making  accurate  descriptions  of  the  most 
remarkable  editions  of  the  Bible.  His  controversies  with 
Benjamin  Kennicot  were  among  the  first  writings  of  the 
kind  which  established  sound  principles  of  biblical  criti- 
cism, although  his  Pietistical  tendency  prevented  the  un- 
biassed development  of  his  inquiries  in  theological  matters. 
He  wrote  several  dissertations  on  the  Arabic  and  Phoeni- 
cian languages,  and  on  the  inscriptions  of  PersepolLs.  He 
also  made  investigations  into  the  history  of  the  various 
Christian  sects  in  Asia:  and  was  the  first  who  directed 
attention  to  the  cunous  catechism  of  the  Druses  in  Syria. 
All  these  things  combined  to  procure  him  a  European 
reputation,  and  engaged  him  in  an  extensive  correspond- 
ence, but  they  also  produced  an  immoderate  degree  of 
vanity,  and  the  presumption  of  knowing  everything,  which 
led  liim  into  many  gross  absurdities,  and  for  which  he  was 
now  and  then  severely  chastised,  as  in  his  controversies 
with  Francis  Perez  Bayer,  archdeacon  of  Valencia.  The 
most  important  among  Tychsen's  works  is  a  journal  called 
*  Biitzowsche  Nebenstunden'  (leisure  hours  of  Butzow;^ 
which  contains  many  of  his  essajrs.  It  appeared  at  Butzow 
from  1766  till  1769,  and  consists  of  six  volumes.  His 
library,  which  was  very  rich  in  MSS.  and  works  on  Oriental 
and  Spanish  literature,  together  with  his  collection  of 
curiosities  of  all  kinds,  was  purchased  by  the  university  of 
Rostock.  It  was  owing  to  the  fame  of  Tjrchsen  that  the 
Shah  of  Oude,  Ghazi  uddin  Hyder  Redact  ud  Dowlah,  sent 
to  the  university  of  Rostock  a  copy  of  his  splendid  diction- 
ary and  grammar  of  the  Persian  language,  in  seven  volumes 
folio.  For  a  detailed  acount  of  the  life  and  writings  of 
Tychsen,  see  Hartmann,  Oluf  Gerhard  Tychsen j  oder  Wan- 
derungen  durch  die  mannich/altigsten  Gebiete  der  btblisch- 
Asiatischen  Literatur.  Bremen,  1818-20,  2  vols.  8vo. 

TYCHSEN,  THOMAS  CHRISTIAN,  a  celebrated  Ori- 
ental and  classical  scholar,  was  bom  on  the  Sth  of  May, 
1758,  at  Horsbyll  in  Schleswig,  where  his  father,  who  gave 
him  a  sound  and  careful  education,  was  a  clergyman.  His 
firet  studies  in  theology  and  philology  were  at  Kiel :  be 
continued  them  from  the  year  1779  at  Gottingen  under 
Heyne.  After  the  completion  of  his  academical  course  he 
was  sent,  toeether  with  Moldenhauer,  on  a  scientific 
journey,  in  which  he  travelled  through^Genaany,  Italy, 
France,  and  Spain.  On  his  return  in  1784  he  was  appoint- 
ed professor  extraordinary  of  theology  at  Gottingen,  and. 
four  years  later,  ordinary  professor  m  the  philosophical 
faculty.  He  continued  here  with  unwearied  activity  until 
his  death  on  the  23rd  of  October,  1834.  During  the  lonj: 
period  of  his  professorship  various  honours  and  distiactions 
were  conferred  upon  him,  and  he  was  made  a  foreign  mem- 
ber of  the  Asiatic  societies  of  London  and  Paris,  and  of  the 
Danish  and  Gottingen  Academies  of  Sciences.  Of  the 
latter  he  was  elected  president  in  1797-  Tychsen  wrote  & 
great  number  of  valuable  papers  on  antiquarian  and  numi<9- 
matic  subjects,  in  various  scientific  periodicals.  Among 
his  greater  works  we  may  mention  his  manual  of  the  histor) 
of  the  Jews  (*  Grundriss  einer  Geschichte  der  Hebraer '),  Got- 
tingen, 1789,  8vo. ;  his  edition  of  Q.  Smymaeus  [Quinttts 
Calaber],  and  his  Arabic  Grammar  (*  Grammatik  der  Ara- 
bischen  Schriftsprache '),  Gottingen,  1823,  8vo. 

TYE,  CHRISTOPHER,  doctor  in  music— 4  man  who 
apnears  prominently  in  musical  biography,  both  on  account 
of  his  professional  ability,  and  as  possessor  of  some  literary 
talent, — ^was,  according  to  Fuller  {Worthies  of  England'^ 
bom  in  Westminster,  and  educated  in  the  King's  OhapeL 
He  was  especially  favored  by  Henry  VIII.,  and  held  the 
distinguishing  appointment  of  musical  instructor  to  Prince 
Edwam,  and,  most  probably,  the  other  children  of  &at 
monarch.  He  was  admitted  to  the  degree  of  Doctor  in 
Music,  at  Cambridge,  in  1545,  and,  ad  eundem^  at  Oxford. 
three  years  after.  In  the  reign  of  Queen  Elizabeth  he 
held  the  office  of  organist  to  the  Chapel-Royal,  for  which, 
Puller  tells  us,  he  produced  several  «  excellent  Servtcet 
and  Anthems f  of  four  and  Jive  parts,  which  were  useil 
many  years  after  his  death  :'  and,  we  will  add,  some  few 
of  his  compositions  are  stiH  listened  to  with  unfeigned 
pleasure,  by  all  true  lovers  of  the  art  who  have  acquired 
any  knowledge  of  its  principles  and  are  acquainted  with 
its  best  specimens. 

In  a  play  by  Rowley,  printed  m  1613,  is  a  dialogue 
between  JPnnce  Edward,  afterwards  Edwani  VI.,  and  Dr. 
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Tyc,  in  which  the  illustrious  pupil  thus  announces  his  royal 
father's  opinion  of  the  doctor's  merit : — 


'  I  oft  hate  heard  my  fkiher  meriljr  neake 


■aith, 


In  your  high  pratoe ;  and  thus  hii  highiK 

**  Ineland  one  God,  one  tnith,  one  dnotor  hath 

For  niucieke**  art,  and  that  i«  Doctor  Tyc.** ' 

In  later  days,  •  On6  God,  one  Farinelli ! '  was  said  of  an 
Italian  eunuch,  the  fanatical  lady  who  screamed  it  out 
from  a  box  at  the  opera  not,  most  likely,  knowing  that  a 
similar  absurdity,  not  to  call  it  profaneness,  had  been 
uttered  three  centuries  before. 

Dr.  Tye  possessed  a  considerable  knowledge  of  Italian 
as  well  as  English  literature.  Ite  translated  in  verse  the 
affecting  story  of  Theodore  and  Honoria  from  Boccaccio, 
and  publishea  it  in  12mo.,  black-letter,  under  the  title  of 
*  A  Ivotable  Historye  of  Nastigio  and  Trauersari,  trans- 
lated out  of  Italian  mto  English  verse,  byC.  T. — ^Imprinted 
at  London,  in  Poule's  Churchyarde,  by  Thomas  Purefoote, 
dwelling  at  the  sign  of  the  Lucrece,  anno  1569.'  He  also 
commenced  a  translation  of  the  Acts  of  the  Apostles  in 
verse,  of  which  he  only  completed  the  first  fourteen  chap- 
ters, and  these  were  printea  in  1553,  by  William  Seres. 
The  work  waa  begun  because,  says  Warton  (Hist,  of 
Poetry),  Tye  '  had  been  taught  to  believe  that  rhyme  and 
edification  were  closely  connected,  and  that  every  part  of 
scripture  would  be  more  instructive,  and  better  received,  if 
reduced  into  verse.'  Combining  the  musician  and  poet, 
he  set  '  notes  to  eche  chapter  to  synge,  and  also  to  play 
upon  the  lute,'  and  dedicated  his  labours  *'To  the  vertuous 
and  godlye  learned  prince,  Edward  the  Sixth,'  his  crowned 
pupil,  who  certainly  took  a  pride  in,  and  was  fond  of  dis- 
playing, the  musical  skill  he  had  acquired  under  So  scien- 
tific and  zealous  a  master.  Sir  John  Hawkins  has  given  a 
specimen  both  of  the  poetry  and  music  of  this  work  in 
vol.  iii.  of  his  History. 

Dr.  Tye  was  a  constant  attendant  at  court,  where  his 
accomplishments  rendered  him  a  welcome  visitor.  In  his 
later  days,  Anthony  Wood  says  that  he  became  rather 
peevish,  in  proof  whereof  he  states  that  *  Sometimes  playing 
on  the  organ  in  the  chapel  of  Queen  Elizabeth  [that  J  which 
contained  much  music,  but  little  to  delight  the  ear,  she 
would  send  the  verger  to  tell  him  that  he  played  out  of 
tune ;  whereupon  he  sent  word  that  her  ears  were  out  of 
tune.'  This  curious  anecdote  appears,  as  a  note,  in  the 
handwriting:  of  Wood,  in  the  Ashmolean  MSS.,  fol.  189. 

TYLO'PHORA,  a  genus  of  plants  of  the  natural  family 
of  Asclepiadeae,  so  named  by  Mr.  Brown,  from  {tylos^  rvXoe, 
a  callosity,  and  (pop,  the  root  *  to  bear '),  in  reference  to  the 
ventricose  pollen  masses.  The  genus  is  distinguished  by 
having  a  rotate  5-parted  corol.  Stamineous  corona  5-leaved ; 
leaflets  depressed,  fleshy,  toothless  inside.  Pollen  masses 
erect,  fixed  by  the  base,  transverse  and  ascending.  Follicles 
smooth,  tapering  towards  the  apex,  compressed.  The 
seeds  are  comose.  The  species  form  twining  herbs  or 
under-shrubs.  The  leaves  are  membranous,  fiat.  The 
umbels  of  small  fiowers  interpetiolar  or  disposed  alternately 
along  a  common  pedicle.  They  are  found  in  India,  the 
Malayan  Peninsula,  Java,  and  New  South  Wales,  and  are 
not  of  any  known  use,  "With  the  exception  of  T.  asthmatica, 
which  is  very  common  in  the  peninsula  of  India,  and  called 
in  Telinga  kaka-palla.  Dr.  Roxburgh  describes  it  as  being 
frequently  employed  there  as  a  substitute  for  ipecacuanha. 
He  says  that  he  had  often  prescribed  it  himself  and  always 
found  it  answer  as  well  as  ipecacuanha,  and  he  had  had  a 
similar  report  from  others.  Dr.  Anderson,  physician-general 
at  Madras^  had  many  years  before  employed  it  with  great 
success,  in  a  dysentery  which  happened  to  be  epidemic  in 
the  camp.  The  store  of  ipecacuanha  had,  it  seems,  been 
wholly  expended,  and  Dr.  A.,  finding  the  practice  of  the 
native  doctors  more  successful  than  his  own,  followed  their 
example  with  good  success.  He  collected  and  sent  to 
Madras  a  quantity  of  the  plant  which  they  pointed  out  to 
him,  as  it  seemed  an  article  of  the  Hindu  Materia  Medica 
highly  deserving  attention. 

TYLOS.     [IsopoDA,  vol.  xiii.,  p.  55.] 

TY'MPANUM.     [Ear.] 

TYNDALE,  or  TINDALE,  WILLIAM,  whose  name  is 
one  of  the  greatest  in  the  history  of  the  Eni^lish  reforma- 
tion, was,  according  to  the  commonly  received  account, 
bom  about  1477,  at  Hunt's  Court,  in  the  parish  of  Nibley, 
in  Gloucestershire,  the  residence  of  his  father,  John  Tyn- 
dale,  son  of  Hugh,  Baron  de  Tyndale,  of  Langley  Castle, 
Northumberland,  who,  having  escaped  some  years*  before 


from  a  battle  in  which  his  party  (that  of  the  Yorkists)  waa 
defeated,  had  settled  in  the  county  of  Gloucester,  assumed 
the  name  of  Hytchins,  Hitchins,  or  Hutchins,  and  married 
Alicia,  daughter  and  sole  heiress  of  Hunt,  of  Hunt's  Court. 
William  is  said  to  have  been  the  second  of  three  sons. 
Of  all  this  however,  old  Foxe,  the  Martyrologist,  Tyndale's 
earliest  biographer,  says  nothing ;  and  me  story  appears  to 
rest  for  the  most  part  upon  tradition,  and  to  have  been  put 
together  in  its  present  snape  in  very  recent  times.  Neitner 
the  place  nor  time  of  the  battle  from  which  Tyndale's 
gra.ndfather  made  his  escape  is  specified ;  nor  do  the  re- 
tailers of  the  story  seem  to  think  it  necessary  to  account 
for  the  circumstance  of  a  Yorkist  nobleman  being  obliged 
to  keep  himself  concealed  (as  this  account  supposes),  or  at 
least  to  remain  divested  of  his  titles  and  ms  property, 
throughout  the  reign  of  Edward  IV.  Moreover,  the  barony 
of  Tyndale  of  Langley  appears  to  have  been  extinct  for 
nearly  three  hundred  years  before  the  birth  of  the  reformer : 
the  last  baron  of  whom  anything  is  known  died  without 
male  issue  in  the  reign  of  Richard  I.  John  Foxe  says, 
that  Tyndale  *  was  born  about  the  borders  of  Wales,  and 
brought  up  from  a  child  in  the  University  of  Oxford,  where 
he  by  long  continuance  grew  up  and  increased,  as  well  in 
the  knowledge  of  tongues  and  other  liberal  arts  as  specially 
in  the  knowledge  of  the  Scriptures,  whereunto  his  mind 
was  singularly  addicted ;  insomuch  that  he,  lying  then  in 
Magdalen  Hall,  read  privily  to  certain  students  and  fellows 
of  Magdalen  College  some  parcel  of  divinity.'  An  an- 
tient  picture  of  Tyndale,  which  has  been  several  times 
engraved,  is  preserved  in  the  library  of  Magdalen  Hall. 
Tyndale  however  at  last  removed  from  Oxford  to  Cam- 
bridge ;  *  where,'  proceeds  Foxe,  *  after  he  had  likewise 
made  his  abode  a  certain  space,  being  now  further  ripened 
in  the  knowledge  of  God's  word,  leaving  that  university 
also,  he  resorted  to  one  Maister  Welch,  a  knight  of  Glou- 
cestershire, and  was  there  schoolmaister  to  his  children, 
and  in  good  favour  with  his  maister.'  At  the  house  of  this 
Sir  John  Welch,  of  Little  Sodbury,  as  he  is  called  by  other 
authorities,  Tyndale  held  many  disputes  on  religious 
subjects  with  the  clerical  dignitaries  of  the  neighbourhood, 
who  frequented  Sir  John's  well-laden  table  ;  and  this  after 
a  time  brought  him  into  so  much  danger,  that  he  deemed 
it  prudent  to  leave  the  country  and  come  up  to  London. 
After  preaching  for  some  time,  as  he  had  also  been 
accustomed  to  do  in  the  country,  in  the  church  of  St. 
Dunstan's  in  the  West,  he  attempted  to  get  into  the  service 
of  Tonstall,  then  bishop  of  London,  of  whose  learning  he 
had  conceived  a  great  admiration,  and  to  whom  he  made 
his  court,  by  presenting  him,  through  Sir  Henry  Guildford, 
master  of  tne  horse  and  comptroller  of  the  king's  house- 
hold, with  a  translation  of  one  of  the  orations  of  Isocrates ; 
but  Tonstall  replied  that  his  house  was  full,  that  he  had 
more  people  than  he  could  well  provide  for,  and  advised 
him  to  seek  about  in  London,  where  he  could  not  long 
lack  employment.  After  this  he  was  taken  into  the  house 
of  Humfrey  Mummuth,  or  Monmouth,  an  eminent  mer- 
chant and  one  of  the  aldermen  of  the  city,  who  kept  him 
for  half  a  year,  and  then  settled  upon  him  an  annuity  of 
ten  pounc(s  to  enable  him  to  live  abroad.  Monmouth,  who 
was  extensively  connected  with  the  friends  of  the  new 
opinions,  and  who  a  few  years  after  this  got  into  trouble 
on  that  account,  said  in  his  own  examination  before  Bishop 
Stokesley,  as  reported  in  another  part  of  Foxe's  work,  *The 
said  Tyndale  lived  like  a  good  pnest,  studying  both  night 
and  day.  He  would  eat  but  sodden  meat,  by  his  good 
will,  nor  drink  but  small  single  beer.  He  was  never  seen 
in  that  house  to  wear  linen  about  him,  all  the  space  of  his 
being  there.'  Tyndale  now  left  England,  and  proceeded 
in  the  first  instance  to  Saxony,  where  he  is  stated  to  have 
conferred  with  Luther ;  after  which  he  repaired  to  the  Low 
Countries  and  settled  at  Antwerp,  where  his  services  as  a 
preacher  were  very  acceptable  to  many  of  the  members  of 
the  English  mercantile  factory  there  established.  It  was 
probably  while  resident  here  that,  if  he  did  not  begin,  he 
at  least  executed  the  .greater  part  of  his  English  transla- 
tion of  the  New  Testament.  t)f  this  remarkable  work  the 
first  edition  appears  to  have  been  an  8vo.  volume  con- 
taining only  the  text,  which  was  printed  at  Wittenberg, 
and  publisned  either  in  1525  or  1526 ;  the  second  a  4to., 
containing  glosses  as  well  as  the  text,  the  printing  of 
which  was  begun  at  Cologne  and  finished  at  Wittenberg 
or  at  Worms,  and  which  was  certainly  published  in  1526. 
But  this  account  is  in  part  conjectural,  and  the  subject  in 
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one  upon  which  biblio^phers  are  not  agreed.  [Biblk.] 
These  original  impressions  appear  to  have  been  rapidl^ 
sold  ;  and  both  in  England,  and  among  the  English  resi- 
dent on  the  Continent,  the  demand  was  so  great,  that  the 
Dutch  booksellers  found  it  for  their  interest  to  produce  a 
succession  of  reprints  in  the  course  of  the  next  few  years. 
It  was  not  till  1534  that  Tyndale  himself  brought  out  a 
new  edition,  in  which  the  translation  was  altered  and  im- 
proved in  a  great  many  passages.  In  the  interim  he  had 
also  printed  at  Hamburg,  in  1530,  a  translation  of  the  Five 
Books  of  Moses  from  the  Hebrew,  in  which  he  is  under- 
stood to  have  been  assisted  by  Miles  Coverdale,  who  after- 
wards produced  the  first  English  translation  that  was 
printed  of  the  entire  Scriptures ;  and,  in  1531,  he  published 
at  the  same  place  a  version  of  the  Book  of  Jonas.  During 
his  residence  abroad  Tyndale  likewise  sent  to  the  press 
several  tracts  in  vindication  of  his  theological  opinions, 
which  were  all  written  in  his  own  native  language,  and 
were  probably  mostly  sold  in  England.  He  was  master  of 
an  admirable  English  style — easy,  correct,  and  lucid,  and 
at  the  same  time  full  of  idiomatic  vigour  and  expressive- 
ness :  his  translation  of  the  New  Testament,  in  particular, 
deserves  to  be  ranked  as  one  of  the  classic  works  of  .our 
literature,  one  of  the  finest  samples  we  possess  of  the  lan- 
guage in  what  may  be  described  as  the  first  stage  of  its 
maturity,  when  it  had  attained  in  all  essential  respects  the 
form  and  character  which  it  has  ever  since  preserved,  al- 
though it  had  not  effloresced  into  the  luxuriance  and  full 
manifestation  of  its  resources  which  it  exhibits  both  in  the 
poetry  and  the  prose  of  what  has  been  called  the  Eliza- 
oethan  age.  Tyndale  finished  his  career  at  Antwerp  in 
1536.  His  translations  of  the  Scriptures  and  his  other  pub- 
lications had  been  repeatedly  denounced  by  public  authority 
in  England ;  and  at  last,  in  1534,  his  person  was  seized,  by 
the  contrivance,  it  is  supposed,  of  the  English  government, 
and  he  was  conveyed  to  the  Castle  of  Vilvoord,  or  Ville- 
fort,  near  Brussels,  where  he  was  kept  in  confinement  for  a 
year  and  a  half,  and,  being  then  brought  to  trial,  was  con- 
demned as  guilty  of  heresy  in  conformity  with  the  imperial 
decree  promulgated  at  fiie  diet  of  Augsburg,  in  1530. 
Upon  this  sentence  he  was,  says  Foxe,  *  brought  forth  to 
the  place  of  execution,  was  there  tied  to  the  stake,  and 
then  strangled  first  by  the  hangman,  and  afterward  with 
fire  consumed.'  The  accounts  of  the  affair  that  have  come 
down  to  us  however  are  very  imperfect  and  obscure ;  'even 
the  exact  dates  are  wanting. 

A  new  edition  of  Tyndale's  translation  of  the  New  Tes- 
tament was  published  at  London,  in  small  4to.,  in  1836 ; 
it  is  very  beautifully  executed,  and  professes  to  be  printed 
verbatim  from  a  copy,  supposed  to  be  the  only  perfect 
copy  extant,  in  the  fibrajy  of  the  Baptist  College  at  Bris- 
tol, of  the  first  impression  of  152S  or  1526.  Only  some 
specimens  are  given  of  the  alterations  in  the  revised  edi- 
tion of  1534.  But  a  reprint  of  this  latter  edition  has  since 
been  produced  by  the  same  publisher  (Mr.  Bagster)  in  his 
•  English  Hexapla,'  Lond.,  4to.,  1841.  All  Tyndale's 
original  writings  were  published,  along  with  those  of 
Frith  and  Barnes,  at  London,  in  1573,  in  a  folio  volume, 
in  which  they  occupy  478  pp.,  besides  an  index;  and 
there  is  a  modern  edition  of  them,  along  with  those  of 
Frith,  under  the  title  of '  The  Works  of  the  English  Refor- 
mers William  Tyndale  and  John  Frith,'  edited  by  Thomas 
Russell,  A.M.,  3  vols.  8vo.,  London,  1831.  In  this  edition 
Tyndale's  works  fill  the  two  first  volumes  and  70  pages  of 
tlie  third.  The  most  detailed  life  of  Tyndal  is  a  Memoir 
(of  89  pp.),  by  Mr.  George  Offor,  prefixed  to  the  late 
reprint  of  his  New  Testament ;  but  it  is  a  very  uncritical 
performance. 

TYNEMOUTH,  a  parliamentary  borough,  created  by 
the  Reform  Act,  and  comprehending  the  townships  of 
Tynemouth,  North  Shields,  Chirton,  Preston,  and  Culler- 
coats,  in  the  extensive  parish  of  Tynemouth,  in  Castle 
Ward,  in  the  county  of  Northumberland.  The  castle,  which 
occupies  a  peninsula  at  the  northern  side  of  the  mouth  of 
the  Ty^®»  *"^  *^c  village  of  Tynemouth,  are  about  9  miles 
east  of  Newcastle-upon-T)me :  the  town  of  North  Shields 
is  a  mile  or  two  nearer  Newcastle. 

It  has  been  supposed  that  the  Romans  had  a  post  on  the 
site  of  Tynemouth  castle,  and  Camden  thought  it  was  the 
Tunnocelum  of  the  *  Notitia,'  which  others  place  at  Bowness 
m  Cumberland.  On  the  same  site  a  religious  house  was 
erected  by  Oswald,  or  his  nephew  Ecgfrid,  kings  of  North- 
umbria,  which  was  repeatedly  plunaered  by  the  Danes, 


and  remained  desolate  until  the  time  of  Edwaid  the  Con 
fessor,  whenTostig,  earl  of  Northumberland,  son  of  Godwin 
restored  it.  It  was  subsequently  made  subject  to  the  mon- 
astery of  3^arrow,  afterwards  to  the  monastery  of  I>iiiham, 
and  at  a  later  period  still  to  St.  Albans  Abbey,  from 
whence  a  number  of  Benedictine  monks  were  tranaferretl 
to  it.  In  the  time  of  William  the  Conoueror,  {he  peninsuli 
on  which  it  stood  was  inclosed  on  the  Jand  side  by  a  wall 
and  a  ditch ;  the  place  was  afterwards  more  completelj 
fortified,  the  walls  being  carried  round  the  site,  towards 
the  sea,  where  there  are  cliffe  which  rise  to  the  height  of 
nearly  60  feet,  as  well  as  towards  the  land,  and  was  known  as 
Tynemouth  Castle.  Atthe  Reformation,  when  the  mon&E^teir 
was  suppressed,  its  yearly  revenue  amounted  to  51 1/.  4s  A\d. 
^ross,  or  397/.  10«.  5ia.  clear.  The  castle  was  earriaoned 
in  the  time  of  Elizabeth,  and  in  the  great  civil  war  wa* 
taken  (a.d.  1644),  by  the  Scotch  from  the  Royaiists 
who  had  occupied  it.  Having  been  restored  by  the  par- 
liament, it  was  garrisoned  by  tnem,  but  the  garrison  ha\'ij]|^ 
revolted,  the  place  was  stormed  by  a  parliamentaiT  forre 
from  Newcastle,  under  Sir  Arthur  Hazelrig.  Conaiaenble 
remains  still  exist  both  of  the  priory  and  the  castle.  The 
gateway  tower  of  the  castle  on  the  west  or  land  side  is  in 
tolerably  good  condition,  and  the  circuit  of  the  walls  ap- 
pears to  be  entire.  There  are  considerable  remains  of  the 
priory  church,  built  of  reddish  stone,  of  various  dates  and 
styles,  especially  Norman  and  early  English.  This  was 
used  as  the  parish  church  until  the  time  of  Charles  IL, 
when  a  new  church  was  built  at  North  Shields,  distant  a 
mile  to  the  west.  There  are  a  lighthouse  and  some  other 
modern  buildings  in  the  castle  ;  and  near  it  are  a  fort  to 
command  the  entrance  of  the  river,  and  a  group  of  build- 
ings, built  for  barracks,  now  forming  a  square  of  dwell  in  sr- 
houses.  The  village  of  Tynemouth  is  adjacent  to  the 
castle,  and  consists  chiefly  of  one  long  street.  There  are 
some  elegant  baths,  and  the  place  is  resorted  to  by  a 
number  of  persons  in  the  bathing  season. 
•  North  Shields  rose  about  the  time  of  Edward  I.,  under 
the  protection  of  the  Prior  of  Tynemouth,  who  erected 
houses  here,  formed  a  harbour,  and  established  a  market ; 
but  the  burgesses  of  Newcastle,  regarding  the  formation  of 
the  town  as  a  violation  of  their  charter,  obtuned  a  decree 
which  compelled  the  prior  to  suppress  the  market,  and 
destroy  the  building  he  had  erected.  The  place  conse- 
quently continued  m  obscurity  until  Cromwell,  in  the  time 
of  the  Commonweath,  caused  an  act  to  be  p^kssed  for  forming 

Suays  and  establishing  a.market.  It  was  not  however  tiil 
le  close  of  the  seventeenth  century  that  tiie  restrictions 
upon  the  trade  of  thejplace  were  removed  ;  and  lh>m  that 
time  the  town  dates  its  prosperity.  It  extends  about  a 
mile  along  the  north  bank  of  the  Tjme,  opposite  South 
Shields,  and  occupies  nearly  the  whole  township  of  North 
Shields,  and  portions  of  Churton  and  Tynemouth.  The  old 
part  consists  of  narrow  streets  and  alleys ;  the  newer  part 
has  spacious  streets  and  sc[uares,  in  which  are  a  number  of 

food  houses.  The  town  is  lighted  with  gas ;  Chirton  and 
•reston  villages  lie  back  from  the  river,  but  Chirton  will 
probably  be  united  in  the  course  of  time  by  the  extension 
of  buildings  to  North  Shields.  The  parish  church  of  Tyne- 
mouth is  at  the  eastern  end  of  North  Shields,  and  there  are 
a  chapel-of-ease  and  a  new  church,  the  latter  completed 
in  1836 ;  there  are  also  several  meeting-houses  for  Presby- 
terians, Independents,  Baptists,  QuiUcers,  and  different 
classes  of  Methodists ;  a  handsome  building  for  the  sub- 
scription library,  a  Scientific  and  Mechanics'  Institute,  and 
a  theatre. 

The  population  of  the  townships  included  in  the  borough 
was  in  1831  as  follows  : — 

Houses.  FopulaHon. 

'ftBiilies.        IVffsoBs- 

2619  10,182 

1895  6,744 

1034  4,973 

160  765 

145  M2 


Township. 

lohab. 

Uninhab. 

Baildg. 

Tynemouth     . 
North  Shields. 

1724 

261 

18 

818 

12 

Chirton     .     * 

636 

8 

'i 

Preston      .     . 

145 

2 

Cullercoat . 

89 

1 

•  • 

3412 

284 

19 

Rest  of  Parish 

324 

24 

5853 
354 


23,206 
1,572 


3736        308        19        6207       ^,778 

North  Shields  is  a  place  of  great  trade.    There  are  nu- 
merous collieries  in  the  neighbourhood,  employing,  in  the 
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whole  pansh,  1000  men  ;  ships  of  300  tons  can  load  at  the 
quays.  There  is  a  great  export  of  coals,  chiefly  to  London 
and  the  eastern  coasts  of  England  and  Scotland.  Several 
vessels  are  engaged  in  the  Greenland  and  Davis's  Straits 
whale  fishery.  Ship-building,  and  the  manufacture  of 
sail-cloth,  cordage,  chain-cables  and  anchors,  are  actively 
carried  on :  there  are  salt-pans.  There  is  a  market  on 
Friday. 

TVnemouth  is  a  vicarage,  in  the  rural  deanery  of  New- 
castle, in  the  archdeaconry  of  Northumberland  and  diocese 
of  Durham,  of  the  clear  yearly  value  of  298/. 

There  were  in  the  borough  in  1833,  an  infant-school, 
65  other  day-schools  of  all  kinds,  of  which  three  were  also 
Sunday-schools,  and  ten  Sunday-schools.  The  infant-school 
had  32  boys  and  33  girls ;  the  other  day-schools  1159  boys 
and  1038  girls,  and  from  300  to  400  children  of  sex  not 
stated ;  and  the  Sunday-schools  (not  reckoning  the  three 
which  were  also  day-schools),  591  boys,  482  giris,  and 
80  children  of  sex  not  stated.  One  of  the  day-schools  has 
a  tolerably  good  endowment. 

(Hutchinson's  Northumberland;  Wallis's  Northumber- 
land ;  6rose*s  Antiquities  ;  Parliamentary  Papers,) 

TYPE-FOUNDING.  In  the  article  Printing  (vol.  xix.. 
pp.  16,  17)  a  general  view  is  given  of  the  various  steps  in 
the  invention  of  typography,  or  the  art  of  printing  from 
moveable  types,  and  a  bnef  notice  of  the  individuals  whose 
ingenuity  contributed,  more  or  less,  to  the  perfection  of 
the  process  of  type-founding,  or  the  formation  of  single 
alphabetic  characters  which  may  be  arranged  so  as  to 
form  words,  sentences,  and  whole  pages  capable  of  being 
printed  from  like  a  single  block,  and  may  subsequently  be 
separated  and  re-arranged  at  pleasure.  To  the  particulars 
there  given  it  may  be  well  to  add  the  account  of  the  in- 
vention given  by  the  German  chronicler  Trithemius,  which 
is  there  only  referred  to.  Translations  of  this  narrative  are 
published  in  several  works  on  the  history  of  printing,  with 
slight  verbal  variations;  but  the  version  here  quoted  is 
that  given  by  Singer.  Writing  of  the  year  1450,  Trithe- 
mius states,  that  about  that  time  the  '  wonderful  and  then 
unheard-of  art  of  printing  and  characterizing  books '  was 
invented  and  devised  by  Gutenberg,  who,  after  expending 
nearly  the  whole  of  his  property  in  the  invention,  and  ex- 
periencing many  difficulties,  was  about  to  abandon  it; 
when,  by  the  advice  and  assistance  of  John  Faust,  or  Fust, 
he  at  length  sucpeeded  in  bringing  it  to  perfection.  *  At 
first  they  formed  ii,e,  engraved)  the  characters  or  letters 
m  written  order  on  blocks  of  wood,  and  in  this  manner 
they  printed  the  vocabulary  called  a  Catholicon,  But 
with  these  forms  (or  blocks)  they  could  print  nothing  else, 
because  the  characters  could  not  be  transposed  in  these 
tablets,  but  were  engraved  thereon,  as  we  have  said.  To 
this  invention  succeeded  a  more  subtle  one,  for  they  found 
out  the  means  of  cutting  the  forms  of  all  the  letters  of  the 
alphabet,  which  they  called  matrices,  firom  which  again 
they  cast  characters  of  copper  or  tin  of  sufficient  hardness 
to  resist  the  necessary  pressure,  which  they  had  before 
engraved  by  hand.  And  truly,  as  I  learned  thirty  years 
since  from  Peter  Opilio  (SchoeiFer)  de  (Jemsheim,  citizen 
of  Mentz,  who  was  the  son-in-law  of  the  first  inventor  of 
this  art,  great  difficulties  were  experienced  after  the  first 
invention  of  this  art  of  printing ;  for  in  printing  the  Bible, 
before  they  had  completed  the  third  quaternion  (or  gather- 
ing of  four  sheets)  4000  florins  were  expended.  This  Peter 
Schoeifer,  whom  we  have  above  mentioned,  first  servant 
and  afterwards  son-in-law  to  the  first  inventor,  John  Faust, 
as  we  have  said,  an  ingenious  and  sa^ious  man,  dis- 
covered the  more  easy  method  of  casting  the  types,  and 
thus  the  ai-t  was  reduced  to  the  complete  state  in  which 
it  now  is.  These  three  kept  this  method  of  printinj^  secret 
for  some  time,  until  it  was  divulged  by  some  of  their  work- 
men, without  whose  aid  this  art  could  not  have  been  exer- 
cised :  it  was  first  developed  at  Strasbourg,  and  soon  be- 
came known  to  other  nations.'  Another  very  early  account, 
attributed  to  a  relation  of  Fust,  and  quoted  in  Bowyer's 

*  Origin  of  Printing,'  and  several  other  works,  states  that 

*  Peter  Schoeffer  of  Gemsheim,  perceiving  his  master  Fust's 
design,  and  being  himself  ardently  desirous  to  improve  the 
art,  found  out  (by  the  good  providence  of  God)  the  method 
of  cuttinj^  (incidendi)  the  characters  in  a  matrix,  that  the 
letters  might  each  be  singly  cast,  instead  of  being  cut.  He 
privately  cut  matrices  for  the  whole  alphabet ;  and  when 
he  showed  his  master  the  letters  cast  from  these  matrices, 
Fust  was  so  pleased  with  the  contrivance,  that  he  promised 


Peter  to  give  him  his  only  daughter  Christina  in  marriage  ; 
a  promise  which  he  soon  afterwards  performed.  But  there 
were  as  many  difficulties  at  first  with  these  letters,  as  there 
had  been  before  with  wooden  ones,  the  metal  being  too 
soft  to  support  the  force  of  the  impression  ;  but  this  defect 
was  soon  remedied  by  mixing  the  metal  with  a  substance 
which  sufficiently  hardened  it.' 

Without  attempting  farther  to  follow  the  early  history 
of  type-founding,  it  may  suffice  to  state  that  the  apparatus 
employed  appears,  at  a  very  early  period,  to  have  assumed 
its  present  form.  The  first  satisfactory  evidence  upon  this 
point  is  afforded  by  the  device  of  Badius  Ascensius,  an 
eminent  printer  of  Paris  and  Lyons,  at  the  beginning  of  the 
sixteenth  century ;  which  device  was  subsequently  adopted, 
with  various  modifications,  by  several  other  printers, 
among  whom  was  an  English  practitioner,  Anthony 
Scoloker,  of  Ipswich.  It  exhibits  the  various  operations 
then  usually  carried  on  at  a  printing-office,  embracing 
type-founding  as  well  as  composing  and  printing ;  and  it 
represents  the  matrix  and  other  apparatus  of  the  type- 
founder in  the  form  still  used.  Most  of  the  early  printers, 
in  England  as  well  as  the  Continent,  cut  and  cast  their  own 
tjrpes ;  and  one  of  the  earliest  notices  of  that  division  of 
labour  which  has  tended  so  greatly  to  the  improvement  of 
the  art,  is  found  in  a  decree  of  the  Star  Chamber,  dated 
July  11,  1637,  intended  to  suppress  or  render  more  diffi- 
cult the  publication  of  seditious  works  by  the  Puritans  and 
others  opposed  to  the  government,  who,  about  that  period, 
established  secret  printing-offices  for  the  purpose.  This 
decree  ordained  that  there  rfiould  be  only  four  founders  of 
letters  for  printing  in  the  kingdom ;  and  that  any  vacan- 
cies which  might  occur  in  that  number  should  be  filled  up 
by  the  archbishop  of  Canterbury  or  the  bishop  of  London, 
and  six  other  hi^h  commissioners ;  and  it  laid  the  most 
stringent  regulations  upon  the  master-founders  respecting 
the  employment  of  journeymen  and  the  taking  of  appren- 
tices. These  oppressive  restrictions  were  re-enacted  for 
two  years,  by  an  act  of  parliament  of  the  fourteenth  year 
of  Charles  II.,  and  renewed  for  limited  periods  in  his  six- 
teenth and  seventeenth  years.  They  were  again  revived 
for  seven  years  in  the  first  year  of  James  II.,  1685,  and 
finally  expired,  on  the  termination  of  the  Isust-mentioned 
term,  in  1693. 

Although  Caxton  and  Wynkyn  de  Worde  had,  in  the  in- 
fancy of  English  printing,  established  a  high  character  as 
tvpe-founders,  this  branch  of  the  art  long  remained  in  a 
aepressed  state  in  England,  the  best  types  being  supplied 
by  continental  founders;  a  circumstance  which  may, 
perhaps,  be  attributed  in  some  degree  to  the  restrictions 
imposed  upon  the  British  founders  after  their  art  was 
separated  from  that  of  printing.  At  the  commencement 
of  the  eighteenth  century  native  talent  was  at  so  low  an 
ebb,  that  all  the  types  used  by  London  printers  for  supe- 
rior works  were  imported  from  Holland.  William  Caslon, 
who  was  originally  employed  in  engraving  on  gun-barrels, 
and  in  cutting  ornaments  and  letters  for  the  use  of  book- 
binders, has  the  honour  of  removing  this  stigma  upon 
English  ingenuity,  and  of  establishing  a  well-deserved  and 
permanent  pre-eminence  for  British  types.  Havine  exe- 
cuted some  remarkably  neat  letters  for  letterinj^  booKs,  he 
was  encouraged  to  attempt  punch-cutting;  his  firat  en- 
gagement in  this  way  being  for  the  Society  for  promoting 
Christian  Knowledge,  for  whom  he  executed  an  Arabic 
fount  about  the  year  '^1720.  Caslon  was  encouraged  and 
assisted  by  Bowyer;  and  he  soon  attained  a  reputation 
which  not  only  put  an  end  to  the  importation  of  Dutch 
types,  but  occasioned  a  demand  for  his  own  on  the  Conti- 
nent. His  foundry  was  continued  by  his  descendants,  and 
is  still  in  operation.  Another  name  memorable  in  the 
history  of  English  type-founding  is  that  of  John  Basker- 
ville,  of  Birmingham,  who  died  in  1775.  His  stock  of 
beautiful  types  was  sold  to  a  literary  society  in  Paris,  and 
used  for  printing  a  splendid  edition  of  the  works  of  Voltaire ; 
his  widow  having  failed  to  obtain  either  a  purchaser  in 
England,  or  sufficient  encouragement  to  induce  her  to 
continue  his  business.  In  Glasgow,  where  the  art  of  type- 
founding  has  been  carried  to  a  high  state  of  perfection,  it 
was  commenced,  in  1718,  by  James  Duncan,  whose  letters 
were  but  rudely  cut ;  but  aoout  1740  it  received  great  im- 
provements from  Messrs.  Alexander  Wilson  and  John 
Bain,  whose  establishment,  which  is  still  carried  on  by  the 
descendants  of  Wilson,  became  the  most  celebrated  in 
Europe.     The  history  of  the  early  British  founders  is 
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minutcljr  given  in  a  very  rare  pamphlet,  published  in  1788, 
by  the  eccentric  Edward  Rowe  Mores,  entitled  •  A  Disser- 
tation upon  English  Typo^phical  Founders  and  Foun- 
deries ;'  and  Hansard,  in  his  *  Typographia,*  has  reprinted 
most  of  the  information  collected  oy  Rowe  Mores,  together 
with  notices  of  more  recent  type-founders.  In  France  the 
names  of  Breitkopf  and  Didot  nave  attained  high  celebrity 
for  improvements  in  type-founding.  The  pnnting  esta- 
blishment and  foundry  of  the  former,  who  died  in  1794, 
are  said  to  have  acquired  the  reputation  of  being  the  most 

Serfect  in  the  world,  not  excepting  those  of  the  Society 
c  Prdpaganda  at  Rome,  and  to  have  contained  punches 
for  four  hundred  alphabets. 

TTie  first  and  most  important  operation  of  a  t3rpe-foundry 
i8  the  formation  of  the  punches,  which  are  well-tempered 
pieces  of  steel,  each  of  which  bears  on  its  face  a  single 
fetter,  formed  with  the  greatest  possible  accuracy  by  filing, 
cutting,  and  punching  the  hollows  with  smaller  punches. 
TTie  face  of  the  punch  exactly  resembles  that  of  the 
finished  type  :  the  letter  being  reversed,  and  in  high  relief. 
The  punch-cutter,  in  addition  to  the  care  and  judgment 
required  for  making  the  letter  of  precisely  the  nght  size, 
form,  and  thickness,  so  that  it  may  range  well  with  other 
letters  of  the  same  fount  or  set,  must  consider  the  best 
degree  of  slope  for  the  sides  of  the  letter,  so  that,  on  the 
one  hand,  he  may  avoid  making  them  so  vertical  that  the 
lines  will  be  weak,  and  easily  broken  or  battered ;  and,  on 
the  other,  that  they  may  not,  owing  to  too  rapid  an  in- 
crease of  thickness  towards  the  base,  produce  a  thick 
blurred  impression  when  printed  from.  When  the  punch 
is  completed  and  hardened,  it  is  struck  into  a  piece  of  cop- 
per, wmch,  when  it  has  received  the  impression  from  the  end 
of  tile  punch,  is  called  a  matrix^  and  K>rms  a  mould  for  the 
face  ofthe  type.  The  striking  of  the  matrix,  like  every  other 
operation  in  the  formation  of  the  mould,  requires  g[reat 
mcety,  because,  if  the  punch  be  not  held  perfect lyverucal, 
the  face  of  the  type  will  not  be  at  right  angles  with  its 
sides,  and  the  impression  will  consequently  be  uneven. 
The  depth  of  the  impression  is  also  of  conseauence,  as  it 
affects  the  height  of  the  type ;  but  this  may  be  regulated 
by  filing  the  face  of  the  matrix.  The  sides  and  end  of  the 
matrix  are  then  accvutitely  squared ;  perfect  truth  in  this 
respect  being  necessary,  in  order  that,  when  the  matrix  is 
adjusted  in  the  mould,  the  letter  may  be  perfectly  square 
with  that  portion  of  it  which  is  to  form  the  shank  or  body 
of  the  type,  and  may  also  have  its  proper  position  with 
reference  to  the  top  and  bottom  of  the  body ;  so  that  when 
the  types  are  set  up  together  and  printed  from,  the  letters 
may  not  only  be  upright,  but  may  also  range  in  a  per- 
fectly straight  line.    The  mouldj  of  which  a  representation 


A  lype-moul4. 

18  annexed,  consists  of  two  halves,  each  of  which  is  made 
of  steel,  and  attached,  for  convenience  of  holding,  to  a 
piece  of  wood.  The  two  halves  of  the  mould  are  so 
formed,  with  projecting  blocks  and  recesses  to  receive 
them,  that  they  may  be  instantaneously  fitted  together,  as 
shown  in  the  cut,  leaving  a  square  funnel-shaped  opening 


at  the  top,  by  which  the  tvpe-metal  is  poured  in,     and 
below  it  the  actual  mould  for  the  body  of  the  type,    ivith 
the  matrix  at  the  bottom  to  form  the  letter  or  face  of  the 
type.    The  two  halves  of  the  mould  are  so  constructed 
that  they  will  slide  a  little  upon  each  other,  laterally,  so 
as  to  vary  the  thickness  of  the  body  of  the  letter,  that  the 
same  mould  may  be  used,  with  different  matrices,  for  cast- 
ing every  letter  of  a  fount,  from  i  or  1,  which  have  very 
narrow  bodies,  to  m  or  w,  which  have  wide  bodies.     The 
type-metal  is  usually  melted  in  a  small  cast-iron  pot,  set 
in  brickwork  with  an  enclosed  fire  under  it,  and  is  poured 
into  the  mould  by  a  very  small  ladle.    The  caster  then 
jerks  the  mould  quickly  upwards  by  a  peculiar  motion   of 
his  arm,  and  thereby  expels  the  air,  and  forces  the  fluid 
metal  to  enter  the  cavities  of  the  matrix.    An  improve- 
ment adopted  by  some  founders  consists  in  having   the 
metal-pot  enclosed,  with  a  small  force-pump  fixed  in   the 
cover,  by  means  of  which  a  jet  of  metal  is  forcibly   in- 
jected into  the  mould,  whereby  the  necessity  for  the  up- 
ward jerking  motion  is  obviated.    When  the  metal  is  set, 
the  caster  removes  the  pressure  of  the  lonff  curved  spring 
at  the  bottom  ofthe  mould,  and  thereby  reueves  the  matrix 
from  the  face  of  the  type.    The  mould  is  then  separated, 
and  the  type  is  removed  by  the  application  of  one  of  the 
hooks  attached  to  the  upper  part  of  each  half.    Compli- 
cated as  these  operations  appear  in  description,  the  closing 
of  the  mould,  casting  the  type,  releasing  the  spring,  open- 
ing the  mould,  and  removing  the  tjrpe,  are  all  performed 
in  about  the  eighth  part  of  minute;  so  that  an  expert  work- 
man will  cast  Sx)  letters  in  an  hour. 

When  the  types  leave  the  caster,  each  of  them  has  a 
small  block  of  metal  attached  to  its  shank,  beinfthat 
which  filled  the  throat  or  funnel  of  the  mould.  These 
are  removed  by  a  boy,  who  takes  up  the  types  by  their 
edges,  or  rather  by  the  top  and  bottom  of  the  body,  and 
breaks  off  the  superfluous  metal  by  a  motion  iJmost  too 
quick  to  be  followed  by  the  eye.  The  average  number 
thus  treated  in  an  hour  is  2000,  but  some  bo)^s  can  break 
off  about  5000.  The  next  operation  is  rubbing  the  flat 
asides  (but  not  the  edges)  of  the  types  upon  a  piece  of 
gritstone,  the  fingers  of  the  rubber  being  protected  by 
pieces  of  tarred  Feather :  this  also  is  commonly  done  at 
the  rate  of  2000  per  hour.  The  types  are  then  set  up 
by  boys  in  long  rows  or  lines,  and  these  are  firmly 
secured  in  long  frames,  which  hold  them  together  while 
the  dresser  scrapes  or  poUshes  the  flat  surfaces  which 
form  the  top  and  bottom  of  the  body,  and  cuts  a  groove 
or  channel  alon^  their  lower  ends  by  means  of  a  small 
iron  plane.  While  they  are  in  the  fiame  the  t^es  are 
also  oeardedy  an  operation  which  consists  in  planing  away 
to  a  bevel  the  upper  angle  of  the  body  at  the  feet  of  the 
letters.  After  dressing,  the  types  are  tied  up  in  such  linc« 
as  may  be  convenient,  and  the  proportionate  numbers  of 
every  t)rpe  of  which  a  fount  consists  are  selected.  AH 
the  tjrpes  belonging  to  one  fount  are  distinguished  by  one 
or  more 'grooves  or  nicks  across  the  lower  edge  or  bottom 
face  of  the  body,  by  which  simple  contrivance  the  coip- 
positor  is  enabled  to  see,  or  even  to  feel,  without  looking 
at  the  face  of  the  letter,  when  a  type  is  inverted.  These 
nicks,  which  should  be  different  in  number  or  position  in 
each  fount  used  in  a  printing-office,  are  formed  by  the 
insertion  of  one  or  more  wires  m  the  mould. 

Although  the  composition  of  type-metal  varies  greatiy 
m  different  countries,  and  even  in  the  practice  of  different 
British  founders,  lead  almost  invariably  forms  the  principal 
ingredient.  Some  of  the  earliest  founders  are  supposed 
to  have  used  iron  to  harden  it;  but  in  modem  times 
regulus  of  antimony  is  commonly  employed  for  the  pur- 
pose. Hansard  states  that  in  Grermany  an  alloy,  consisting 
of  steel,  iron,  copper,  brass,  tin,  and  lead,  incorporated 
with  each  other  by  means  of  antimony,  is  used  for  the 
purpose.  It  will  not  bend,  but  it  breaks  like  glass ;  and 
it  is  said  to  be  harder  than  tin  and  lead,  softer  than  cop- 
per, and  more  fusible  than  lead.  The  same  authority 
states  that  the  alloy  used  in  Holland  is  unknown,  but  that 
it  probably  differs  from  those  used  in  G^e^many  and  in 
England.  Moxon,  an  English  writer  of  the  seventeenth 
century,  describes  an  alloy  of  25  parts  lead  to  3  parts  of 
iron  and  antimony  melted  together.  For  large  ty-pes  a 
mixture  of  85  parts  lead  and  15  parts  antimony  forms  a 
good  alloy ;  but  small  tjrpes  require  to  be  of  harder  metal, 
and  often  have  25  parts  of  antimony  to  75  of  lead.  Some 
lounders  add  a  little  tin  or  bismuth ;  the  latter  metal  being 
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useful  from  its  singular  property  of  enlarging  as  it  cools, 
which  aids  the  production  of  a  perfect  cast.  The  exact 
conriposition  of  the  alloys  used  by  many  founders  is  care- 
fully kept  secret. 

Siome  letters,  from  their  peculiar  form,  require  more  care 
than  others,  owing  to  the  projection  of  certain  prominent 
points  beyond  tl^  shank  or  body  of  the  type.  Such  are 
called  kerned  letters ;  and,  from  their  greater  liability  to 
injury,  rather  more  than  a  due  proportion  of  them  is  cast 
with  a  fount.  In  the  common  Roman  alphabet,  f  and  j 
are  the  only  kerned  letters ;  but  in  an  Italic  fount,  d^  g^  j, 
/,  and  y  are  kerned  on  one  side,  and  /  on  both  sides,  and 
some  of  the  capitals  also.  As  the  kerned  f  cannot  be 
placed  close  to  another  f,  an  i,  or  an  1,  it  becomes  neces- 
sary to  cast  what  are  called  logptypeSj  or  types  containing 
two  or  more  letters  cast  on  one  body.  Those  in  common 
use  are  fp,  fl,  fi,  ffi,  and  ffl.  Earl  Stanhope,  in  his  experi- 
ments on  stereotyping,  found  inconvenience  to  arise  from 
the  plaster  of  the  mould  occasionally  getting  under  the 
projecting  part  of  the  f,  which  rendered  it  difficult  to 
remove  the  mould  without  fracture ;  and  he  therefore  pro- 
posed a  slight  alteration  in  the  form  of  that  latter,  by  which 
the  neck  should  be  so  constructed  as  to  bring  every  part 
within  the  limits  of  the  body  of  the  type ;  and,  as  this 
alteration  rendered  the  common  logotypes  unnecessary,  he 
had  others  cast  in  their  stead,  such  as  th,  an.  Sec.,  which 
would  be  much  more  frequently  required.  The  Stanhope 
f  has  however  failed  to  come  into  general  use,  probably 
on  account  of  its  ungraceful  form  ;  and  experience  appears 
to  have  established  5ie  superior  convenience  of  composing 
with  single  letters  over  the  use  of  logotypes  or  syllabic 
types.  An  attempt  was  made  on  a  very  extensive  scale  in 
the  last  century  to  introduce  the  use  of  types  bearing  whole 
words  or  syllables,  under  the  name  of  lo^ography,  or  logo- 
graphic  printing,  but  although  an  edition  of  Anderson's 
*  History  of  Commerce,'  in  four  quarto  volumes,  1787-9, 
and  some  other  works,  were  printed  in  this  way,  the  scheme 
was  eventually  abandoned. 

As  the  several  letters  of  the  alphabet  are,  in  common 
printing,  required  in  very  different  proportions,  the  number 
cast  of  each  letter  in  a  fount  needs  to  be  carefully  regulated. 
The  proportions  vary  in  different  languages,  and  in  differ- 
ent kinds  of  work ;  but  for  ordinary  English  book-work 
they  are  about  as  follows : — 


a 

8,500 

n 

8,000 

ff 

400 

b 

1,600 

0 

8,000 

fi 

500 

c 

3,000 

P 

1,700 

fl 

200 

d 

4,400 

500 

ffi 

150 

e 

12,000 

6,200 

.  m 

100 

f 

2,500 

8,000 

SB 

100 

S 

1,700 

9,000 

Ge 

60 

h 

6,400 

3,400 

» 

4,500 

i 

8,000 

V 

1,200 

} 

800 

J 

400 

w 

2,000 

600 

k 

800 

X 

400 

, 

2,000 

1 

4,000 

y 

2,000 

t 

700 

m 

3,000 

z 

200 

To  the  above  are  added  accented  and  dotted  letters,  in 
numbers  ranging  from  100  to  250 ;  numerals  I  to  9,  and  0, 
from  1000  to  1300  each ;  and  notes  or  marks  of  reference, 
parentheses,  brackets,  &c.,  in  number  varying  from  60  to 
:UX).  The  number  of  CAPITALS  supplied  with  such  a 
fount  ranffe  from  the  lowest  number,  80  (Z),  to  the  highest, 
800  (I),  with  40  of  iE  and  30  of  CE.  Of  small  capitals, 
the  number  required  in  ordinsury  cases  is  about  one-half 
that  of  large  capitals ;  and  Italics  are  also  supplied  in  small 
numbers.  Spaces,  which  are  pieces  of  metal  resembling 
the  shanks  or  bodies  of  letters,  and  used  to  separate  words, 
are  cast  of  various  thicknesses,  to  enable  the  compositor  to 
justifu  his  work,  or  to  fill  up  each  line  to  the  same  degree 
of  tightness,  hy  varying  the  spaces  between  the  words.  Of 
the  smallest  kind,  which  are  called,  from  their  extreme 
thinness,  hair-tpaces,  300Q  are  supplied  with  a  fount  of  the 
above  extent.  Of  the  three  next  sizes,  called  Mm,  middle, 
and  thick  spacei,  the  numbers  are  6000,  12,000,  and  18,000 
respectively.  The  next  in  order  are  n-quadraity  or  spaces 
equal  in  body  to  the  letter  n,  of  which  5000  are  required ; 
and  m-quadrats,  double  in  thickness  of  the  last,  and  similar 
in  body  to  the  letter  m,  which  is  exactly  square,  or  as  wide 
as  it  is  deep,  of  which  the  number  is  2500.  In  addition  to 
these  are  larger  quadrats,  equal  in  body  to  two,  three,  or 
four  m's,  which  are  used  for  filling  up  hnes  at  the  end  of 


a  paragraph,  or  in  poetry,  and  for  setting  up  blank  lines  in 
Older  to  separate  two  paragraphs.  These  are  supplied  by 
weight,  according  to  the  kind  of  work  for  which  the  fount 
is  required. 

Although  all  British  founders  employ  the  same  names 
for  types  of  similar  size,  it  is  to  be  regretted  thdt  perfect 
uniformity  in  the  sizes  is  not  sufficiently  attended  to  to 
allow  the  types  of  different  foundries  to  be  used  together 
without  inconvenience.  The  subjoined  specimens  show 
the  various  sizes  employed  in  England  for  book-work,  be- 
ginning with  the  largest,  and  descending  to  the  most 
minute : — 

1.  Great  Primer  is  the  largest 

type  ever  used  for  printing  books.  It  is  seldom  employed 
for  anything  excepting  large  folio  Bibles,  and  on  this  ac- 
count is  sometimes  called  Bible  Text,  The  French  call 
this  type  Gros  Romainy  and  the  Germans,  from  its  having 
been  the  third  of  seven  sizes  formerly  used,  name  it  Tertia, 
About  51 J  m's  in  width,  or  the  same  number  of  lines  in 
depth,  occupy  a  foot. 

2.  English,  called  bv  the  French  and 

Dutch  St.  Augwtin  (from  which  it  it  supposed  to  have 
been  first  used  for  printing  the  works  of  that  author),  and 
bv  the  Germans  Mittel,  as  the  middle  of  the  seven  signs 
above  alluded  to,  is  used  for  printing  Bibles  and  other 
works  in  folio  and  quarto.  There  are  about  64  m's  to  a 
foot. 

3.  Pica.  This  type  is  much  used  for  print- 
ing the  text  of  standard  library  works,  and  is  generally  re- 
ferred to  by  printers  as  a  standard  for  the  measurement  of 

.work.  Leads,  brass-rules  for  printing  lines,  braces,  or 
quotations,  &c.,  are  always  made  to  so  many  Pica  m's, 
whether  used  with  this  type  or  not.  In  France  and  Ger- 
many it  bears  the  name  of  Cicero,  apparently  from  having 
been  orijpnally  used  in  printing  his  Epistles.  71  Pica  m's 
go  to  a  loot. 

4.  Small  Pica,  called  Phtlosophie  in  France,  and 

Brevier  in  Germany,  is  a  type  very  extensively 
used ;  perhaps  more  than  any  other.  Novels  are 
almost  invariably  printed  in  this  letter,  of  which 
about  83  m's  go  to  a  foot. 

5.  Long  Primer.     This  neat  type,  which   is   much 

used  for  printing  works  in  duodecimo,  is  called  Petit 
'  Romodn  in  France,  and  Corpus  in  Germany ;  the  latter 
'  name  being  probably  derived  from  its  use  in  printing 
the  *  Corpus  Juris  :*  89  m*8  of  Long  Primer  go  to  a  foot. 
I  6.  Bourgeois  appears,  by  its  name,  to  have  come  origi- 
!  nally  from  France ;  but  the  French  type  which  comes 
I  nearest  to  it  is  now  called  Gaillarde,  Hansard  states,  in 
\  the  article  *  Type-foundinff,'  in  the  '  EncyclopsBdia  Britan- 
nica,*  that  the  Germans  nave  no  type  corresponding  with 
this.  It  is  a  tvpe  very  much  used,  and  is  that  employed 
!  for  the  text  of  the  *  Penny  Cyclopsedia.'  It  is  half  the  size 
'  of  Great  Primer,  and  about  102  m's  go  to  a  foot. 
I  7.  Brevier,  called  in  Trance  Petite  Texte,  and  in  Germany  Petit 
;  or  Jtm^er  (maiden  letter),  derives  its  English  name,  most  probably, 
:  from  Its  having  b^n  fint  used  for  printing  breviaries,  or  Boman 
!  Catholic  church-books.  It  is  employed  for  printing  small  works, 
j  and  for  notes  to  those  printed  in  larger  type.  In  this  work  it  is 
{  used  in  the  indexes  appended  at  the  end  of  each  letter.  About 
1  112}  m's  go  to  a  foot. 

I  8.  Minion  (French,  Mignonne;  German,  Colonel)  U  used  princi- 
'  pallv  in  newspapers,  although  some  Bibles  and  praver-books,  and 
pocket  editions  of  other  works,  are  printed  in  it.  It  is  half  the  size  of 
English  ;  and  1*28  m's  go  to  a  foot. 
I  9.  Nampareii  (French  and  Genmui,  NoinpareUle').  Haniurd  olwerTes,  of  fhii 
beautiful  typ«,  that  at  ita  introduction  it  was,  of  counw,  witiiout  a  peer  in  com- 
parative size  to  the  larger  typcM;  and  he  thinks  that  it  still  retains  its  cha- 
racter,  and  tliat  every  smaller  tyi>e  is  below  the  compass  that  any  eye  of  me- 
dium sight  is  able  to  read  without  pain.  It  is  employed  in  the  foot-notes  occa- 
sionally introduced  in  this  work.  Its  size  is  half  Pioa ;  and  143  m's  go  to  a 
foot. 

I  10.  Ruhy  Is  a  somewhat  irregular  size  introdnoed  by  English  founders  subse- 
anently  to  the  smaller  types  given  below,  and  is  employed  for  pocket  dic- 
tionaries. Bibles,  prayer-books,  &c.  Hansard  states  that  it  was  originally  a 
Nonpareil  with  snort  aseenden  and  descenders,  cast  on  a  smaller  tiodv  Lpr  some- 
times a  Pearl*  cast  on  a  larger  body,  to  give  it  an  open  appearance,  llie  body 
of  Ruby  Is  about  half  that  of  Long  Primer,  and  about  163  m's  go  to  a  foot. 

11.  P^aH,  ohIImI  l»y  th*  FrcDch  ParMtmie,  koA  by  the  Ocnnam  /'«rl,  wu  the  ■ise  cut 
next  to  Noapareil.  It  it  a  beautifal  letter  for  printing  miniatur*  editions,  and  ia  •uOlnenay 
clrar  to  he  reod  with  facility  by  penone  of  itrong  •isnt.  it  I*  alio  much  uaed  for  notes  to 
boolu  prinl«d  in  larger  type.  Pearl  »  half  the  am  of  Long  Primer ;  and  about  178  m's  go  to 
afoot. 

IS.  INMtMtf,  to  wMch  the  mm  aeaie  |lt  ^-nrn  la  Fnace  tU  OersMf,  li  the  teullttt  tjrpe  mmA 
!■  ihU  Mutry.  rad  It  reiely  »aipla«e4  •xetfUmx  for  NotM.  BMka  priated  wholljr  ia  tUs  totter  sra 
...    t  — '    '-ns,  aB4  r««aii«  Ite  gnialMlpoMlWcraTC  ia  pnaUaf    Tli*  •tereetj^agor  OlMaMd 
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«fM  wM'Ctmwiy  4mm4  iapfMla«aU«,  k«l  it  Imu  aT  UU  jmn  Wm  mfMdMj  mmm 
4lir«ltT  •t  mftkiac  •mA  caapMbif  typa  to  •xcM4i«(f  jr  alaaU  ■■*  U  ««m«Iv«4  fr*a  tk* 
MM  of  U«  UU«r  i  K*  U  •  pmM  waiKlit,  m4  ateat  tM«  af  tba  MaalWal  apaaa.  ■« 
«aiiB#at  Praaali  trr^baadcr.  cat  a  typa  aaallar  tkaa  tba  KmgUtk  DUaMad,  kb  feaatMagl 


lapfaalaaaUa,  kat  it  Imu  aT  UU  faan 
-     1«*laaUiai 
It  tM»  af  t 
«ailB#ai  Fraaaa  iTpa-iaaaacr,  cat  a  lyp*  •■uwr  laaa  tba  Kafl'tk  Umbuibv,  ■ 

whila  DIaaaad  la  half  BMrgaatat  vU  Haaaard  alataa,  la  kit ' Tjrpograpkia,' . 

tka  nUaiua4  mt  tka  Caalaa  roaadry.  aaaiaMaeaJ  a  Miallar  foaat  t«  rival  Ikat  af  pi<lat,_kal  wa  ara  aat 


—  .p.^.  Haari  Di4a(.  tka 
kb  feaatkalaKkair  Naaparail. 
^'  tkat  Mr.  hmmtmtt,  wka  aat 


tkat  tka  Datek  wara  tka 


awaia  tkat  it  was  avar  kraagkt  laU  aM.    Proai  tka  taaia  aaikarlty  Itappaan 
IrtI  la  Karapa  ta  aat  Dlaaiaad  Ijf,  aad  Mr.  Pr/  tka  int  la  Baglaad. 

Of  types  larger  than  those  employed  for  book-work,  the 
first,  in  an  ascending  series,  is  called  Paragon ;  the  next 
is  Double  Pica^  which  is  twice  the  size  of  Small  Pica ; 
above  which  are  Two-line  Pica,  Two-line  English,  Two- 
line  Great  Primer,  and  Two-line  Double  Pica,  each  of 
which  is  double  the  size  of  the  common  type  from  which 
its  name  is  taken.  One  other  type,  Canon,  nos  also  a  dis- 
tinctive name ;  but  all  above  it  are  called,  according  to 
the  number  of  Pica  m's  in  their  height,  Five-line  Pica, 
Six-line  Pica,  &c.  Large  letters,  such  as  are  used  in 
posting-bills,  were  formerly  cast  in  sand-moulds,  and  hence 
called  sandnletters ;  but  the  fourth  William  Caslon  intro- 
duced a  convenient  method  of  making  matrices  for  such 
types,  without  the  use  of  punches,  by  cutting  the  letter 
completely  through  a  piece  of  copper  or  brass  from  one- 
eighth  to  one-fourth  of  an  inch  thick,  making  the  apertures 
wider  on  one  side  than  on  the  other ;  and  then  riveting 
the  plate  so  cut  with  the  face  (or  side  at  which  the  aper- 
tures are  smallest)  downwards  upon  a  smooth  surface  of 
brass,  which  forms  the  face  of  the  letter. 

Ornamental  tjpes  are  made  in  endless  variety  for  print- 
ing cards  and  circulars,  and  for  other  fancy  purposes ;  but 
of  these  it  is  only  necessary  to  mention  particularly  what 
is  called  Script  type,  which  is  cut  to  imitate  writing.  The 
early  attempts  to  imitate  cureive  characters  by  letters  cast 
upon  a  square  body  were  very  clumsy,  it  being  impossible 
under  such  circumstances  to  give  an  easy  inclination  to 
the  letters,  and  to  make  them  join  neatly.  To  remedy  this 
M.  Firmin  Didot  invented  types  with  a  body  the  sides  of 
which  form  oblique  angles  with  the  top  and  bottom,  and 
are  so  formed  that  they  will,  nevertheless,  lock  firmly  to- 
gether, without  any  inclination  to  slide  upon  each  other. 
This  may  be  readily  understood  from  the  annexed  cut. 


which  represents  the  words  '  Bought  of  set  up  in  script 
type,  with  a  triangular  piece  of  metal  added  at  each  end 
to  allow  of  their  being  wedged  up  with  type  or  quadrats  of 
the  usual  form.  Didot  cast,  on  bodies  of  this  form,  the 
component  parts  of  letttero ;  but  his  idea  was  improved 
upon  by  English  founders,  who  cast  the  letters  complete, 
and  provide  for  every  variety  of  junction  which  may  be 
required  by  casting  some  of  the  letters  on  different  bodies, 
according  to  the  relative  positions  they  may  be  required  to 
occupy.  More  recently,  some  founders  have  succeeded  in 
casting  types  on  a  square  body  which  answer  the  same 
purpose  as  Script,  and  these,  on  account  of  the  greater 
facility  of  composition,  are  more  generally  used  for  common 
work. 

Many  schemes  have  been  suggested  for  facilitating  the 
manufacture  of  types  by  the  use  of  machinery ;  but  as 
these  have  failed  to  come  into  general  use,  they  may  be 
dismissed  vrith  a  very  brief  notice.  One  of  the.  earliest 
formed  part  of  a  very  comprehensive  project  for  the  im- 
provement of  printing  brought  forwani  by  Mr.  William 
i^icholson,  editor  of  *  Nicholson's  Journal,'  about  1790. 
Another,  which  was  patented  about  1823,  by  Dr.  William 
Church,  of  Birmingham,  proposed  to  cast  types  at  the  rate 
of  75,000  per  hour,  and  to  melt  and  recast  them  after  each 
time  of  pnnting  from.  A  third,  of  less  pretensions,  inas- 
much as  it  does  not  propose  to  dispense  with  the  subse- 
quent rubbing  and  dressing,  is  the  process  of  Henri  Didot, 
patented  in  England  by  Louis  John  Pouch^e,  for  casting 
at  the  rate  of  24,000  per  hour ;  which  has  been  success- 
fully practised,  although  it  does  not  appear  likely  to  super- 
sede the  ordinary  mode  of  casting  by  hand. 

TYPHA'CEiiJ,  a  natural  order  of  plants,  belonging  to 
Ilndley's  spadicose  group  of  monocotyledons.  The  order 
includes  two  generar^Typha  and  Sparganium.  They  are 
herbaceous  plants,  growing  in  marshes  and  ditches,  having 
stems  without  nodi  and  perennial  rhizomata ;  the  Iraves 
are  rigid,  ensiform,  and  with  parallel  veins ;  the  inflores- 
cence is  spicate  or  capitate,  without  a  spathe ;  the  flowere 
are  unisexual ;  sepals  3  or  more,  sometimes  merely  a  bun- 
dle of  hairs ;  no  petals ;  the  male  flowers  have  3  or  6  sta- 
mens, with  wedge-shaped  anthers  and  long   filaments, 


which  are  sometimes  united ;  the  female  flowers  have  a 
single,  superior,  1 -celled  ovary,  with  a  solitary  pendulous 
ovule  ;  the  style  is  short,  and  surmounted  with  one  or  two 
simple  linear  stigmas;  the  fruit  is  dry,  1-celled,  ard 
1-seeded ;  the  embryo  is  in  the  centre  of  the  albumen, 
with  the  radicle  next  the  hilum. 

Brown  makes  Typhacea  a  section  of  .Aroideae,  but  mosc 
systematic  botanists  have  followed  Adanson  in  making 
this  an  independent  order.  The  trisepalous,  semigluma- 
ceous  calyx,  or  sometimes  a  bundle  of  hairs,  with  th«r 
long  filaments,  clavate  anthers,  solitary  ovules,  and  pe- 
culiar habit,  are  very  characteristic,  "nie  species  of  the 
two  genera  are  abundant  in  the  northern  parts  of  the 
world,  and  are  mostly  al^ent  in  tropical  countries. 


Typha  anj^ustifolia. 

1.  spadiz  crowded  with  flower* ;  2,  ktamens  with  uuitod  ftlament ;  3,  iLli' 
Ur^er ;  4,  ovarium  surrounded  at  the  base  with  we^m ;  5.  McUon  of  o\  xrma 
exhibiting  solitary  pendulous  ovule. 

The  genus  Typha  is  known  by  the  male  and  feroak 
flowers  being  both  seated  on  the  same  spike,  the  maltf 
flowers  being  uppermost;  the  stamens  are  setose,  and 
united  by  the  filaments;  the  ovarium  is  surrounded  b? 
setae  (see  Fig,  4) ;  and  the  style  is  persistent.  There  are 
three  species  of  this  genus,  inhabitants  of  the  temperate 
parts  of  the  globe,  and  all  are  found  in  Great  Britain.  The 
name  Tupha  is  derived  from  tiphos  (Ti<l}oc),  a  marsh,  be- 
cause these  plants  grow  in  marshy  places.  In  Engli^ 
they  are  called  catVtail  and  reed-mace,  the  former  from 
the  resemblance  of  their  spikes  to  the  tail  of  a  cat.  They 
are  freouently  called  bull-rushes,  but  this  name  is  restncteii 
to  anotiier  genus,  the  Scirpus. 

T  latifoiia.  Great  Cat*s-tail  or  Reed-mace,  has  linear, 
nearly  plane  leaves,  with  the  sterile  and  fertile  flowers 
continuous.  This  is  a  very  handsome  aquatic,  and  groins 
abundantly  in  damp  marshy  places.  The  leaves  are 
three  feet  in  length  and  an  inch  in  width.  When  the 
densely  crowded  spike  is  brushed  and  a  lighted  candle 
applied  near  it,  a  sudden  flash  is  produced.  This  arisrs 
from  the  firing  of  the  pollen  that  is  difibsed  in  the  air. 
On  the  Continent  the  down  of  the  fiowers  is  used  for  stuff- 
ing pillows,  &c. ;  cattle  are  fond  of  the  leaves,  and  the 
roots  are  sometimes  eaten  as  a  salad.    In  common  with 
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Spar^nium  and  Scirpus,  the  leaves  are  used  by  coopers 
for  filling  up  the  interstices  between  the  wood  of  their 
casks ;  also  for  making  mats,  chair-bottoms,  baskets,  &c. 
It  is  this  plant  which  many  of  the  Italian  painters  have 

Sut  in  the  hand  of  Christ  when  he  was  mocked  by  the 
Loman  soldiers  as  a  king. 

T.  anguatifoliOy  Lesser  Cat's-tail  or  Reed-mace,  has  linear 
leaves  grooved  below,  with  the  sterile  and  fertile  flowers 
removed  at  a  little  distance  from  each  other.  It  is  less 
frequent  than  the  last  species,  but  is  not  uncommon  in  the 
neighbourhood  of  London. 

T,  minor.  Dwarf  Cat's-tail  or  Reed-mace,  has  linear-seta- 
ceous leaves,  with  barren  and  fertile  flowers  at  a  g'reat  dis- 
tance. This  plant,  on  the  authority  of  Dillenius,  nas  been 
placed  in  the  list  of  British  plants.  It  is  found  in  the  south 
of  Germany  and  Switzerland.  Kock  calls  it  T,  minima. 
For  the  characters  of  Sparganium,  see  that  article. 

TYPHIS  (Malacology),  De  Montfort*s  name  for  a  genus 
of  testaceous  mollusks :  type  Marex  tubi/er. 

Typhis  tubifer^  according  to  M.  Deshayes,  occurs  both 
living  and  fossil  (tertiary). 

Mr.  Broderip  has  described  five  additional  species ;  two 
of  which  were  brought  to  this  country  by  Mr.  Hugh 
Cunning,  and  one  by  Captain  Belcher,  R.N. 

Mr.  Cuminj^'s  specimens  were  found  at  Caracas  and 
West  Columbia  (Salango),  in  sandj^  mud  at  the  depth  of 
six  and  seven  fathoms ;  and  Captain  Belcher's  was  taken 
at  Cape  Blanco  (Western  Africa). 

Of  these.  Typhis  Belcheri  approaches  nearly  to  the 
Grignon  fossil.  Typhis  frondosiu,  i .  Sow. 

Of  the  other  two  species,  T  Sowerbii  and  T.  pinnattts, 
the  first  inhabits  the  Mediterranean  Sea :  the  locality  of 
the  other  is  unknown. 

The  fossil  analogues  of  this  genus  have  hitherto  been 
found  in  the  London  clay,  calcaire  grossier,  and  sub-Apen- 
nine  beds.    {Zool.  Proc, ;  MuUer's  Synopsis,) 

Typhis  is  also  used  subsequently  by  M.  Risso  to  desig- 
nate a  genus  of  Isopoda  (vol.  xiii.,  p.  56). 

Cuvier  places  this  genus  among  the  Amphipoda^  between 
Apseudes  and  Anceits, 

There  are  only  two  small  antennsB.  The  head  is  large, 
with  the  eyes  not  projecting.  Each  pair  of  feet  is  an- 
nexed to  its  proper  segment ;  the  four  anterior  feet  are 
terminated  by  a  didactylous  claw.  On  each  side  of  the 
thorax  are  two  moveable  plates,  forming  a  sort  of  valves, 
which,  when  united,  and  when  the  animal  folds  its  feet 
and  its  tail  underneath,  close  up  the  body  below,  and  give 
it  the  form  of  a  spheroid.  The  ^posterior  extremity  of  the 
tail  is  without  appendages.    {Regne  Animal,) 

TYPHLOPHTHALMES,  the  name  by  which  MM.  Du- 
m^ril  and  Bibron  designate  the  last  lamily  of  Scincoi- 
DiANs,  comprehending  those  Saurians  which  are  com- 
pletely blind,  or  whose  eyes  are  so  small  that  they  do  not 
exist,  so  to  speak,  excepting  in  the  rudimentary  state,  and 
entirely  covered  with  skin,  through  which  they  are  not 
even  to  be  distinguished,  as  they  still  may  be  in  other 
Saurians,  Amphisbjena  for  instance,  above  whose  eye  the 
skin  passes  without  being  divided  into  two  lids,  as  in  the 
Saurophthalms,  or  pierced  circularly  so  as  to  leave  the 
globe  of  the  eye  entirely  naked,  as  in  the  Ophiophthalms, 

MM.  Dum£ril  and  Bibron  observe,  that  in  the  present 
state  of  science  there  are  only  known  two  species  which  can 
be  referred  to  the  subfamily  of  Tyvhlophthalm  Scin- 
coidians;  these  two  species  have,  both  the  one  and  the 
other,  the  body  elongated,  narrow,  cvlindrical,  like  that  of 
the  species  of  Acontias  [Javelin  Snakb],  or  Typhlops: 
nevertheless  they  differ  firom  each  other  in  many  other 
points  of  their  orsanization,  so  as  to  justify  their  separation 
into  two  genera,  distinguishable  at  first  sight,  the  one  being 
entirely  without  limbs,  and  the  other  having  two  at  the 
posterior  part  of  the  trunk. 

Dibamus.    (Dum.  and  Bibr.) 

Generic  Character, — Muzzle  conical,  encased  up  to  the 
forehead  in  a  scalv  covering  composed  of  three  pieces ; 
lower  jaw  protected  in  the  same  manner.  Nostrils  lateral, 
rounded,  pierced  in  the  median  piece  of  the  rostral  case, 
without  a  groove  behind.  Tongue  fiat,  suboval,  squamous, 
not  divided  at  its  anterior  extremity,  notched  semicu-cularly 
backwards.  Teeth  conical,  simple,  equal.  Palate  entire, 
not  toothed.  No  auricular  apertures.  A  single  pair  of 
limbs  (posterior),  which  are  short,  flattened,  or  reni- 
form.  Tail  short,  truncated,  rounded  at  the  end.  Scales 
unooth. 
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MM.  DumM  and  Bibron  state  that  the  Dibami  have 
neither  groove  nor  notch  on  the  v)alate,  nor  are  there  any 
teeth  observable  there :  their  tongue,  scarcely  extensible, 
is  large,  thick,  of  nearly  an  oval  form,  not  incised  in  front, 
but  semicircularly  notched,  as  it  were,  behind ;  its  surface 
is  covered  with  a  very  great  number  of  small  flattened  im- 
bricated papillae,  having  the  appearance  of  scales.  The 
teeth  which  arm  the  jaws  are  short,  equal,  conic,  and 
slightly  pointed.  The  nostrils  are  two  small  round  holes, 
pierced  on  each  side  of  the  muzzle  in  the  ereat  plate  at  its 
end  and  above  it,  and  to  which  are  soldered  two  other 
plates  which  cover,  one  on  the  right  and  the  other  on  the 
left,  the  upper  lip.  A  single  great  plate  protects  the 
lower  jaw.  There  is  no  distinguishable  trace  of  the  ear 
externally.  There  are  no  anterior  feet,  but  at  the  sides  of 
the  vent  are  attached  two  small  scaly  appendages  which 
represent  the  posterior  limbs.  The  tail  is  very  short,  cylin- 
dncal,  of  the  same  size  as  the  body,  truncated  and  rounded 
behind. 

Example,  Dibamus  Nov€&  Guinets,  Dum.  and  Bibr.  (Acon- 
tias Subc^ffcus  of  the  Ley  den  Museum).    Olive  brown. 

Locality^  New  Guinea. 

Typhline.    (Wiegmann.) 

Generic  Character, — Muzzle  conic,  incased  to  the  fore- 
head in  a  squamous  covering  of  a  single  piece ;  lower  jaw 
protected  in  the  same  manner.  Nostrils  lateral,  small, 
communicating  with  a  longitudinal  furrow  situated  back- 
wards. Teeth  conic,  simple,  equal.  Palate  not  toothed, 
with  a  longitudinal  groove  behind.  Tongue  in  the  shape  of 
an  arrow-head,  squamous,  notched  at  i£  point.  No  auri- 
cular apertures.  No  limbs.  Tail  short,  truncated,  rounded 
at  the  end.    (Dum.  and  Bibr.) 

MM.  Dum^ril  and  Bibron  state  that  Typldine  is  dis- 
tinguished from  Dibamus  in  being  apod,  and  in  having  the 
tongue  arrow-head-like  and  incised  at  its  point ;  in  having 
the  palate  grooved  for  the  second  portion  of  its  length ;  and, 
finally,  in  having  the  muzzle  marked  on  each  side  behind 
the  nostril  with  a  longitudinal  furrow,  with  which  this  last 
communicates.    Tvpe,  Acontias  c€eca,  Cuv. 

Example. — Typhline  Cuvierii,  Wiegm.  (Acontias  avcus, 
MeiT.,  Cuv.,  Gray).  Colour  a  yellowish  tint  reticulated 
with  violet. 

Locality,  South  Africa. 

TYPHLOPS,  Schneider's  name  for  a  genus  of  reptiles 
placed  by  Cuvier  amon^  the  Ophidians,  or  Serpents,  and 
thus  characterised  by  him : — 

Body  covered  with  small  imbricated  scales,  as  in  the 
Orvets  [Orvet],  among  which  naturalists  long  arranged 
them;  the  muzzle  advanced,  furnished  with  plates,  the 
tongue  rather  long  and  forked,  the  eye  like  a  point,  hardly 
visible  through  the  skin,  the  vent  nearly  entirely  at  the 
extremity  of  the  body ;  one  lung  four  times  greater  than 
the  other. 

These,  adds  Cuvier,  are  small  serpents  similar  in  point 
of  aspect  to  earth-worms,  and  species  are  found  in  the 
warm  climates  of  both  continents. 

Some  have  the  head  of  the  same  size  as  the  body,  and 
obtuse.  They  resemble  ends  of  fine  packthread  (bouts  de 
ficelle  mince).  Typhlops  braminus,  Cuv.  (Russel,  Serp. 
Coram.,  xliii.). 

The  greater  part  have  the  muzzle  depressed  and  obtuse, 
furnished  with  many  plates  in  front : — Anguis  reticulatus, 
Scheuchzer,  Phys,  iSacr,,  pi.  747. 

In  some  the  fore  part  of  the  muzzle  is  covered  in  front 
with  a  single  large  plate  whose  anterior  border  is  slightly 
trenchant:  — ^ii^f<2«  lumbricalis,  Lac6p.,  ii.,  pi.  xx. ; 
Browne,  Jam,,  xliv.  1 ;  Seb,,  i„  Ixxxvi.  2. 

Finally,  there  is  one  which  has  the  muzzle  terminated 
by  a  small  coiuc  point,  and  is  entirely  blind.  Its  posterior 
extremity  is  enveloped  in  an  oval  and  horny  buckler. 
Typhlops  philippinus,  Cuv.,  eight  inches  (French)  in 
length,  and  entirely  blackish.    (Regne  Animal,) 

(Juvier  arranges  this  group  immediately  alter  the  Am- 
phisb^Bna  [Amphisbjena],  and  immediately  before  the 
Serpents  properly  so  called. 

Mr.  Swainson  makes  theAmphisbienida,  or  Blind-worms, 
the  fifth  and  last  family  of  his  Ophides,  comprise  the  fol- 
lowing— 

Qenera :  Amphtsbtena,  Linn,  (with  the  subgenus  Lep- 
tosternon,  Spix) ;  Typhlops,  Schn.  (with  the  subgenera 
Stenostoma,  opix,  Typhlops,  R/iinophis,\\figU  and  Tijph- 
lina,  Wagl.) ;  Anihus,  Coral  Snakes  (with  the  subgenera 
Anilius,  Oken,  and  Uropeltis^  Cuv.). 
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Tlie  genus  Typhlops  is  thus  characterised  by  Mr.  Swain- 
son  !-^- 

Eyes  hardly  visible ;  anus  close  to  the  extremity  of  the 
body,  which  is  subcylindrical,  and  covered  with  small  im- 
bricate scales;  front  of  the  head  with  plates;  muzzle 
produced. 

Stenostoma  he  characterises  as  having  the  muzzle  de- 
pressed, obtuse,  and  covered  in  front  with  several  plates. 
§.  reticulata^  Spix.  .     ,     .,      ^  , 

TifphlfypSy  as  having  the  muzzle  with  a  smgle  frontal 
sharp-edged  plate.     T.  lumbricalis, 

Rhinophis,  as  having  the  muzzle  pointed,  conical ;  tip 
of  the  tail  enveloped  in  a  horny  shield ;  eyes  hid.  i?.  pht- 
lippinus. 

Typhlina,  as  having  the  muzzle  with  a  single  convex 
plate ;  eyes  none ;  tail  ending  in  a  spire.  T,  septem- 
striatus. 

The  genus  Anilitu  is  characterised  by  Mr.  Swainson  as 
follows : — 

Body  and  head  cylindrical,  with  small  imbricate  scales, 
which  arc  but  slightly  larger  on  the  belly  and  under  the 
tail ;  the  latter  extremely  short.     (Tortrix,  Oppel.) 

Mr.  Swainson  observes  that  it  remains  to  be  determined 
whether  this  group  enters  among  the  Coluberid/^^  connect- 
ing them  with  the  AnguidiBy  or  forms  a  portion  of  the 
latter  family.  In  placing  them  among  the  former,  Mr. 
Swainson  says  he  has  adopted  the  views  of  Cuvier.  To  the 
Amphiabeence,  he  observes,  they  seem  related  by  analogy. 
The  subgenera  Anilius  and  Uropeltis  he  thus  charac- 
terises : — 

ylntVfW.— Tail  obtuse ;  a  single  series  of  larger  scales 
>eneath.    Anilius  corallinus,  Seba,  ii.,  pi.  73,  iigs.  2-3. 

Uropeltis. — ^Head  very  small,  muzzle  pointed,  tail  ob- 
hquely  truncated,  with  a  double  range  of  scales.  U,  Cey- 
lonicue^  Cuv.  {Classification  of  Reptiles.) 

Mr.  J.  E.  Gray  places  the  Typhlopsida,  consisting  of 
the  genus  Typhlops  only,  between  the  Acontiada  and  the 
Qeckotida^  in  the  order  Sauria. 

The  AcontiacUB,  according  to  his  arrangement,  comprise 
the  genera  Nessia^  Enesia,  Acantias,  Dibamus,  and  Jyph- 

line.      [TVPHLOPHTHALMES.] 

TYPHO'NIUM,  a  genus  of  plants  of  the  natural  family 
of  Aroideae,  including  several  species  of  Arum  of  Linnaeus, 
Roxburgh,  and  other  botanists.  The  genus  is  distinguished 
among  the  Euaroideae  by  having  the  spathe  convolute  at 
its  base.  Spadix  interruptedly  androgynous  below,  with 
rudiments  of  the  sexual  organs  below  the  stamens,  naked, 
with  a  subulate  apex.  Ovaries  with  a  single  ovule,  affixed 
at  the  base,  erect.  The  species  are  all  stemless  herbs,  in- 
digenous to  India,  but  with  perennial  tuberous  root-stocks, 
leaves  with  long  footstalks,  nerved,  cordate  or  hastate 
entire,  with  the  scape  protruding  beyond  the  sheathing 
bases  of  the  leaves  ;  the  spathe  of  a  uniform  colour.  Of 
these  T.  orixense  is  described  by  Dr.  Roxburgh  by  the 
name  of  Arum  orixense,  and  as  common  in  the  shady 
mango-groves  near  Samulkota,  where  the  soil  is  dry  and 
fertile.  It  is  called  Ghekool  by  the  natives.  Like  many 
other  of  the  Aroideae,  this  plant  is  exceedingly  acrid ;  when 
fresh,  more  so.  Dr.  Roxburgh  says,  than  eiuer  A.  Dracun- 
culus  or  maculatum ;  and  that  the  natives  apply  them  as 
cataplasms  to  disperse  or  bring  forward  tumours.  They 
also  apply  them  externally  to  the  bite  of  venomous  snakes, 
at  the  same  time  giving  inwardly  about  the  size  of  a  field- 
bean.  As  it  is  a  most  powerful  stimulant,  Dr.  R.  was  of 
opinion  that,  in  proper  nands,  it  might  be  used  to  great 
advantage  in  the  cure  of  several  disoraers. 

TYPHOON  (Greek  rvfwv,  a  whirlwind)  is  a  name  fre- 
quently applied  to  a  tropical  storm :  it  is  also  given  to  the 
hot  winds  which  occasionally  blow  with  great  violence  in 
Africa,  Syria,  Arabia,  and  Persia ;  and  which  are  felt, 
though  rarely  and  with  much-diminished  force,  in  the 
southern  parts  of  Ital v  and  Spain.  The  sirocco  of  Egypt 
and  the  coasts  of  the  Mediterranean,  the  simoom  of  Arabia, 
and  the  harmattan  of  the  coast  of  Gkiinea,  are  understood 
to  be  so  many  designations  of  the  typhoon ;  all  of  them 
bein^  supposed  to  originate  in  the  same  cause,  with  modi- 
fications depending  merely  on  the  nature  of  the  particles 
exhaled  from  the  ground  in  the  different  countries. 

Frequently  when  the  winds  have  a  whirling  as  well  as 
a  progressive  motion,  columns  of  sand  are  raised  and  driven 
about  with  great  rapidity ;  and  Burckhardt  observes  that 
in  Africa  and  the  East  the  dust  obscures  the  face  of  the 
sun,  giving  to  the  atmosphere  a  blue,  a  yellow,  or  a  reddish 


tint,  according  to  the  colour  of  the  sands  over  which  th« 
wind  blows.  M.  de  Humboldt  occasionally  obeerved  co- 
lumns of  sand  in  motion  in  the  interior  of  South  America. 
The  fatal  effects  which  have  been  said  to  result  both  from 
the  masses  of  moving  sand  and  from  the  supposed  delete- 
rious quality  of  the  winds,  are  now  considered  as  exa^i^en- 
tions :  the  inconveniences  felt  by  men  and  animals  during 
the  continuance  of  the  hurricane  are  chiefly  such  as  aiiie 
from  the  heat  and  dryness  of  the  air,  and  from  the  quan- 
tity of  sand  which  is  blown  into  the  eyes.  [Samibu.: 
Tornado.] 

TYPHUS.    rFBVER.J 

TYRANNI'NiB.    [Shrikes,  vol.  xxi.,  p.  415.] 

TYRA'NNIO  (TvpawUtv),  a  Greek  grammarian,  and  a 
native  of  Amisus  in  Pontus,  was  made  prisoner  by  Lucul- 
lus  during  his  campaign  in  Pontus,  b.c.  72.  According  tf 
Suidas  the  original  name  of  this  grammarian  was  Thet-- 
phrastus,  instead  of  which  he  was  nick-named  orsumimeJ 
lyrannio  on  account  of  his  severity  towards  those  who 
studied  under  him.  He  was  caiTied  to  Rome  by  Lucullan 
and  given  as  a  present  to  Murena«  who  restored  him  tu 
freedom.  At  Rome  he  occupied  himself  with  teaching  and 
study,  and  is  said  to  have  amassed  a  considerable  fortune. 
He  18  also  said  to  have  been  employed  in  arranging  the 
celebrated  library  of  Apellico,  which  Sulla  had  brought 
from  Athens,  and  whicn  contained  most  of  the  works  ci 
Aristotle  and  Theophrastus.  (Plut,  Sulla,  26;  Strabo. 
xiii.,  p.  609.)  That  he  had  a  great  knowledge  of  books 
is  clear  from  the  fact  that  Cicero  employed  him  in  arrang- 
ing his  library,  which  lyrannio  did  to  the  great  satisikc- 
tion  of  Cicero.  (Cicero,  Ad  Alt.,  iv.,  4  and  a)  That  hi 
however  should  himself  have  possessed,  as  Suidas  states,  i 
library  of  upwards  of  30,000  volumes,  is  hardly  credible. 
Cicero  speaks  with  great  respect  of  his  knowledge  and  hi> 
mode  of  instruction;  and  we  know  that  about  the  yes: 
B.C.  56  he  gave  lessons  in  the  house  of  Cicero  to  Quintus. 
the  son  of  Cicero's  brother  Quintus.  (Cicero,  Ad  Q.  Frai.. 
ii.  4.)  Strabo  (xii.,  p.  548)  also  mentions  him  as  one  ii 
the  persons  whose  instruction  he  had  received.  He  appear* 
to  have  possessed  considerable  knowledge  of  geo^raph}, 
for  Cicero  attributes  much  importance  to  some  objectioD.< 
which  he  made  to  Eratosthenes  (Ad  Att.,  ii.  6).  Ciceiv 
alludes  to  a  work  of  Tyrannio  which  he  valued,  but  do€> 
not  inform  us  on  what  subject  it  was  written  {Ad  AH^  lii. 
6 ;  AdQ.  Frat.,  m.  4).  lyrannio  died  of  a  paralytic  stroke 
at  a  very  advanced  age.  (Suidas,  s.v.) 

Suidas  mentions  a  second  or  younger  TVrannio,  whom 
he  calls  a  native  of  Phoenicia  and  a  pupil  of  the  elde; 
Tyrannio,  whose  name  he  also  adopted,  as  his  re*!  naxae 
was  Diodes.  He  was  made  prisoner  in  the  war  betwee- 
Antony  and  Octavianus,  and  was  bought  by  one  Dymas.  a 
freedman  of  Octavianus.  He  gave  him  to  Terentia,  the 
wife  of  Cicero,  who  restored  him  to  freedom,  after  whic!: 
he  occupied  himself  with  teaching.  He  is  said  to  havr 
written  sixty-ei^ht  works,  all  of  which  are  now  lost.  8uidft> 
mentions  the  titles  of  some,  such  as  *  On  the  Prosody  o. 
Homer,'  'On  the  Parts  of  Speech,*  *  On  the  Latin  Lan- 
guage,' *0n  Orthography,'  and  similar  other  grammatics, 
works.  The  circumstance  that  a  copious  writer  like  thi^ 
Tyrannio  is  not  mentioned  by  any  antierit  author  except 
Suidas,  has  led  some  modem  critics  to  suppose  that  he  nevt: 
existed,'  and  that  Suidas  has  made  some  great  blunder. 
(Brucker,  Hist.  Philos.,  ii.,  p.  19.) 

A  third  Tyrannio  is  mentioned  by  Suidas  as  the  author 
of  a  work  on  Auguries,  in  three  books,  and  some  other  work» 
which  are  not  specified. 

TYRA'NNULa.    [Shrikbs,  vol.  xxi.,  p.  415.] 

TYRANNUS.    [Shrikes,  vol.  xxi.,  p.  415.] 

TYRANNY.    ['rvRANT.] 

TYRANT.  The  words  tyrant  and  tyranny  come  re- 
spectively from  the  Greek  tyrannost  iffranms  (^Hipatnmt 
rwpawic),  through  the  Latin.  The  earliest  instance  « 
the  word  tyrannus  is  perhaps  in  the  Homeric  hymn  to 
Ares  (Mars).  It  is  used  by  the  earliest  extant  Greek  hi*- 
torians,  Herodotus  and  Thuoydides,  to  signify  a  person  wb.' 
possessed  sovereign  power  and  owed  it  to  usurpation,  o: 
who  derived  it  from  a  person  who  had  obtained  such  power 
by  usurpation,  and  who  maintained  it  by  force.  A  familiar 
example  of  a  tyrant  is  Piastratus,  who  usurped  the  supreme 
power  at  Athens  b.c.  560,  and  was  succeeded  in  it  by 
his  eldest  son  Hippias.  A  Greek  t3rrant  who  obtained 
sovereign  power  was  a  monarch  in  the  proper  sense 
of  that  term.    [Monarch.]    If  he  acquired  a  power  which 
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was  somewhat  less  than  sovereign,  he  was  not  monarch ; 
but  in  either  case  he  would  perhaps  be  called  tyrannus ; 
and  accordinffly  the  word  does  not  exjjress  with  accuracy 
the  degree  of  political  power  which  an  individual  acquired, 
but  it  rather  expresses  the  mode  of  acquisition,  or  refers  to 
its  originaUy  illegal  origin.  Still  the  term  tyrant,  as  used 
among  the  Greeks,  always  indicates  that  the  person  so 
called  was  at  the  head  of  the  state,  and  possessed  at  least 
more  power  than  any  other  individual  or  any  number  of 
individuals  in  it.  llie  word,  as  used  by  the  older  Greek 
writers,  did  not  carry  with  it  any  notion  of  blame :  it  simply 
denoted  a  person  possessed  of  such  political  power  as  above 
mentioned,  whether  he  used  it  well  or  ill.  Many  so- 
called  tyrants  were  popular  with  the  mass  of  the  com- 
munity, and  were  men  of  letters,  and  patrons  of  literature 
and  art.  They  might  appropriately  be  called  kings  or 
princes  in  the  modem  acceptation  of  those  terms,  except 
perhaps  that  the  uncertainty  of  their  tenure  of  power  and 
the  want  of  a  recognised  hereditary  succession  in  the 
tyranny,  or  a  regular  mode  of  succeeding  to  it,  would 
render  the  application  of  any  modem  name  inappro- 
priate. 

In  some  passages  in  Herodotus  (iii.80,  &c. ;  vi.  23,  &c. ; 
vii.  165)  the  words  monarch  and  tyi'ant  are  used  as  synonymes 
to  express  an  individual  who  possesses  sovereign  power;  and 
in  one  instance  at  least  (vi.  23,  24)  he  calls  the  same  person 
king  (jSacriXevc)  and  monarch  (fiovvapxog).  Aristotle  (Polit,., 
iii.  7),  after  stating  that  a  polity  or  government  must  either 
be  in  the  hands  of  one  or  of  a  few,  or  of  the  many,  adds  that 
we  are  accustomed  to  call  a  monarchy  which  has  regard  to 
the  interests  of  all  members  of  the  state  a  kingship  (j3a<n- 
Xcm) ;  and  that  a  monarchy  which  has  regard  only  to  the 
interests  of  the  monarch  is  a  tyranny.  In  the  case  of  Mil- 
tiades,  who  became  tyrant  of  the  Thracian  Chersonesus, 
Nepos  {Miltiad,)  remarks  that '  all  persons  are  considered 
and  called  tjrranni  who  enjoy  lasting  power  in  a  state  which 
has  once  been  free.'  This  definition  seems  to  express 
pretty  clearly  the  old  Greek  notion  of  a  tyrant,  but  it  leaves 
out  of  consideration  the  mode  in  which  the  power  was 
acquired.  Nepos  remarks  that  Miltiades  was  called 
*  Tyrannus  sed  Justus,'  *  tyrant,  but  tyrant  in  constitutional 
form' (not  yi/*0,  forhe  had  been  elected  by  the  people. 
Accordingly,  he  says  in  another  place,  he  had  the  dignity 
or  rank  of  king  without  the  name.  This  is  consistent  with 
Herodotus  (vi.  36),  who  says  that  the  people  made  Mil- 
tiades tyrant  {rvpavvov  Kareerrijfrovro). 

Few  of  the  Greek  tyrannies  lasted  long,  and  the  conduct 
of  those  who  held  this  power  was  generally  such  as  to 
attach  in  the  course  of  time  an  odious  signification  to  the 
word  tyrant;  but  it  does  not  exactly  appear  when  this 
change  in  the  signification  of  the  word  was  introduced. 
Tyrannies  among  the  Greeks  seem  to  have  arisen  about  the 
time  of  Archilochus,  when  the  old  kingly  forms  of  govern- 
ment had  been  generally  abolished,  and  democratic  and 
oligarchic  constitutions  had  been  established  in  their  place. 
But  as  such  constitutions  laboured  under  the  defect  of 
being  badly  organized,  there  was  often  a  contest  of  parties 
in  a  state,  which  may  be  represented  by  the  terms  demo- 
cratic and  oligarchic  parties ;  and  an  aspiring  citizen  had 
thus  the  opportunity  of  acquiring  the  sovereignty  by  join- 
ing one  or  tne  other,  and  thus  making  himself  a  tyrant  in 
the  Greek  sense  of  the  term.  Many  of  the  old  Greek 
tyrannies  were  abolished  in  part  by  the  influence  of 
Sparta,  the  constitution  of  wnich  was  hostile  both  to 
monarchy  and  democracy.  But  we  read  of  t3rrannies  so 
called  among  the  Greeks  m  the  time  of  Philip  and  Demos- 
thenes, from  which  we  may  collect  either  that  they  had 
never  entirely  ceased  to  exist,  or  that,  owing  to  circum- 
stances, opportunities  again  occurred  for  ambitious  indi- 
viduals seizing  on  the  sovereign  power  in  states.  Eva- 
goras,  tyrant  of  Cyprus,  a  contemporary  of  Isocrates,  is  the 
subject  of  a  panegyric  by  that  skilml  rhetorician;  and 
Plutarch,  tyrant  of  Eretria  m  Euboea,  joined  king  Philip 
of  Macedon  against  the  Athenians.  It  was,  according  to 
the  expression  of  Isocrates,  one  of  the  great  merits  of  Eva- 
goras  tnat  he  raised  himself  from  a  private  station  to  the 
rank  of  tyrant  (Hpawog),  which  he  expresses  in  another 
place  as  the  acquisition  of  a  kingship.  {Ecag.  Encom,, 
c.  25,  26.) 

Among  the  Roman  writers  t3ntinnus  is  often  used  as 
simply  equivalent  to  king,  especially  by  the  poets.  Cicero 
couples  dominus  and  tyrannus,  thereby  intending  to  use 
tyrannus  in  a  bad  sense,  which  was  perhaps  the  more  eom^ 


mon  acceptation  of  the  word  among  the  Romans  in  his 
time  and  subsequently.  Seneca  seems  to  refer  to  the 
original  sense  of  tyrannus  when  he  says,  *  A  tyrant  is  to  be 
distinguished  from  a  king  (rex)  by  his  conduct,  and  not  by 
the  name:  for  Dionysius  the  elder  (who  was  called  a 
tyrant)  was  a  better  man  than  many  kings ;  and  Luciua 
Sulla  may  be  appropriately  called  a  tyrant,  for  he  only 
ceased  from  slaughter  when  be  had  no  more  enemies  to 
kill.'  (Facciol.,  Lex.,  *  Tyrannus.*)  According  to  this,  a 
man  might  be  called  tyrant  without  bein^  a  cruel  governor, 
for  there  were  instances  of  persons  so  called  who  nad  used 
their  power  with  moderation  ;  and  yet  a  man  who  had  not 
the  title  of  tyrant  might  be  called  tyrant  on  account  of  his 
cruelty.  It  seems  as  if  Seneca  was  tr3dng  to  distinguish 
the  popular  use  of  t3rrant  in  his  time  from  its  earlier  his- 
torical signification.  Tribellius  Pollio  has  written  the 
*  History  of  the  Thirty  Tyrants '  who  sprung  up  in  the 
Roman  empire  in  the  time  of  Gallienus  and  Valerian. 
These  so-called  grants  were  not  more  tyrannical,  in  the 
modem  sense  of  tne  term,  than  many  Roman  emperors. 

The  use  of  the  modem  words  t)rrant,  t)rranny,  tyrannical, 
has  been  as  vague  as  that  of  most  other  political  terms.  The 
term  tyrant  is  properly  limited  to  the  government  of  one  man 
who  is  sovereign,  and  the  popular  application  of  the  term 
expresses  disapprobation  of  his  conduct.  Aristotle's  de- 
finition of  tyranny  would  apply  well  enough  to  a  modem 
tyrant :  he  is  a  sovereign  who  looks  only  to  his  own  in- 
terest, or  what  he  considers  his  own  interest,  and  cares  not 
what  he  does  in  order  to  accomplish  his  objects.  But  if  he 
were  a  wise  sovereign,  and  administered  the  state  solely 
with  a  view  to  his  red  interest,  that  would  be  found  in  the 
main  to  coincide  with  the  interest  of  the  people,  and  he 
would  not  be  called  a  tyrant,  though  perhaps  he  would 
come  within  Aristotle's  definition.  But  Aristotle's  lan- 
guage, though  apparently  precise,  is  not  so,  and  he  means 
by  a  tjrrant  administering  the  state  for  his  own  interest, 
that  he  also  administers  it  to  the  detriment  of  the  people. 
As  the  mass  judge  of  things  by  their  results,  a  sovereign 
would  now  be  called  tyrannical  whose  administration 
should  render  his  people  unhappy ;  at  least  he  would  mn 
great  risk  of  having  this  odious  epithet  applied  to  him, 
whatever  was  the  goodness  of  his  intentions,  if  he  failed  to 
satisfy  the  people.  The  word  tyrannical  is  now  often  ap- 
plied to  acts  of  governments  which  are  not  monarchies ; 
but  this  is  an  improper  use  of  the  word. '  We  may  say  that 
the  laws  enacted  by  the  sovereign  power  in  Great  Britain 
are  sometimes  impolitic,  unwise,  or  injurious  to  the  state 
generally ;  they  majy  also  be  sometimes  called  oppressive  ; 
but  they  cannot  witn  propriety  be  called  tyrannical,  though 
such  an  expression  may  be  and  often  is  used  in  the  vulgar 
sense  of  characterising  a  law  which  for  some  reason  the 
person  who  uses  the  term  does  not  like. 

ConfVision  in  the  use  of  political  terms,  which  is  an  index 
of  confusion  of  thought,  leads  to  absurdity  in  conduct.  It 
is  therefore  a  matter  of  some  moment  to  clear  up  such 
confusion,  which  all  people  should  try  to  do  who  presume 
to  speak  or  write  on  matters  political.  A  careful  perusal 
of  the  following  articles  in  this  work,  even  if  they  should 
not  be  quite  -free  from  error,  will  put  a  man  in  the  way  of 
coining  to  right  tiotions  as  to  the  meaning  of  Aristocracy, 
CoNSTrrtJTioN,  Democracy,  Law,  Monarch,  Republic, 
Sovereignty. 

TYRANT  SHRIKES.     [Shrikes,  vol.  xxi.,  p.  415.] 

TYRANTS,  THIRTY.    [Thirty  Tyrants.] 

TYRE.    [Tyrus.] 

TYRKENNEDY.    [Fermanagh.] 

TYROL,  a  country  in  Germany,  forming  a  part  of  the 
Austrian  dominions,  lies  between  45*^  40'  and  47*  44' 
N.  lat.,  and  between  9"  32^  and  12°  55'  E.  long.  On 
the  west  of  Tyrol  there  is  a  portion  of  the  Lombardo- 
Venetian  kingdom  and  of  Switzerland.  It  is  divided  from 
Lombardy  by  an  uninterrupted  chain  of  high  mountains, 
which  begins  at  the  southern  extremity  on  the  western 
shores  of  the  small  lake  of  Idro,  and  runs  northward  to  the 
immense  mass  of  rocks  which  is  crowned  by  the  Ortler 
Spitz.  North  of  this  mass  the  great  chain  runs  westwai-d 
between  the  Lombardo-Venetian  kingdom  and  Switzer- 
land, but  a  latei-al  chain,  extending  northward,  separates 
Switzerland  from  Tyrol,  and  terminates  on  the  banks  of 
the  Inn  river  with  the  steep  mountains  that  inclose  the 
narrow  valley  in  which  Finstermiinz  stands ;  north  of  the 
Inn  river  the  mountain-range,  known  by  the  name  of 
Rhaeticon,  extends  niearly  east  and  west  between  the  Inn 
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and  the  Rhine,  and  constitatea  a  boundary  between  Tyrol 
and  Switzerland.  The  remainder  of  the  boundary  is  formed 
by  the  course  of  the  Rhine  to  its  entrance  into  the  Boden 
See.  [Lakb  of  Constance.]  On  the  north  of  Tyrol  is 
Bavaria.  Along  this  line  also  there  are  hieh  mountains, 
but  they  do  not  constitute  an  uninterrupted  chain,  being 
broken  by  several  streams  which  originate  in  TVrol  and 
flow  northward  into  the  great  plain  of  Southern  Germany. 
East  of  Tyrol  are  the  Austrian  provinces  of  Austria  and 
Illyria,  from  which  it  is  chiefly  divided  by  the  continuous 
ranges  which  separate  the  river  basins  of  the  Salsa  and  Drau 
from  those  of  the  Inn  and  Eisack ;  only  a  smallportion  of 
the  basin  of  the  Drau  is  included  in  Tyrol.  The  moun- 
tains which  on  the  south  separate  Tyrol  from  the  Lom- 
bardo-Venetian  kingdom  are  frequently  interrupted  by 
streams,  which  escape  from  the  mountain  region  6f  Tyrol 
by  very  narrow  valleys. 

According  to  the  latest  estimates  the  sivface  of  Tyrol 
contains  1 1,457  square  miles,  which  is  not  quite  double  the 
area  of  Yorkshire,  and  somewhat  less  than  three-fourths  of 
the  area  of  Switzerland.  Tyrol  is  much  more  mountainous 
than  Switzerland.  One-third  of  Switzerland  is  an  undu- 
lating or  hilly  plain,  but  Tyrol,  with  the  exception  of  a 
comparatively  small  tract,  is  covered  with  hi^h  mountain- 
masses,  on  wliich  a  great  number  of  summits  nse  above  the 
snow-line  and  are  surrounded  by  extensive  glaciers.  Level 
tracts,  admitting  of  cultivation  with  the  plough,  are  only 
found  on  the  banks  of  the^  rivers,  where  they  sometimes 
attain  a  width  of  a  mile,  and  in  a  few  places  more,  but 
they  are  usually  not  more  than  half  a  mile  wide.  All 
these  tracts  taken  together  do  not  cover  one-tenth  of  the 
surface  of  the  country ;  nine-tenths  are  occupied  by  the 
higher  and  lower  mountain-masses  of  the  Alps. 

The  Tyrolian  Alps  form  the  eastern  portion  of  the  Central 
or  Rhaetic  Alps,  and  do  not  rise  so  high  as  the  Western  Alps 
in  Mount  Rosa  or  Mount  Blanc,  but  they  are  as  high  as  the 
western  portion  of  the  Rhaetic  Alps  in  Graubundten.  The 
most  elevated  parts  lie  along  the  western  boundary-line, 
south  of  the  Inn  river,  and  in  the  great  chain  which  runs 
through  the  country  from  west  to  east,  dividing  the  waters 
which  run  northward  to  the  Danube,  from  those  that  flow 
southward  to  the  Adriatic,  or  eastward  to  the  river  Drau. 
The  western  chain,  as  already  observed,  runs  uninterruptedly 
from  the  Lake  of  Idro  to  the  Ortler  Spitz.  South  of  46**  8' 
it  does  not  attain  the  region  of  perpetual  snow,  and  pro- 
bably does  not  exceed  7^)00  feet  above  the  sea-level.  But 
near  46''  8'  it  rises  in  Monte  Adamello  to  more  than  11,000 
feet,  and  from  this  summit  to  the  Ortler  Spitz  (46**  30^) ; 
hardly  any  portion  of  the  range  is  free  from  snow  even  in 
the  latter  part  of  the  summer.  The  general  elevation  of 
this  range  probably  exceeds  9000  feet  above  the  sea.  The 
Ortler  Spitz  is.  the  highest  summit  of  the  Rhaetic  Alps, 
being  12,855  feet  above  the  sea.  It  is  surrounded  by  other 
summits,  and  is  always  covered  with  snow. 

The  deep  and  wide  valley  of  the  Upper  Etsch  (Adige), 
called  Vintschgau,  separates  the  mountain-masses  of  the 
Ortler  Spitz  from  the  mountain-range  which  traverses  Tyrol 
from  west  to  east.  This  range  is  divided  into  two  high  and 
elevated  mountain-masses,  which  are  divided  by  a  large 
and  wide  depression  of  the  mountain,  which  occurs  near 
11*  30' E.  long.,  and  through  which  the  road  over  the 
Brenner  passes  from  Germany  to  Italy.  The  mountain- 
region  west  of  this  road  consists  of  two  extensive  and  veir 
elevated  mountain-masses,  which  are  connected  by  a  high 
ridge.  The  western  mountain-mass  is  called  the  mountains 
of  the  Platey  Kogl,  or  of  the  Great  Oetzthaler  Femer,  and 
the  eastern  is  named  the  mountains  of  the  Winacher 
Femer.  The  mountains  of  the  Platey  Kogl  occupy  nearly 
the  whole  country  between  the  Inn  nver  on  the  west  and 
the  Achen  river  on  the  east,  a  space  of  nearly  30  miles 
from  south  to  north,  and  20  miles  from  west  to  east.  A 
considerable  portion  of  this  tract  is  always  covered  with 
gnow,  from  which  rise  numerous  pinnacles,  among  which 
the  highest  are  Mount  Gebatsch,  12,276  feet ;  the  Similaun 
Spitz,  11,859  feet;  and  the  Great  Oetzthaler  Femer,  10,434 
feet  above  the  sea-level.  This  is  one  of  the  most  broken 
portions  of  the  Alps,  and  the  snowy  masses  are  only  fur- 
rowed by  two  deep  and  very  narrow  valleys.  The  moun- 
tains of  the  Winacher  Femer,  or  the  eastern  part  of  the 
region,  are  connected  with  those  of  the  Platey  Kogl  by 
a  high  and  narrow  ridge,  which  only  in  a  few  places  is  free 
from  snow  in  summer.  The  Winacher  Mountains  also 
rise  above  the  snow-line,  but  the  mass  is  less  extensive 


than  that  of  the  Platey  Kogl.  Several  summits  rise  above 
10,000  feet,  among  which  are  the  Kitzkamp,  the  Winacher 
Femer,  the  Winter  Stuben,  and  the  Bock  Kogl. 

The  depression  which  occurs  east  of  the  Winacher 
Mountains  is  of  considerable  extent,  for  no  summit  always 
covered  with  snow  occurs  in  a  space  extending  more 
than  18  miles  from  west  to  east.  No  summit  of  this 
part  of  the  Tjrrolian  Alps  probably  exceeds  7500  feet  m 
height;  and  in  the  middle,  near  11"*  30'  E.  long.,  it  sinks 
much  lower:  the  road  over  the  Brenner  is  at  its  highest 
level  C4T*  N.  lat.)  not  more  than  4374  feet  above  the  sea- 
level.  This  is  the  lowest  mountain-road  across  the 
Alps,  and  has  accordingly  become  the  most  frequented 
line  of  commercid  intercourse  between  Germany  and 
Italy.  This  road  may  be  considered  as  beginning  at  Inn- 
spmck  in  the  valley  of  the  Inn,  whence  mnnmg  in  a 
southem  direction  it  ascends  the  valley  of  the  Sill  or  the 
Wipthal  to  its  source  near  the  post-house  of  Brenner, 
where  it  attains  its  highest  level.  Descending  from  it  the 
road  enters  the  valley  of  the  Eisack  above  Sterzin^,  and 
follows  the  course  of  that  river  to  its  junction  with  the 
Etsch  (Adige)  below  Botzen,  whence  it  continues  in  the 
valley  of  Etsch,  to  Trent,  Roveredo,  Avio,  and  Verona.  A 
few  miles  above  Verona  it  emerges  from  the  mountains 
and  enters  the  Plain  of  Lombardy.  Innspmck  is  about 
1920  and  Trent  960  feet  above  the  sea^level. 

East  of  the  depression  through  which  the  road  over  the 
Brenner  lies,  the  most  elevated  masses  of  the  Tyrolian  Alps 
do  not  extend  over  the  greatest  space  in  the  direction  from 
south  to  north,  as  is  the  case  on  the  west,  but  constitute  an 
elevated  g^und  ronnin^  from  west  to  east.  Towards  its 
eastem  extremity  this  high  tract  constitutes  the  boundary 
between  Tyrol  and  the  district  of  Salzach  in  Austria.  It 
is  not  quite  so  elevated  as  the  highest  part  of  the  western 
Tyrolian  Alps,  but  it  contains  an  almost  uninterrupted 
series  of  snow-capped  mountains.  The  highest  summits 
appear  to  be  the  Schwarzenstein,  the  Drei  Herm  Spitz,  and 
the  Gross  Glockner,  which  stands  where  Austria,  Illjrria, 
and  Tyrol  are  contiguous,  and  rises  to  12,438  feet  al>ove 
the  sea-level. 

On  the  north-west  and  north  of  the  moontain-regioa 
hitherto  noticed,  and  separated  from  them  by  the  valley  of 
the  Inn  river,  extends  another  range,  which  contains  the 
sources  of  the  riven  Lech  and  Isar,  which  descend  from  it 
northwards,  and  enter  the  Plain  of  Bavaria.  In  this  range 
only  a  few  summits  rise  above  the  snow-line.  The  highest 
are  the  Arlberg,  which  is  10,200,  and  the  Great  Solstein, 
which  is  9702  feet  above  the  sea-level.  West  of  the  last- 
mentioned  summit  mns  the  road  which  leads  from  the 
Plain  of  Bavaria  to  Innspmck,  and  therefore  is  to  be  con- 
sidered as  the  northem  continuation  of  the  road  over  the 
Brenner.  It  leaves  the  Plain  of  Bavaria  at  Benedictbeuem, 
mns  through  Mittenwald  to  the  Schamitz,  near  which  forti- 
Hcation  it  attains  its  most  elevated  level,  which  hardly  falls 
short  of  6000  feet  above  the  sea.  Hence  it  descends  to  the 
valley  of  the  Inn,  which  it  reaches  at  Zirl,  from  which 
place  to  Innspmck  it  follows  the  valley. 

The  mountains  which  fill  up  the  south-eastern  portion 
of  TVrol  are  called  the  Camic  Alps.  They  begin  on  the 
south-west,  on  the  banks  of  the  Etsch,  north-west  of 
Verona,  and  extend  partly  within  IVto],  and  partly  on  its 
boundary-line  with  tne  Lombardo-Venetian  kin^om,  in  a 
north-eastem  direction  to  the  source  of  the  nver  Drau, 
where  they  tum  to  the  east  and  leave  Tyrol.  Very  few 
summits  of  this  extensive  mountain-region  reach  the  snow- 
line. The  most  elevated  is  Monte  Marmolata,  which  rises 
to  11,500  feet  above  the  sea-level.  The  connection  be- 
tween this  range  and  the  Eastem  Tyrolian  Alps  is  formed 
by  a  moderately  elevated  and  narrow  ridge,  which  occurs 
near  12°  12^  £.  long.,  and  separates  the  sources  of  the 
Drau,  which  flows  eastward,  from  those  of  the  river  Kienz, 
which  mns  westward  and  joins  the  Eisach  at  Brixen.  On 
the  north  this  ridge  is  connected  with  the  extensive  snow- 
masses  and  glaciers  which  occur  south  of  the  Drei  Herm 
Spitz.  Over  this  ridge  mns  the  road  which  connects 
Tyrol  with  the  remainder  of  the  Austrian  state.  It  begins 
at  Brixen,  where  the  Eisach  is  joined  by  the  Rienz,  ascends 
the  valley  of  the  Rienz  to  Toblach,  traverses  the  above- 
mentioned  ridge  east  of  Toblach,  and  descends  into  the 
valley  of  the  Drau  to  Innichen,  in  which  it  continues  to 
Lienz  and  Illyria.  From  this  another  road  branches  off  to 
the  southward,  which  leads  over  the  Pentelsteiner  Pass  to 
the  plain  of  northem  Italy.     It  leaves  the  road  at  Tob 
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lach,  and  runs  in  the  yalley  of  the  Rienz  southward  to  its 

s        source,  which  is  at  the  foot  of  the  Pass  of  Pentelstein. 

The  highest  level  of  the  road  does  not  appear  to  exceed 

5       5000  feet,    South  of  the  mountain-pass  it  enters  ttie  Valley 

•        of  Ampezzo,  the  river  of  which  runs  to  the  Piave,  and 

I        which  valley  opens  into  the  valley  of  that  river  below  Piave 

di  Cadore.    Hence  the  road  traverses  the  lower  mountains 

which  lie  east  of  the  valley  of  the  Piave,  and  runs  through 

Caneda,  Conegliano,  and  Treviso  to  Venice.    This  road  is 

[        a  part  of  the  shortest  road  which  leads  from  the  Plain  of 

[        Bavaria  to  the  Adriatic. 

!  ^  The  mountain-road  over  Monte  Stilvio,  or  the  Stilfser- 
joch,  was  constructed  by  the  Austrian  government  between 
I  1820  and  1825,  for  the  purpose  of  establishing  a  direct 
communication  between  Tyrol  and  the  Valtelin.  This  road 
passes  over  the  elevated  and  snow-covered  mountain- 
masses  which  lie  north-west  of  the  Ortler  Spitz,  and  its 
.  highest  level  rises  to  9174  feet  above  the  sea,  or  nearly 
1500  feet  above  the  snow-line.  It  is  the  loftiest  carriage- 
road  in  Europe :  but,  according  to  the  latest  information, 
the  galleries  constructed  for  the  purpose  of  defending  the 
road  against  the  avalanches,  which  at  certain  seasons  de- 
scend from  the  adjacent  mountains,  have  proved  insufficient, 
and  have  repeatedly  been  broken  down  by  the  immense 
masses  of  snow,  and  the  road  has  been  abandoned. 

The  largest  rivers  of  Tyrol  are  the  Inn  and  the  Etsch. 
The  Inn  rises  in  the  western  part  of  the  Rhaetic  Alps  in 
Engadin  [Enoaoin],  and  runs  about  50  miles  before  it 
enters  Tyrol  by  a  very  narrow  valley  at  f^nstermiinz.     Its 
course  within  Tyrol  is  about  100  miles,  and  it  becomes 
navigable  for  small  river-boats  at  Tel fs,  about  20  miles  above 
Innspruck,  and  for  larger  river-boats  at  Hall,  about  8  miles 
below  Innspruck.      Below  Kufstein  it  leaves  Tyrol  and 
enters  Bavaria.    The  Etsch  originates  in  the  mountains 
west  of  the  Ortler  Spitz,  and  runs  to  the  eastward  until  it  is 
I        joined  by  the  Passeyner  rivulet,  when  it  turns  to  the  south- 
east.    At  its  junction  with  the  Eisach  below  Botzen  it 
turns  southward  and  begins  to  be  navigated.   At  Borghetto 
it  leaves  Tyrol  and  enters  the  Lombardo-Venetian  king- 
dom.   The  navigation  of  these  rivers  is  difficult,  and  fre- 
I        quently  interrupted  by  their  rapidity,  especially  after  the 
I        melting  of  the  snow  in  the  mountains. 
I  As  a  great  portion  of  the  country,  probably  one-tenth,  is 

,  always  covered  with  snow,  whilst  its  most  southern  valleys 
are  hardly  500  feet  above  the  aearlevel,  the  climate  of 
Tyrol  must  difPer  greatly  in  different  places.  At  Innspruck 
the  mean  temperature  of  the  winter  is  30*5°,  or  nearly  8** 
less  than  at  London ;  and  that  of  the  summer  is  64  ,  or 
about  2^"*  more  than  at  London.  The  mean  annual  tem- 
pei-ature  is  49**,  or  1**  less  than  at  London.  At  Trent  the 
mean  annual  temperature  is  53**,  or  nearly  3**  higher  than 
at  London. 

Ail  those  parts  which  on  the  north  are  7500  feet,  and  on 
the  south  8500  feet  above  the  sea-level,  are  always  covered 
with  snow.  Lower  down,  to  an  elevation  of  6000  feet 
above  the  sea,  snow  is  found  all  the  year  round  in  places 
which  are  not  much  exposed  to  the  sun,  but  in  other 
places  the  declivities  of  the  mountains  are  covered  with 
grass  and  flowers.  In  the  region  between  6000  and  5000 
i'eet  trees  do  not  grow,  but  there  are  some  bushes,  between 
which  the  soil  is  covered  with  grass  that  serves  for  pasture 
during  two  or  three  months  in  summer.  There  are  no 
houses  inhabited  all  the  year  round  at  this  elevation/  Fir- 
trees  occur  only  at  an  elevation  of  between  5000  and  4000 
feet,  where  a  few  permanent  habitations  are  found,  and 
some  potatoes  and  vegetables  are  cultivated.  The  winter 
lasts  in  this  region  eight  or  nine  months.  Agriculture  is 
carried  on  with  success  in  all  places  below  4000  feet.  Rye 
and  barley  are  grown,  and  potatoes  to  a  considerable  ex- 
tent, tiiough  they  do  not  grow  large  when  planted  above 
3000  feet.  Apple  and  pear  trees  succeed  at  the  elevation 
of  4000  feet,  and  even  somewhat  higher,  but  plum-trees 
only  to  3800,  and  walnut-trees  to  3600  feet.  The  beech  is 
found  between  3000  and  4000  feet,  and  the  oak  between 
1800  and  3000  feet  above  the  searlevel.  Wheat  does  not 
I  succeed  above  3000  feet,  and  vines  only  between  800  and 
f         1800  feet. 

'  In  Tyrol,  owing  to  the  great  unevenness  of  the  surface, 

I  the  air  is  in  continual  motion,  and  a  calm  day  is  a  rare 
'  occurrence.  The  southern  winds  are  like  the  sirocco  of 
I  Italy,  much  feared  on  account  of  the  effect  that  they  pro- 
duce on  the  health,  especially  in  the  southern  valleys. 
{         They  are  most  frequent  towards  the  end  of  summer  and  in 


the  beginning  of  autumn,  and  dissolve  in  a  few  hours  an 
immense  quantity  of  snow,  which  about  that  season  begins 
to  cover  the  less  elevated  mountains,  and  the  volume  of 
water  which  is  thus  conveyed  to  the  rivers  produces  exten- 
sive inundations  in  some  parts  of  the  valleys.  The  most 
fertile  lands  are  in  the  valfeys  of  the  Inn  and  of  the  Etsch ; 
the  valley  of  the  Etsch  is  the  most  fruitful. 

Wheat,  rye,  barley,  and  oats  are  cultivated  where  the 
climate  or  stony  soil  is  not  unfavourable.  In  some  parts 
buckwheat  is  grown  to  a  great  extent,  and  used  for  bread. 
Millet  is  also  grown,  but  not  extensively.  Indian  com  is 
the  principal  object  of  agriculture  in  the  valleys  on  the 
border  of  Italy,  and  potatoes  are  nearly  as  much  cultivated 
as  in  the  nortiiem.  Hops  ^row  wild  in  the  southern  dis- 
tricts, but  they  are  little  cultivated.  Tobacco  is  grown  to 
some  extent  in  the  southern  valleys.  Flax  and  hemp  are 
cultivated  everywhere,  but  not  extensively.  Fruit-trees 
abound  in  the  southern  valleys,  and  large  quantities  of 
fruits  are  exported  to  Bavaria.  Near  Trent  are  plantations 
of  fig-trees,  and  at  Roveredo  chestnuts  are  very  common. 
In  these  parts  are  also  plantations  of  olive-trees  and  mul- 
berry-trees. A  considerable  quantity  of  silk  is  annually 
collected.  On  the  banks  of  the  Lago  di  Guarda  are  planta- 
tions of  oranges,  whose  fruits  get  quite  ripe.  Wine  is 
made  in  large  quantities,  and  some  sorts  are  very  good,  but 
they  do  not  keep. 

Cattle  are  of  middling  size  and  rather  numerous ;  horses 
are  less  abundant,  and  better  for  the  draught  than  for  the 
saddle.  Sheep  are  very  numerous,  and  in  later  times  some 
attention  has  been  paid  to  the  improvement  of  the  breed. 
Goats  are  more  common  than  in  any  other  part  of  Austria, 
but  pip  are  not  much  kept.  Fowls,  geese,  and  ducks  are 
not  plentiful.  There  are  chamois,  hares,  marmots,  and 
partridges ;  and  there  are  some  large  birds  of  prey,  especi- 
ally eagles. 

Gold  is  found  in  small  quantities;  silver  is  somewhat 
more  abundant.  Copper  also  occurs ;  lead  is  more  abun- 
dant :  iron  also  abounds,  but  it  is  less  worked  than  would 
be  the  case  if  the  mines  in  Ulyria  were  not  much  richer. 
Calamine  is  found  and  worked  at  a  few  places :  coal  also 
is  worked  to  some  extent.  There  are  productive  mines  of 
rock-salt  near  Hall,  about  eig:ht  miles  below  Innspruck.  In 
the  southern  districts  there  is  a  valuable  kinckof  marble, 
resembling  that  of  Carrara,  which  is  much  worked. 

(Rosch,  Die  Schtoeitzer  Alpen,  in  Berghaus^s  Almanach^ 
1841 ;  Hoffmann,  Deutschland  und  seine  Bewnhner.) 

Manufactures  and  Trade, — Though  the  inhabitants  are 
extremely  industrious,  and  have  a  remarkable  talent  for 
mechanical  arts,  Tyrol  is  not  a  manufactiuring  country. 
The  women  spin  flax,  weave  linen,  knit  caps  and  stockings, 
make  baskets  and  straw  hats  ;  they  make  wooden  ware  for 
sale,  and  Bregenz  formerly  reared  great  numbers  of  canary- 
birds  as  objects  of  commerce.  Some  towns  manufacture 
goods  of  various  kinds,  as  Bregenz,  Roveredo,  Ala,  and 
Innspruck.  It  is  remarkable  that  some  valleys  confine 
themselves  to  one  branch  of  industry,  in  which  they  excel. 
The  trade  of  Tyrol  is  considerable,  especially  the  transit 
trade,  which  is  much  facilitated  by  the  admirable  new  roads. 
Besides  the  export  of  the  natural  productions  of  the  country, 
thousands  of  the  inhabitants  annually  migrate  as  pedlars  or 
hawkers,  with  gloves,  carpets,  carvings  in  wood  HromGrb- 
den),  and  engravings ;  the  trade  in  canary-birds  has  nearly 
ceased.  The  Tyrolese  have  a  remarkable  talent  for  the  fine 
arts :  Pilcher,  one  of  the  most  eminent  of  modem  lapida^ 
ries ;  Troger,  one  of  the  best  fresco  painters  of  the  eigh- 
teenth century ;  the  sculptors  Schbpf  and  Zeuner,  Sir  G. 
Kneller  and  Angelica  Kauffman,  were  natives  of  Tyrol.  The 
Tyrolese  have  likewise  a  good  genius  for  mechanics,  which 
wants  only  to  be  well  directed  and  more  encouraged. 
Education  has  been  much  extended  within  these  few  years. 
In  1833  there  were  1564  schools,  including  12  high  schools, 
36  schools  of  industry,  and  12  schools  Of  design.  Of  1 10,856 
children  of  an  age  to  go  to  school,  108,58iB  actually  at- 
tended. Besides  these  there  are  eight  gymnasia,  a  lyceum, 
two  seminaries,  and  a  university  at  Innspruck.  The  bene- 
ficent and  charitable  institutions  are  numerous  and  well- 
conducted. 

Population. — According  to  returns  made  in  the  years 
1829  to  1832,  the  population  had  been  progressively  in- 
creasing, and  was  in  the  latter  year  813,000,  of  whom  above 
600,000  were  Gtermans  and  the  remainder  Italians.  They 
are  all  Roman  Catholics.  The  population  may  nqw  bei 
830,000. 
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Character^  Manners,  and  Language. — ^The  character  of 
theTyroleae  has  many  peculiarities  which  distinguish  them 
from  all  their  neighbours.  They  are  honest,  ii>ank,  with  a 
very  independent  spirit  and  a  nice  sense  of  honour,  and 
strong  attachment  to  their  native  land;  the  object  of  the 
numerous  emigrants  bein^  merely  to  save  a  small  capital, 
to  enable  them  to  buy  a  piece  of  land  at  home.  They  are 
especially  distinguished  by  their  devoted  attachment  to 
their  sovereign,  the  emperor  of  Austria.  They  are  fond  of 
the  chace  and  of  m&nly  games,  and  are  a  poetical 
and  musical  people.  They  are  said  to  be  immode- 
rately fond  of  spirituous  liquors.  Even  the  J^ls  smoke 
tobacco,  and  chewing  tobacco  is  general.  To  their  love 
of  brandy,  of  priae-fighting,  and  of  satirical  songs  may  be 
ascribed  the  many  amays,  often  attended  with  the  infliction 
of  dangerous  wounds,  which  are  more  numerous  in  Tyrol 
than  in  all  the  other  provinces  of  the  empire  together. 
The  above  remarks  appiy  only  to  the  German  population. 
The  inhabitants  of  Southern  Tyrol  have  more  of  the  Italian 
in  their  mannei-s,  language,  and  even  in  their  dress,  while 
the  North  retains  more  of  the  antique  character. 

History. — At  the  earliest  period  to  which  we  can  trace 
the  history  of  Tyrol  it  formed  part  of  Rhsetia,  and  was  sub- 
dued by  the  Romans  in  the  reign  of  Augustus.  After  being 
ravaged  by  successive  hordes  of  barbarians,  the  Marco- 
manni,  the  Alemanni,  the  Huns,  and  the  Goths,  it  was 
divided  into  several  petty  lordships,  all  of  which  acknow- 
ledged the  supremacy  of  the  princes  and  dukes  of  Bavaria. 
In  the  twelfth  century,  on  the  fall  of  the  house  of  Guelph, 
the  TVrolese  became  immediate  subjects  of  the  empire, 
and  the  petty  lordships  were  absorbed  under  two  heads : 
the  two  families  being  united  by  marriage,  the  country 
was  governed  by  one  sovereign,  the  last  of  whom  dying 
in  1^,  left  one  daughter,  Margaret  Maultasche,  who 
made  over  her  dominions  to  her  cousins  the  dukes  of 
Austria.  Austria,  after  having  remained  in  possession  of 
it  several  centuries,  was  compelled  to  cede  it  by  the 
peace  of  Presburg,  in  1805,  to  Bavaria.  Attached  as  the 
people  were  to  the  house  of  Austria,  and  to  their  constitu- 
tion, which  was  remarkably  free,  they  were  dissatisfied 
with  the  change  of  masters,  and  still  more  with  the  mea- 
sures of  the  Bavarian  government.  Accordingly,  when  war 
between  France  and  Austria  again  broke  out  in  1809,  the 
whole  province  rose  in  arms,  under  Andreas  Hofer,  but  the 
great  disasters  of  Austria  left  them  without  support,  and  the 
country  was  again  occupied  by  the  French  and  Bavarians, 
in  whose  possession  it  remained  till  1814,  when,  to  the 
great  joy  of  the  people,  they  were  restored  to  the  domimon 
of  Austria,  and  reinstated  in  all  their  antient  privileges. 

Trent,  the  chief  town  of  the  circle  of  the  same  name,  is 
situated  on  the  navigable  river  Adige,  in  a  beautiful  arid 
fertile  valley  which  is  surrounded  with  high  mountains. 
A  traveller  coming  from  Germany  is  much  struck  with  the 
appearance  of  this  city,  which  has  quite  an  Italian  cha- 
racter :  the  houses  are  very  high,  with  flat  roofs,  the  streets 
tolerably  wide,  and  well  paved  with  broad  flag  pavement 
for  pedestrians.  There  are  many  handsome  buildings  in  the 
city,  and  some  churches  worthy  of  notice .  Among  the  former 
are  the  theatre,  the  episcopal  palace,  and  the  palace  of 
Tertaga  Tabarelli,  built  of  red  marble  by  Bramante  d'Ur- 
bino:  of  the  thirteen  churches  the  most  remarkable  are 
the  cathedra],  a  large  edifice  in  the  old  Greek  style,  en- 
tirely of  marble,  the  building  of  which  was  begun  in  the 
tentn  century  and  finished  in  the  sixteenth  ;  2,  Santa  Maria 
Maggiore,  built  entirely  of  red  marble,  with  an  extremely 
lofty  chapel,  which  is  much  admired,  and  is  memorable  as 
having  been  the  place  in  which  the  Council  of  Trent  held 
its  sittings  fVom  1545  till  1562 ;  3,  the  church  of  the  semi- 
nary (formerly  belonging  to  the  Jesuits),  adorned  with  a 
prot\ision  of  costly  marble ;  4,  the  church  della  Annun- 
ziata,  the  lofty  cupola  of  which  is  supported  by  immense- 

gillars  of  red  marble,  each  consisting  of  a  single  block, 
ome  of  the  churches  and  palaces  have  fine  paintings. 
Signer  Grovanelli  has  a  remarkable  collection  of  medals 
and  antiquities,  mostly  found  in  South  Tyrol.  Trent  is  the 
residence  of  the  prince-bishop,  with  a  chapter  of  eight 
canons.  The  city  has  12,000  inhabitants,  wnose  occupa- 
tions are  the  silk  manufacture  and  the  cultivation  of  the 
vine.  There  are  in  the  city  extensive  sugar-houses,  a 
large  imperial  tobacco  manufactory,  and  many  distilleries 
of  brandy  and  spirits  of  wine.  Among  the  public  institu- 
tions are  a  gymnasium,  a  lyceum,  a  Franciscan  and  a  Capu- 
chin convent,  and  various  hospitals  and  poor-houses. 


Roveredo  ia  situated  in  the  middle  of  the  pleasant  TrftTanTTi 
valley,  which  is  planted  with  vines  and  mulberry-trees,  on 
the  river  Leno,  which  flows  through  the  town,  and  at  a 
short  distance  from  the  left  bank  of  the  Adige,  over  which 
there  is  a  Stone  bridge.  The  town,  though  not  large,  ha* 
many  handsome  houses,  mostly  built  of  marble.  The 
new  street,  Corso  Nuovo,  in  particular  is  adorned  with  fine 
edifices :  the  theatre  stands  at  the  beginning  of  this  strett. 
The  castle,  which  is  surrounded  with  high  walls,  is  worth; 
of  notice.  The  town  is  the  seat  of  several  courts  of  justice, 
and  has  a  gymnasium,  three  monasteries,  an  Bng'lish  con- 
vent with  a  school  for  girls,  a  public  library,  and  some 
charitable  institutions.  The  inhabitants,  about  16,000  in 
number,  manufacture  silk,  leather,  and  tobacco,  and  haM 
a  considerable  trade  in  silk  and  twist :  200,000  lbs.  of  sslk 
are  annually  exported.  In  1487  Roveredo  was  taken  by 
storm  by  the  archduke  Sigismund,  in  sight  of  the  whole 
Venetian  army.  On  this  occasion  bombs  were  used  for  the 
first  time. 

BoTZEN,  Brbobnz,  Brexbn,  Innspruck,  and  Scbwatz 
are  described  under  their  respective  names. 

(Brockhaus,  Conversations  Lexicon ;  Blumenbach,  G^ 
malde  der  Oesterreichischen  Monarchic ;  Die  Oesterreich- 
ische  National  Encyclopadie;  R.  v.  Jenny,  Handlmch  Jut 
Reisende  durck  Oesterreich,  edited  by  A.  Schmidt.) 

TYRONE,  an  inland  county  in  the  province  of  Ulster, 
in  Ireland,  bounded  on  the  north  ana  north-east  by  the 
county  of  Londonderry,  on  the  east  by  Lough  Neagh,  on 
the  south-east  by  the  county  of  Armagh,  on  the  south  by 
that  of  Monaghan,  on  the  south-west  by  that  of  Ferma- 
nagh, and  on  the  west  and  north-west  by  that  of  Donegal. 
Its  form  approximates  to  that  of  an  oblong  quadrangle, 
with  its  sides  facing  the  north-east,  south-east,  south-we^t, 
and  north-west  respectively.  The  largest  dimensions, 
which  are  the  diagonals  of  the  quadrangle,  are  as  follows : 
from  the  shore  of  Lough  Neagh  at  the  mouth  of  the  Ballin- 
deny  river  in  the  east,  to  the  border  of  the  county  of 
Donegal  in  the  west,  57  miles ;  and  from  the  banks  of  the 
Foyle,  at  the  Junction  of  the  three  counties  of  TjTone, 
Donegal,  and  Londonderry  in  the  north,  to  the  junction  of 
the  three  counties  of  Tyrone,  Armagh,  and  Monaghan  in 
the  south,  47  or  48  miles.  The  area  (including  that  pail 
of  Lough  Neagh  which  is  assigned  to  this  county)  is,  ac- 
cording to  the  Ordnance  Survey,  806,295  acres,  3  roods 
(or  nearly  1280  square  miles),  of  which  774,500  acres, 
2  poles  (or  1210  square  miles)  are  land ;  and  31,795  acres, 
2  roods,  38  poles  (or  nearly  50  square  miles)  are  water. 
The  |x>pulation,  in  1831,  was  304,468,  giving  nearly  212 
inhabitants  to  a  square  mile.  In  area  it  is  about  equal  to 
the  English  count3r  of  Gloucester,  but  falls  considerably 
short  of  it  both  in  amount  and  density  of  population. 
Omagh,  the  assize  town,  is  96  miles  in  a  direct  line  north- 
north-west  of  Dublin,  or  110  miles  by  the  Londonderry 
mail  road  through  Ashbourne,  Slane,  Carrickmacross, 
Castle  Blayney,  Monaghan,  and  Aughnaclov ;  in  54®  3(i' 
N.  lat.  and  7*  19'  W.  long.  The  county  itself  lies  be- 
tween 54**  19'  and  54°  57' N.  lat.,  and  between  6^  35'  and 
7^  56'  W.  long. 

Surface,  Geology,  Hydrography,  and  Communications.— 
This  county  lies,  for  the  most  part,  betweenjhe  two  moun- 
tainous districts  which  cross  Ulster  from  east  to  west. 
The  northernmost  of  these  disti-icts  (that  of  Antrim,  Lon- 
donderry, wid  Donegal)  encroaches  upon  the  northern 
border;  and  the  southernmost  (that  of  Down,  Armagh, 
Monaghan,  and  Fermanagh)  encroaches  on  the  southern 
border.  Outlying  groups  of  mountains  occupy  portions  of 
the  intermediate  district,  especially  on  the  west,  whcit 
they  extend  nearly  across  the  county.  Another  group, 
connecting  the  two  great  mountain-districts,  crosses  the 
county  a  little  to  the  eastward  of  the  centre,  and  divides 
the  lower  ground,  which  occupies  most  of  the  central  and 
eastern  parts  of  the  county,  into  two  parts :  the  plain  or 
basin  of  Omagh  in  the  centre,  and  tne  plain  of  Lough 
Neagh  on  the  east. 

The  plain  of  Lough  Neagh  (the  surface  of  which  lough 
is  nearly  50  feet  above  the  level  of  the  sea)  rises  graduaSj 
from  the  shore  of  the  lough  westward  towards  the  moun- 
tains which  separate  it  from  the  plain  of  Omagh  :  it  ex 
tends  south-eastward  across  the  border  of  the  county, 
which  is  here  formed  by  the  river  Blackwater,  into  tfie 
adjacent  county  of  Armagh ;  and  south-westward  to  the 
neighbourhood  of  Ologher  and  Pive-mile-town,  to  the  foot 
of  the  mountains  which  border  on  the  county  of  F^rma- 
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nagh :  northward  it  extends  along  the  shores  of  Lough 
Neagh  into  the  county  of  Londonderry. 

The  part  of  the  plain  adjacent  to  the  lough,  and  to  the 
river  Blackwater  as  far  up  as  Charlemont,  is  occupied  by 
tertiary  formations,  probably  lacustrine,  consisting  of  beds 
of  white,  brown,  ana  greenish-blue  clay,  alternating  with 
white  and  grey  sand  :  they  have  been  bored  in  some  places 
to  the  depth  of  294  feet  without  reaching  the  subjacent 
formations.  Irregular  beds  of  lignite  occur,  and  this  mi- 
neral is  dug  by  the  inhabitants,  when  other  fuel  is  scarce, 
for  their  domestic  use.  This  clay  district  is  similar  to  that 
of  Bovey  in  Devonshire  ;  but  no  good  white  potters'  clay 
has  been  found,  though  several  pits  have  been  opened 
both  for  potters'  clay  and  pipe-clay.  To  the  north-west  of 
the  tertiary  beds,  the  secondary  formations,  chalk,  green- 
sand,  and  lias,  crop  out,  being  covered  in  places  by  masses 
of  tabular  trap.  These  are  succeeded  by  the  red  marl  or 
new  red-sandstone,  which  on  the  south-west  immediately 
succeeds  the  tertiary  beds.  Between  Dungannon  and 
Stewart's-town  is  a  coal-field  which,  though  small,  contains 
more  beds  of  workable  coal  than  any  other  in  Ireland,  and 
affords  coal  similar  to  that  of  Ayrshire.  There  are  col- 
lieries at  Drumglass  near  Dungannon,  and  at  Coal  Island, 
nearly  midway  between  Dungannon  and  StewartVtown. 
The  formations  of  the  limestone  group  (corresponding  in 
geological  position  to  the  carboniferous  or  mountain  lime- 
stone of  England)  occupy  nearly  all  the  remainder  of  the 
plain,  and  extend  south-westward  to  the  neighbourhood  of 
Clogher,  where,  contrary  to  its  general  character  in  Ire- 
land, it  rises  into  tolerably  lofty  mountains.  The  lime- 
stone mountain  south  of  Clogher,  known  as  Slievh  Beagh, 
rises  to  the  height  of  1254  feet. 

The  plain  of  Lough  Neagh  is  drained  by  the  Ballin- 
derry  in  the  north,  and  the  Blackwater  in  the  south ;  both 
have  the  upper  part  of  their  course  in  the  county  and  the 
lower  part  on  the  border ;  the  length  of  the  Ballinderry  is 
about  25  miles ;  of  the  Blackwater,  46  miles.  The  latter 
is  navigable  for  about  eight  miles,  namely,  below  Charle- 
mont,  where  the  Ulster  canal,  which  skirts  its  course  on 
the  Armagh  side  for  many  miles  above  the  junction,  opens 
into  it.  A  canal,  five  miles  long,  conveys  the  produce  of 
the  Coal  Island  collieries  into  the  Blackwater. 

The  plain  of  Omagh  is  inclosed  on  nearly  every  si4e  by 
mountains :  it  exten&  to  the  south-west  into  the  county 
of  Fermanagh,  to  the  border  of  Lough  Erne  ;  and  to  the 
north-west,  to  the  border  of  the  county  of  Donegal ;  and 
is  drained  by  the  streams  which  unite  to  constitute  the 
Foyle.  The  eastern  and  southern  part  of  this  plain,  and 
the  extension  towards  Lough  Erne,  are  occupied  by  the 
old  red-sandstone,  which  abuts  upon  and  in  some  places 
covers  the  granite  and  protruded  greenstone  which  form 
the  mass  of  the  mountains  that  separate  the  two  plains  of 
Lough  Neagh  and  of  Omagh.  The  rest  of  the  plain  of 
Omju^h  and  the  mountains  which  on  other  sides  environ  it 
consist  of  mica  slate,  covered  in  extensive  tracts  by  the  old 
red-sandstone,  by  the  different  members  of  the  carboni- 
ferous limestone  series,  or  by  the  millstone-grit.  There 
nre  some  quarries  of  inferior  slate.  Freestone  and  lime- 
stone are  quarried  in  various  parts  of  the  county ;  the 
limestone  of  Cookstown  is  remarkable  for  the  number  and 
variety  of  its  fossil  remains. 

The  Camoan,  or  Camowen,  the  principal  of  the  streams 
which  unite  to  form  the  Foyle,  rises  in  trie  mountains  that 
separate  the  plains  of  Lough  Neagh  and  Omagh,  and  flow- 
ing westward  to  Omagh,  receives  the  Drumragh  from  the 
southern  part  of  the  county :  it  then  turns  northward,  and 
flows  by  Newtown-Stewart  to  the  border  of  the  county  at 
Strabane  ;  and  after  separating  for  some  miles  Tyrone  irom 
Donegal,  finally  quits  the  county  to  enter  that  of  London- 
deiTy.  Its  whole  length,  includmjB^  Lough  Foyle,  is  about 
76  miles,  of  which  above  50  are  m  this  county  or  on  the 
border.  It  takes  the  name  of  Strule  soon  after  its  junction 
with  the  Drumragh ;  below  the  junction  of  the  Derg  it  ;s 
called  Moume,  and  finally,  below  the  junction  of  the 
Finn,  Foyle.  It  is  navigable  below  Newtown-Stewart, 
about  30  miles  from  its  source.  Its  chief  tributaries  in  this 
county  are  the  Drumragh  and  the  Derg  on  the  left  bank, 
and  the  Owen  Killew  on  the  right  bank.  At  Strabane  it 
receives  the  Finn  from  the  county  of  Donegal,  which  is 
navigable  to  Stranorlar,  and  has  the  last  four  miles  of  its 
course  on  the  border  of  this  county.  The  Strabane  canal 
runs  from  the  town  of  Strabane  about  three  miles  into  the 
Foyle,  to  which  river  its  course  is  parallel. 


The  lakes  are  numerous ;  but  are  all  small  except  Lough 
Neagh^  of  whose  surface  27,355  acres,  1  rood,  28  poles,  or 
nearly  43  square  miles,  are  assigned  in  the  Ordnance  Sur- 
vey to  this  county. 

The  Dublin  and  Londonderry  mail-road  crosses  the 
country  from  south-east  to  north-west  by  Aughnacloy, 
Ballygawley,  Beragh,  Omagh,  Newtown-Stewart,  and  Stra- 
bane ;  the  Newry  and  Coleraine  cross-mail  road  crosses  the 
eastern  side  of  tne  county,  through  Moy,  Dungannon,  and 
Cookstown. 

We  subjoin  the  height  of  some  of  the  more  remarkable 
elevations:  Slievh  Sawel,  2238  feet;  Mullagh  Clogher,  or 
Straw  Mountain,  2083  feet ;  Oughtdoorish,  1866  feet ;  Car- 
nakilly,  1596  feet;  Slievh  Kirk,  1225  feet ;  and  Fir  Moun- 
tain, 1118  feet;  all  on  or  near  the  border  of  the  county 
towards  Londonderry.  Dooish,  in  the  mountain  group 
which  bounds  the  plain  of  Omagh  on  the  west,  1119  feet ; 
Mullagh-cam,  1778  feet ;  Bessy  Bell,  1386  feet ;  Slievh 
Ard,  1381  feet ;    and  Mary  Gray,  826  feet :  all  north  of  the 

Slain  of  Omagh.  The  hills  north-east  of  the  plain  of 
>magh,  between  the  Owen  Killew  and  the  Glenelly, 
feeders  of  the  Camoan,  rise  to  the  height  of  1432  feet. 
The  measurements  are  from  the  Ordnance  Survey. 

Agriculture,  State  of  the  Population,  <J^. — ^Tne  follow- 
ing particulars,  borrowed  from  the  Appendix  to  the  First 
Report  of  the  Irish  Poor  Commissioners  {Pari,  Papers  for 
1836,  vols,  xxxi.-xxxiii.),  relate  to  the  barony  of  Omagh, 
which  has  an  area  of  224,675  acres,  or  351  square  miles, 
beinff  more  than  a  fourth  of  the  whole  county.  We  quote 
the  observations  of  Jonathan  Binns,  Esq.,  one  of  the  Com- 
missioners, *  On  the  Nature  and  State  of  Agriculture.' 

*  The  soil  of  the  barony  of  Omagh  is  mostly  of  a  light 
friable  nature,  and  of  a  brown  colour,  upon  a  nrm,  loamy 
subsoil,  mixed  with  gravel,  and  in  some  places  upon  a 
sandstone,  and  others  upon  a  slaty  rock.  Limestone  is 
found  at  Kilmore,  near  the  town  of  Omagh,  at  Drumquid, 
and  on  the  borders  of  the  county  of  Fermanagh.  Peat  bo^ 
and  mosses  abound  in  all  parts  of  the  barony;  in  then- 
vicinity  the  land  is  of  a  moory  or  peaty  nature  upon  a 
clayey  subsoil. 

*  The  agriculture  in  this  barony  is  very  far  behind  that 
of  the  county  of  Armagh,  or  any  other  we  have  visited. 
The  principal  landlords  are  absentees,  and  do  not  encou- 
rage improvements ;  many  of  the  farmers  are  ignorant  of 
the  cultivation  of  turnips,  clover,  rape,  or  mangel-wurzel : 
some  of  them  say  they  are  aware  of  ^he  advantage'  they 
would  receive  by  these  plants,  but  they  are  too  poor  to  get 
lime,  manure,  or  sand  to  begin  the  system.  Their  plan  is 
to  grow  a  succession  of  oat  crops  (sometimes  five),  after 
potatoes,  till  the  land  can  no  longer  produce,  and  in  that 
exhausted  state  it  is  left  to  rest,  as  tney  term  it,  till  it  is 
ready  for  a  repetition  of  this  scourgjng  process.  The  pasture 
afforded  in  the  interim,  left  as  it  is  m  many  or  most  cases 
to  spontaneous  production,  is  poor  in  the  extreme ;  some 
few  sow  a  little  white-grass  {Holcus  lanatus).  Rye-grass 
and  timothy-grass  are  sown  in  a  very  few  instances,  and  a 
little  clover.  It  is  said  there  is  no  Agricultural  Society  in 
the  county  of  Tyrone.  The  farms  average  about  12  acres 
Irish  measure.  Two-thirds  are  ordinarily  under  the  plough. 
The  rent  of  the  arable  land,  keeping  the  high  land  near  the 
mountains,  is  1/.  lOs.  per  acre,  Irish ;  the  tithe.  Is,  to  28. 6d. ; 
the  county  cess,  3s.  to  4s.  per  acre.  Many  have  leases,  but 
without  any  instruction  for  proper  cultivation,  and,  on  the 
other  hand,  without  any  condition  on  the  part  of  the 
landlord  to  assist  the  tenant  in  draining,  limeing,  building, 
fencing,  &c.,  as  is  the  usual  practice  in  many  parts  of  Eng- 
land. Notwithstanding,  it  is  usual  for  the  farmers  to  burn 
lime,  as  the  number  of  limekilns  in  all  parts  of  the  barony 
testify.  The  limestone  at  Kilmore  costs,  at  the  quarry,  2s. 
per  ton ;  when  burned,  it  is  charged  lOc^.  per  barrel  of  four 
bushels.  The  farmers  prefer  carting  the  stone  and  burning 
it  in  kilns  with  sods  or  turf  on  their  own  farms ;  this  they 
do  at  vacant  times :  the  breaking  and  burning  cost  Sd.  per 
ton,  therefore  2s.  8d.  per  ton  is  all  the  farmer  is  out  of 
pocket,  the  rest  is  his  own  cartage  and  labour  in  stone, 
tuif,  &c. :  30  or  40  barrels  are  put  on  land  which  has  been 
previously  arable,  and  double  this  number  is  laid  on  rough, 
unbroken-up  ground :  from  100  to  120  of  these  barrels  are 
frequently  laid  on  the  latter  kind  of  land  in  Lancashire  and 
the  adjoining  counties.  Many  of  the  farmers  make  com- 
posts of  lime,  earth,  peat,  clay,  mud,  and  dung,  and  are 
generally  careful  to  put  some  peat  or  other  absorbent  into 
Uieir  midden-steads,  or  yards,  but  they  never  can  have  a 
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sufficient  supply  of  manure  till  they  adopt  the  system  of  keep- 
ing their  cattle  on  green  food  in  the  hoase.  Another  proof 
of  the  advantage  of  cutting  green  food  for  cattle,  and  keep- 
ing them  in  the  house,  may  be  adduced  by  compaiing  the 
quantity  of  butter  given  by  the  same  description  of  cow 
under  tne  two  modes  of  feeding.  In  Omagh  they  state  the 
quantity  to  be  60  to  70  lbs.  in  the  year :  in  Armagh,  under 
the  stall-feeding,  it  is  100  to  112  lbs.  The  old  Irish  breed 
prevails  here  almost  exclusively,  no  improved  breed  having 
been  introduced. 

*  Sheep  are  rarely  seen ;  we  observed  on  an  average  about 
one  in  a  mile,  in  travelling  through  most  pai-ts  of  the  barony : 
except  in  demesnes,  it  was  said  hy  the  farmers  that  there  was 
one  sheep  to  about  20  acres.  The  pigs  in  this  barony,  as 
well  as  in  the  other  parts  of  Ireland  which  we  have  visited, 
are  of  a  good  description.  The  horses  are  also  useful,  and 
adapted  to  the  country  and  the  small  farms.  The  car  is 
still  in  use  here,  with  the  revolving  axletree  and  solid 
wheels :  there  is  also  a  species  of  carriage  quite  novel  to 
me,  viz.  a  sledge,  or  as  it  is  here  called,  a  sled  or  slide :  it 
consists  of  the  shafts  of  a  cart,  having  nailed  to  each  of 
them  at  the  lower  end  a  piece  of  crooked  wood,  a  yard  or 
four  feet  lon^,  to  slide  upon  the  ground ;  upon  these  shafts 
a  basket  is  placed  to  cairv  turf,  hay,  &c. ;  these  sledges  are 
used  on  the  mountain-siaes,  being  lighter  to  draw  up  the 
steeps  of  the  hills,  and  less  subject  to  be  overturned,  fhey 
do  not  appear  to  be  aware  of  the  convenience  so  general  in 
En^lana  of  what  are  called  shelvings,  viz.  a  simple  slight 
projecting  rail,  extended  round  the  cart  for  the  purpose  of 
carrying  a  load  of  hay  or  straw. 

'  The  ploughs  have  been  much  improved ;  the  old  clumsy 
wooden  plough,  with  its  wooden  mould-board,  has  given 
place  to  the  ^cotch  and  iron  plough,  with  a  pair  of  horses 
abreast.  Their  spades  and  shovels  differ  from  the  English 
in  having  handles  five  or  six  feet  long,  which  are  certainly 
calculated  for  keeping  the  body  more  erect,  and  for  ease 
in  their  use,  and  in  some  cases  may  be  as  useful,  but  the 
English  spade  and  shovel  are  in  my  opinion  calculated  for 
doing  more  work  in  a  given  time.  Although  the  roads  in 
every  direction  were  receiving  great  iiyury  from  the  accu- 
mulation of  water  and  mud  upon  theni,  we  did  not  see  half 
a  dozen  men  employed  at  them  during  the  ten  da^s  we 
were  residing  in  and  travelling  in  the  barony ;  that  is,  we 
did  not  six  times  see  any  man  employed  upon  them.  It  is 
notorious  that  so  many  poor  men  are  forced  to  be  idle,  though 
so  anxious  to  get  a  day's  work,  that  they  would  travel  six 
or  seven  miles  for  it,  according  to  the  evidence  fiven  at 
Armagh.  A  little  labour  in  opening  the  sides  to  allow  the 
water  to  run  freely  off,  scraping  the  mud  off,  and  putting 
a  few  stones  into  the  hollows,  saves  the  great  expense 
which  is  very  commonly  resorted  to  in  covering  a  road 
entirely  with  broken  stones,  rendering  it  almost  impassable 
for  a  long  time.  Many  of  the  roads  which  are  not  tm-n- 
^ike  are  m  a  most  neglected  and  shameful  state,  but  the 
larmei*s  say  that  they  cannot  adopt  any  proceedings,  and 
therefore  must  submit. 

'  Very  little  attempt  appears  to  be  made  to  cultivate  the 
surface  of  the  bog-lands ;  what  is  done  is  chiefly  by  hand- 
labour:  no  horses  are  used  upon  mosses  or  bogs,  with 
pattens  to  prevent  them  sinking,  as  practised  in  Lancashire* 
Potatoes  are  all  grown  on  the  ridge  or  lazy-bed  method ; 
not  a  single  instance  occurred  where  the  plough  was  used. 
Wheat  is  very  little  grown,  which  may  be  in  part  accounted 
for  by  tlie  distance  to  any  port  or  water-conveyance  :  what 
is  produced  is  carted  to  Caledon  or  Deny,  a  distance  of  30 
Irish  miles :  many  parts  of  the  barony  and  county  are  well 
adapted  to  its  growth  under  proper  cultivation.  At 
Omagh  there  is  a  good  market  for  oats.  Very  few  orchards 
are  to  be  found. 

*  Many  of  the  enclosures  are  large  for  the  size  of 
the  farms,  and  the  fences  so  bsul,  that  they  are 
obliged  to  bring  all  their  cattle  into  the  house  at  night, 
often  without  food,  and  attend  them  by  day.  In  more 
parts  Quickset  fences  have  taken  the  places  of  whins  and 
mounds  of  earth,  but  in  these  cases  the  tenants  have  had 
to  purchase  the  thorns  and  plant  them,  which  are  not  very 
dear,  say  3*.  to  5*.  a  thousand.  It  is  allowed  by  all  that 
the  farmers  are  becoming  veiy  poor,  and  less  able  to  make 
any  improvement :  the  situation  of  the  cottier  is  deplorable, 
living,  or,  more  properly,  merely  possessing  an  existence, 
in  poverty,  rags,  and  wretchedness,  in  dwellings  not  fit  for 
a  human  being,  frequently  without  windows  or  chimneys, 
built  of  sods  or  mud,  12  or  14  feet  square,  imperfectly 


covered  with  rushes  or  straw,  the  smoke  issuing  out  of  ibe 
door  and  various  parts  of  the  roof.* 

The  Irish  acre  is  equal  to  1  acre  2  roods  10  ^  poles 
statute  measure  ;  and  the  Irish  mile  to  1  mile  2  furlongs  7 
poles. 

The  cultivation  of  potatoes  has  increased.  There  is  no 
permanent  ^rass-land.  The  butter  of  the  disti-ict  is  of 
second  quality,  but  it  has  improved  considerably  of  l&le 
years.     Very  little  cheese  is  made. 

The  con-acre  system  is  by  no  means  so  general  in  tlii^ 
county  as  in  many  parts  of  Ireland :  in  a  great  number  ot' 
parishes  it  is  quite  unknown. 

Farm  servants,  unmarried  and  living  in  their  mastei*' 
houses,  receive,  according  to  their  skill,  from  5/.  to  7/-  & 
year  besides  their  living.  Day-labourers  in  and  about  the 
towns  are  generally  without  regular  employment,  and  form 
the  most  destitute  class.  Cottier  labourers  ai*e  the  niocst 
numerous  class.  These  give  the  first  four  days'  labour  out 
of  every  week  throughout  the  year  to  a  farmer,  for  which 
they  receive  fi-om  the  farmer  the  following  payment : — their 
food  on  the  days  when  they  work  for  him ;  a  cabin  and 
fVom  15  to  20  perches  of  manured  land  for  potatoes ;  as 
much  land  as  will  be  sufficient  for  sowing  two  pecks  ol 
flax ;  and  permission  to  cut  as  much  turf  as  two  men  can 
cut  wiUi  spades  in  a  day,  which  turf  is  brought  home  for 
them  by  the  farmer.  I  n  some  cases  they  ^et  a  litt le  ground, 
perhaps  half  a  rood,  for  oats :  the  remaining  two  days  of 
the  week  are  considered  necessary  for  the  cultivation  of 
their  own  little  crop,  out  of  the  proceeds  of  which  they 
have  to  clothe  themselves  and  their  families,  to  feed  those 
families  all  the  year  round,  and  themselves  three  davs  out 
of  every  seven.     This  difficult  task  they  are  enabled  to 

Serform  chiefly  by  the  industry  of  tlieir  families  in  the 
ressing  and  siue  of  their  flax  and  by  rearing  a  pig.  AVhcn 
a  cottier  is  old,  and  unable  to  work  as  the  farmer  wishess 
he  must  go  out  and  beg,  unless  he  has  a  family  able  to 
maintain  him.  If  sick  and  unable  to  work,  his  crop  i» 
seized,  and  perhaps  sold;  or  if,  by  the  kindness  of  the 
farmer,  his  crop  is  left,  he  has  to  make  up  the  lost  time  by 
additional  labour  when  restored  to  health.  Some  cottiers 
get  the  privilege  of  keeping  a  cow  on  the  fanner's  land, 
for  which  they  pay  4/.  4*.  a  year,  which  is  generally  paid 
in  money. 

Employment  is  scarce :  day-labourers  seldom  get  more 
than  half  work  through  the  year,  and  many  do  not  get 
even  that :  a  labourer  gets  in  summer  Sd,  per  day  and  hh 
diet ;  in  winter,  when  employment  is  very  scarce,  ISJ,  per 
day  and  diet :  a  boy  under  sixteen  may  earn  about  1/.  10^. 
in  the  half-year  as  ser\'ant  to  a  farmer.  A  cottier's  wif<i 
may  earn  lid,  a  day  by  spinning,  at  the  utmost :  children 
in  general  get  no  employment  till  they  are  twelve  or  four- 
teen years  of  age.  The  food  of  the  labouring  class  consists 
chiefly  of  potatoes,  and  part  of  the  yeai-  of  oatmeal.  Their 
cabins,  which  have  been  described  already,  are  wretchedly 
furnished;  their  clothing  also  is  wretched.  Turf  is  the 
common  fuel,  and  is  abundant  and  cheap ;  yet,  amid;»t  all 
their  privations,  they  are,  on  tlie  whole,  a  peaceable  well- 
conducted  people. 

Divisions^  Towns^  ^c. — ^The  county  is  divided  into  four 
baronies,  as  follows  ;~ 

Area. 
.-.■  —  ■„  PopuUu 

Situa*  Land.  Wat«r.  Total.  tion  in 

Baronies,  tton. 
Clogher  S. 
Dungannon  K. 


Land. 
A.        R.  p. 
97.271    2  11 
215,452    1  22 

Omagh  I  ^^*;}  223,519    2  29 
Strabane    N. '     233,256    1  20 


Water. 
A.     a;  p. 
S97    332 
28,109    0    5 

1,155    0  18 
9,233    2  23 


Totaf. 

A.       a.  P.  1831. 

7  569    2    3  Sb.6U) 

3.561    1  27  121.5^; 


224.674    3    T 
240,490    0    3 


72^7 
71,623 


774.500  0  S   31.795  2  £8   806,295  3  0   S04,4Cd 

The  county  contains  the  assize-town  of  Omagh,  the 
borough  of  I)ungannon,  the  ex-boroughs  of  Sti-abane, 
Augher,  and  Clogher  [Clogher,  Bishopric  of],  disfran- 
chised at  the  Union;  the  market-towns  of  Aughnacloy, 
Ballygawley,  Beregh  or  Beragh,  Caledon,  Castlederg, 
CooKstown,  Drumquin,  Fintona,  Moy,  Newtown-Stewart, 
Stewarts-town,  and  Trellick ;  and  the  post  (but  not  market) 
towns  of  Coal-island,  Dunamanagh,  and  Five-mile-town. 

Omagh  is  in  the  parish  of  Drumra^h,  in  the  barony  of 
Omagh.  It  is  thought  to  have  owed  its  origin  to  an  abbey 
founded  near  the  close  of  the  eighth  century.  It  is  oh 
the  south  bank  of  the  Camowen,  immediately  below  the 
junction  of  the  Drumragh ;  and  consists  of  one  principal 
street,  nearly  parallel  to  the  course  of  the  river,  and  one 
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or  two  smaller  streets  branching  from  it.  The  streets  are . 
paved,  but  not  lighted.  There  were,  in  1831,  297  inhabited 
nouses,  with  371  families,  and  a  population  of  2211 :  the 
houses  are  mostly  of  respectable  appearance,  and  slated. 
The  parish  church  of  Di-umragh,  a  large  and  handsome 
building,  with  tower  and  spire,  is  in  the  town ;  and  there 
are  a  Roman  Catholic  chapel,  two  Presbyterian  meeting- 
houses, and  one  Methodist ;  a  handsome  court-house  for  the 
assizes,  a  county  ^ol,  barracks  for  the  military  and  for  the 
police,  the  latter  just  over  the  bridge,  in  Cappagh  parish ; 
a  county  infirmary,  a  fever  hospital,  a  dispensary,  a  savings- 
bank,  and  a  news-room.  The  town  has  not  much  trade : 
there  is  an  extensive  brewery  in  Cappagh  parish,  just 
across  the  river.  There*  is  a  Vvell -supplied  market  on  Sa- 
turday, but  the  corn-market  is  inconsiderable,  except 
for  oats.  Brown  linens  are  sold  on  alternate  Saturdays, 
and  there  are  ten  fairs  in  the  year. 

Dungannon  is  in  Dnimglass  parish,  in  the  barony  of  Dun- 
gannon,  97  miles  from  Dublin,  on  the  branch  mail-road  from 
Newry  to  Coleraine.  It  was  antiently  one  of  tlie  chief* 
seats  of  the  Hy  Nial  or  O'Neill  family,  and  suffered  con- 
siderably in  the  early  hostilities  between  the  native  Irish 
and  the  English  of  the  Pale,  as  well  as  in  the  great  rebellion 
of  1641  and  the  war  of  the  Revolution.  The  town  consists 
of  four  principal  and  some  smaller  streets,  and  had,  in  1831, 
569  inhabited  houses,  with  708  families,  forming  a  popula- 
tion of  3515.  The  town  is  lighted  with  gas,  and  has  many 
good  houses  both  in  and  round  it.  It  has  a  castle,  rebuilt 
after  the  Restoration  ;  the  parish  church  of  Dnimglass,  a 
handsome  building,  with  a  lofty  octagonal  spire ;  a  Roman 
Catholic  chapel,  two  meeting-nouses  for  Presbyterians  and 
one  for  Methodists,  and  a  court-house  and  bridewell.  The 
principal  trade  of  the  town  is  the  manufacture  and  bleach- 
.  ing  of  linen  ;  in  the  immediate  neighbourhood  are  several 
limestone-quarries,  some  potteries,  iron-works,  lime-works, 
and  flour-mills,  a  large  distillery,  and  a  brewery ;  and  at 
Dnimglass,  only  a  mile  distant,  are  collieries.  Dungannon 
was  incorporated  by  charter  of  James  I.,  a.d.  1612 ;  but 
the  corporation  has  been  dissolved  by  the  late  Irish  Mu- 
nicipal Reform  Act.  It  sends  one  member  to  Parliament. 
Dungannon  has  a  well-endowed  royal  college  or  school, 
with  (in  1834)  nearly  80  boys ;  the  school-buildings,  which 
cost  4626/.,  were  erected  a.d.  1786,  by  order  of  primate 
Robinson  of  Armagh,  who  gave  the  ground  and  2000/.  to- 
wards the  expenses.  Near  the  town  is  Northland  House, 
the  residence  of  Lord  Ranfurly. 

Strabane,  in  the  barony  of  Strabane,  18  miles  north- 
north-west  of  Omagh,  on  the  LondondeiTy  road,  consists  of 
a  number  of  streets  irregularly  built  oil  the  north-east  or 
right  bank  of  the  Moume,  a  little  above  the  junction  of 
the  Finn.  A  bridge  over  the  Moume  connects  the  town 
with  a  smaller  part  or  suburb  of  the  town  on  the  opposite 
bank  of  the  river,  and  another  bridge,  a  mile  distant,  over 
the  same  river  (which  hei€,  below  the  junction  of  the 
Finn,  is  called  the  Foyle),  connects  it  with  the  town  of 
Lifford  in  the  county  of  Donegal.  The  houses,  which  are 
generally  well-built,  and  many  of  them  handsome,  amounted 
in  1831  to  775,  inhabited  by  871  families ;  the  population 
was  4700.  The  parish  church  of  Camus  parish  (in  which 
part  of  the  town  stands)  is  in  Strabane ;  and  there  are  two 
Roman  Catholic  chapels,  one  of  them  in  the  suburb  be- 
yond the  river,  and  one  meeting-house,  if  not  more,  for 
Presbyterians  or  Methodists,  and  a  court-house  and  bride- 
well. Com  (for  which  Strabane  has  the  most  important 
market  in  the  county),  salt  beef  and  pork,  butter,  eggs, 
and  poultry,  are  exported ;  and  timber,  staves,  iron,  gro- 
ceries, and  general  merchandise  imported.  There  is  a  con- 
siderable brewery,  and  on  the  Foyle,  below  the  town,  is  an 
important  salmon  fishery.  Trade  Is  facilitated  by  the  Stra- 
bane canal,  the  basin  of  which  is  adjacent  to  the  town,  and 
has  good  wharfs  and  quays,  with  warehouses  and  store- 
houses for  grain.  Strabane  was  incorporated  by  charter  of 
James  I. :  the  corporation  has  been  dissolved  by  the  late 
Irish  Municipal  Reform  Act. 

Augher  is  in  the  barony  of  Clogher,  about  16  miles 
south-south-east  of  Omagh,  and  about  two  miles  north- 
east of  the  town  of  Clogher.  It  stands  on  the  south  side 
of  the  river  Blackwater,  and  consists  of  one  small  street 
and  a  group  of  houses  detached  from  the  street.  Near  the 
town  are  the  remains  of  an  old  castle.  There  is  a  market- 
house,  in  which  divine  service  is  performed  every  Sunday. 
The  town  was  incorporated  by  James  I.,  but  the  corpora- 
tion has  gone  into  disuse.  The  population  of  the  town 
P.  C,  No.  1610. 


and  immediate  vicinity  was,  in  1831,  832,  chiefly  Pro- 
testants. 

Aughnacloy,  in  the  barony  of  Dungannon,  and  Bally- 
gawley,  in  that  of  Clogher,  are  both  on  the  Dublin  and 
Londondeny  mail-road.  Aughnacloy  is  20  miles  S.  E. 
from  Omagh,  and  Ballygawley  16  miles.  Aughnacloy 
(population  in  1831,  1742)  consists  of  one  principal  street 
along  the  mail-road,  and  of  son^  smaller  streets.  It  con- 
tains some  good  houses,  the  parish  church  of  Carrenteel, 
a  Roman  Catholic  chapel,  a  Presbyterian  meeting-house, 
and  a  convenient  market-house.  The  market  is  on  Wed- 
nesday, and  there  is  a  monthly  fair  for  live  stock. 
Ballygawley  (population  in  1831,972)  consists  of  one  prin- 
cipal street  along  the  mail-road,  and  has  some  large  and 
well-built  houses,  the  parish  church,  and  a  Presbyterian 
meeting-house.  A  small  manufacture  of  gloves  is  carried 
on,  and  there  are  a  brewery  and  a  distillery.  The  market 
is  on  Friday,  and  in  it  every  fortnight  there  is  a  consider- 
able sale  of  linen.  There  is  a  monthly  fair  for  live-stock. 
Caledon  is  in  the  barony  of  Dungannon,  between  Armagh 
and  Aughnacloy,  on  the  left  bank  of  the  Blackwater,  and 
at  the  south-eastern  extremity  of  the  county.  It  consists 
of  one  main  street,  and  had  in  1831  a  population  of  1079. 
The  parish  church  of  Autjhaloo  is  in  the  town,  and  there 
are  a  Roman  Catholic  chapel  and  a  Methodist  meeting- 
house ;  near  the  town  is  Caledon  House  and  demesne,  the 
residence  of  the  earl  of  Caledon.  There  is  a  large  flour- 
mill,  and  round  the  town  are  a  number  of  limestone-quar- 
ries. Caledon  was  antiently  called  A^haloo  or  Aughaloo, 
and  at  a  later  period  Kennard,  which  name  is  still  fre- 
(juently  used  by  old  people.  Castlederg,  or  Derg-bridge,  is 
in  the  barony  of  Omagh,  on  the  north  or  left  bank  of  the 
Derg,  over  wnich  is  a  handsome  stone  bridge  of  four  arches. 
West  of  the  town  are  the  mins  of  an  old  castle,  built  before 
A.D.  1619,  by  Sir  John  Davis,  attorney-general  for  Ireland. 
Population  in  1831,  575.  Cookstown,  in  Dungannon  barony, 
consists  of  one  street-above  a  mile  long,  on  the  mail-road  from 
Newry  to  Coleraine.  It  had  in  1831  a  population  of  2883. 
Many  of  the  houses  are  large,  built  of  stone  and  slated. 
The  parish  church  of  Derryloran  is  in  the  town,  and  in  or 
near  the  town  are  several  meeting-houses  and  a  large 
Roman  Catholic  chapel.  There  are  two  weekly  markets, 
one  on  Tuesdajc  for  corn,  and  one  on. Saturday  for  linen- 
cloth  and  ^aro,  flax,  live-stock  and  provisions,  and  a 
monthly  fair  for  farming-stock.  Near  the  town  are  a 
bleach-mill  and  a  number  of  limestone  or  freestone  quar- 
ries. Fintona,  in  the  barony  of  Clogher,  on  a  feeder  of 
the  Dmmragh,  nine  miles  S.  by  W.  of  Omagh,  consists 
of  one  main  street,  with  some  well-built  houses.  The  popu- 
lation in  1831  was  1714.  Unbleached  linens  are  woven 
and  sold  in  considerable  (juantity  in  the  market,  which  is 
held  on  Friday.  The  parish  church  is  in  the  town :  the 
Roman  Catholic  chapel  is  at  some  distance  from  it.  Moy 
is  in  the  barony  of  Dimgannon,  on  the  Newry  and  Cole- 
raine mail-road,  just  where  it  enters  the  county,  on  the 
banks  of  the  Blackwater,  over  which  is  a  bridge  communi- 
cating with  the  town  of  Charlemont  in  Armagh.  Moy 
had  in  1831  a  population  of  902.  It  consists  of  a  principal 
street,  expanding  in  one  part  into  a  square  or  market-place, 
and  of  one  or  two  smaller  streets  branching  from  the 
market-place ;  and  contains  the  parish  church,  a  Roman 
Catholic  chapel,  several  Dissenting  meeting-houses,  and  a 
commodious  market-house.  Considerable  trade  is  carried 
on  in  coal,  com,  timber,  salt^  iron,  and  slate,  by  means  of 
the  navigation  of  the  Blackwater :  there  is  a  well-provided 
market  on  Friday,  and  a  monthly  fair  for  live-stock,  espe- 
cially for  horses.  Some  linen  is  woven,  and  round  the 
town  are  some  bleach-greens,  and  potteries  for  coarse  ware. 
Newtown-Stewart  is  in  the  barony  of  Strabane,  on  the  left 
bank  of  the  Strule  (over  which  there  is  a  bridge),  10  miles 
from  Omagh,  on  the  mail-road  to  Londonderry,  and  con- 
sists of  several  streets  irregularly  laid  out,  but  well-paved : 
it  had  in  1831  a  population  of  1737.  The  houses  are  for 
the  most  part  neat  and  well-built ;  and  the  town  contains 
the  parish  church  of  Ardstraw,  a  Roman  Catholic  chapel, 
several  Presbyterian  or  other  dissenting  meeting-houses, 
and  the  ruins  of  an  antient  castle.  There  is  a  market  on 
Monday  for  agricultural  produce  and  unbleached  linen, 
and  a  monthly  cattle-fair  for  live-stock.  Stewartstown  is 
in  the  barony  of  Dungannon,  between  Dungannon  and 
Cookstown,  and  consists  of  a  large  market-place,  and  three 
streets  meeting  in  it :  it  had  in  1831  a  population  of  1010. 
Some  linens  and  mixed  fUt)rics  of  linen  and  cotton  (called 
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unions)  are  made ;  in  the  neighbourhood  are  several  hme- 
&tone-quari'ie8,  and  considerable  trade  is  carried  on  in  the 
town,  which  is  the  mart  of  the  sun-ounding  district. 
Stewartstown  contains  a  number  of  well-built  houses  of 
stone,  slated,  the  parish  church  of  Donaghemy,  a  Roman 
Catholic  chapel,  two  Presbyterian  meeting-houses,  a 
school-house,  and  a  market-house.  The  other  market- 
towns  are  too  small  to  require  notice. 

Of  the  post  (not  market)  towns,  Coal-island,  in  the  ba- 
rony of  Dungannon,  is  the  only  one  that  calls  for  notice. 
It  is  three  or  four  miles  north-east  of  Dungannon,  in  the 
centre  of  the  coal-field,  and  consists  of  a  number  of  houses, 
generally  of  stone  and  slated,  grouped  near  the  basin  in 
which  the  canal  from  the  Blackwater  terminates.  Coal- 
island  is  surrounded  by  coal,  pavel,  sand,  and  clay 
pits;  and  in  or  near  it  are  several  potteries,  bleach-mills, 
flour-mills,  a  manufactory  of  fire-bricks  and  crucibles, 
and  two  manufactories  for  spades  and  edge-tools;  be- 
sides warehouses,  granaries,  and  yards  round  the  canal 
basin. 

Divisions  for  Ecclesiastical  and  Legal  Purposes. ^-Thi% 
county  contains  the  whole  or  part  of  43  parishes,  to  which 
may  be  added  5  ecclesiastical  distncts,  attached  to 
churches  or  chapels,  and  making  48  ecclesiastical  cures ; 
of  which  41  are  rectories  or  vicarages,  and  the  remaining 
7  perpetual  curacies.  Of  the  48  cures,  26,  including 
all  those  in  the  barony  of  Dungannon,  where  the  parishes 
are  most  numerous,  and  one  or  more  in  each  of  the  other 
baronies,  are  in  the  diocese  of  Armagh;  16,  including 
nearly  all  those  in  the  barony  of  Strabane  and  above  half 
of  those  in  the  barony  of  Omagh,  are  in  the  diocese  of 
Deny ;  and  6,  in  the  baronies  of  Clogher  and  Omagh, 
are  in  the  diocese  of  Clogher :  all  these  dioceses  are  in 
the  ecclesiastical  province  of  Armagh. 

There  were  in  the  48  parishes  or  ecclesiastical  districts 
(including  those  parts  of  parishes  which  are  in  adjoining 
counties)  in  1834,  53  churches  or  other  places  of  worship 
of  the  establishment,  besides  school-houses  or  other  places 
in  which  service  was  performed  :  there  were  at  the  same 
time  66  Roman  Catholic  chapels,  besides  several  altars  in 
the  open  air  at  which  service  was  performed ;  and  63 
meeting-houses  for  Presbyterians,  and  26  for  other  Pro- 
testants (almost  entirely  for  Wesleyan  Methodists),  besides 
school-houses  and  rooms  in  private  houses,  in  which  meet- 
ings for  worship  were  held.  (jFVrW  Report  of  Commis- 
sioners of  Public  Instruction,  Parliamentary  Papers  for 
1836,  vol.  xxxiii.^ 

The  number  or  day  and  Sunday  schools,  and  of  scholars 
on  the  books  of  the  day-schools  in  these  parishes,  as  far  as 
returns  could  be  obtained,  was  in  18^  as  follows : — 


Schools. 


Scholaxson 
tho  books  of 


Diiy.  Sunday.  Total.  Day-«chooU. 
In  26  FarialiM  ia  the  Dioceto  of  Armagh    212         77         


16 
6 


Dorry  .     173 
Clogher     ISO 


84 


S89  13.448 
855  11.180 
154     7.064 


505   193    698    31,69S 

(Second  Report  of  the  Commissioners  of  Public  Instruc- 
tion, Parliamentary  Papers  for  1835,  vol.  xxxiv.) 

Tyrone  is  in  the  north- western  circuit ;  the  assizes  are 
held  at  Omagh.  Quarter-sessions  for  the  baronies  of 
Omagh  and  Strabane  are  held  at  the  towns  of  Omagh  and 
Strabane  alternately :  those  for  the  baronies  of  (Clogher 
and  Dungannon  are  held  at  the  towns  of  Clogher  and 
JDungannon  alternately.  The  county  gaol  is  at  Omagh. 
;  The  county  constabulary  force  on  the  1st  January,  1841, 
consisted  of  1  county-inspector  (second-rate) ;  5  sub-in- 
spectors (2  first-rate,  2  second-rate,  1  third-rate) ;  5  head- 
constables  (second-rate) ;  24  constables ;  and  122  sub-con- 
stables (107  first-rate,  15  second-rate),  with  7  horses.  The 
total  expense  for  the  year  1840  was  7714/.  4f .  4^^. 

The  county  is  included  in  the  district  of  the  Londondeny 
lunatic  asylum.  The  county  infirmary  is  at  Omafh :  there 
are  fever-nospitals  at  Omagh  and  Strabane ;  and  dispen- 
saries at  Ardstraw,  Ballygawley,  Benburb  (between  Moy 
and  Caledon),  Coagh  (not  far  from  Cookstown),  Crooks- 
town,  Dromore,  Drumquin,  Dunnamanagh  (not  far  from 
Strabane),  Dungannon,  Fintona,  €k)rtin,  Newtown  Stew- 
art, Omagh,  Pomeroy  (between  Dungannon  and  Omagh), 
Same,  Stewartstown,  Strabane,  Termonmaguirk,  and  Tril- 
lick.  There  is  a  dispensanr  for  Clogher  and  Augher,  and 
one  for  Cflitlederg  imd  lulleteri  but  their  locality  is  not 
giveoi 


The  grand-jury  presentments  for  1840  amounted  to 
48,312/.  14*.  8iif.,  thus  distributed  :— 

New  roads,  bridges,  &c.        .         .        .     £8,824  7  6 

Repairing  roads,  bridges,  &c.         .                17,536  16  2J 

Erection  or  repair  of  court  or  sessions  houses     162  1  11 

Erection  or  repair  of  gaols,  &c.      •        •             50  O  O 

All  other  prison  expenses      .        ,         .        1,434  10  91 

Salaries 715  4  71 

Police 3,965  18  5i 

Salaries  of  county  officers,  not  included  above  4,170  18  9 

Public  charities 3,651  6  7 

Repayment  of  advance  to  government    .        5,115  7  OJ 

Miscellaneous 2,686  2  10^ 

£48312  14     «| 

Before  the  Union  this  county  sent  ten  members  to  the 
Irish  parliament,  two  for  the  county  itself  and  two  each  for 
the  borouffhs  of  Dungannon,  Strabane,  Augher,  and 
(jlogher.  It  now  sends  three  members  to  the  im penal 
parliament,  namely,  two  for  the  county,  elected  at  Omagh, 
and  one  for  the  borough  of  Dungannon.  The  county  had, 
in  1834-5,  1250  electors;  in  1839-40,  3594:  Dungannon 
had,  in  1834-5,  197  electors;  in  1839-40.  332. 

History  and  Antiquities, — ^Tliis  county  seems  to  have  been 
included  in  the  terntoiy  of  the  Damii,  a  nation  mentioned 
by  Ptolemy.  At  a  subsequent  period,  parts  of  it  weie 
known  hy  the  names  of  Hy-Briun  and  Hy-Fiachria  (the 
latter  bemg  the  country  about  the  river  Derg) ;  and  the 
whole  appears  to  have  been  called  Kinel  Eoguin,  or  Tir-oen, 
modernized  Tyrone.  It  was  in  the  northern  Hy-Niellia  (or 
country  of  the  O'Neills),  which  comprehended  also  a  large 
part  (if  not  the  whole)  of  Donegal. 

About  A.D.  1177  the  county  was  invaded  by  John  de 
Courcy,  one  of  the  Anglo-Norman  invaders ;  but  appears 
to  have  remained  in  the  hands  of  the  O'Neills  of  Tir-oen, 
who  were  among  the  most  powerful  of  the  native  chiet- 
tains.  In  the  reign  of  Henry  VIII.  (a^o.  1542),  Hug:h 
O'Neill  was  created  earl  of  Tyrone,  with  remainder  to  his 
illegitimate  son  Matthew,  who  was  made  lord  of  Dun^n- 
non.  The  earl,  having  formed  a  plan  for  revolting  against 
the  government,  and  for  Matthew^  exclusion,  was,  through 
the  information  of  the  latter,  seized  by  Sir  James  Croft*, 
lord-deputy,  and  detained  in  prison  in  Dublin.  His  son> 
Shane  or  John  O'Neill,  assembling  some  troops,  partly 
Scottish  adventurers,  defeated  the  forces  of  the  lord- 
deputy  and  of  his  brother  Matthew,  whom  he  afterwards 
assassinated :  he  then  invaded  the  territory  of  Tir-Connell 
(now  the  county  of«  Donegal),  where  he  suffered  a  severe 
defeat,  but  contrived  to  maintain  himself  in  his  own  dis- 
trict of  Tyrone,  of  which,  on  the  death  of  his  father,  he 
assumed  the  title  of  earl.  He  was  assassinated  (a.d.  1567 ' 
by  a  Scottish  captain,  in  whose  encampment  he  had  taken 
refuge  from  the  attack  of  SimHenry  Sidney,  lord  deputy. 
In  the  rebellion  of  Hugh  O'Neill,  earl  of  Tyrone,  and  son 
of  Matthew  of  Dungannon  (a.d.  1595  and  following  yeari> , 
Dungannon  Castle,  where  he  resided,  was  burnt  by  hiai  on 
the  advance  of  the  lord-deputy  Sir  William  Russell.  In 
1597  the  royal  forces  under  Sir  Henry  Basnal  were  entirely 
defeated  at  Benburb,  on  the  banks  of  the  Blackwater,  tm 
the  border  of  the  county.  In  a.d.  1601  O'Neill,  pressed 
by  the  lord-deputy  Mountjoy,  was  compelled  again  to  bum 
Dungannon,  and  the  erection  of  forts  on  the  banks  of  the 
river  Blackwater  and  on  the  shore  of  Lough  Nea^^h  com- 
pelled him  to  submit. 

Tyrone  had  been  formed  into  a  county  before  this  rebel- 
lion (a.d.  1584) ;  but  the  first  sheriff  was  not  appointed 
until  after  its  close  (a.d.  1603).  It  was  comnrehended  ia 
the  great  settlement  made  in  Ulster  in  the  following  years 
[Ulstbr],  and  was,  in  great  part,  parcelled  out  anM>Dg 
*  undertaikers*  (t.«.  persons  who  undertook  to  form  settle- 
ments or  colonies),  partly  Scotch  and  partly  English. 

In  the  great  rebellion  of  1641  Duneannon  Fort  was  seized 
by  Sir  Phelim  O'Neill,  and  the  whole  county  fell  into  the 
hands  of  the  insurgents,  except  the  forts  of  Augher  and 
Castlederg,  the  garrisons  of  which  repelled  the  attack. 
In  1646  the  Scots  and  English  under  Monroe  were  defeated 
by  the  Irish  insurgents  at  Benburb,  with  the  loss  of  above 
3000  men :  this  victory  restored  to  the  insurgents  a  predo 
minance  in  Ulster,  which  however  they  finally  lost  on  the 
arrival  and  success  of  Cromwell  in  1649.  In  the  revolu- 
tionary war,  the  army  of  James,  after  raising  the  siege  of 
Londonderry,  retired  to  Strabane  in  this  county. 

{Ordnance  Survey  qf  Tyrone;  lewis's  Topofraphical 
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Dictionary  qf  Ireland;  Moore's  and  Leland's  Histories  of 
Ireland;  Ware's  History  and  Antiquities  qf  Ireland;  Par- 
liamentary  Papers,) 

TYRRELL,  JAMES,  was  the  eldest  of  the  four  sons  of 
Sir  Timothy  Tyrrell,  of  Shotover.  near  Oxford,  by  Eliza- 
beth, only  child  of  archbishop  Usher ;  and  was  born  in 
Great  Queen-street,  London,  in  May,  1642.  After  an  ele- 
mentary education  in  the  free  school  of  Camberwell,  he 
was,  in  1657,  admitted  a  gentleman-commoner  of  Queen's 
College,  Oxford,  where  he  resided  three  years,  and  then 
entered  himself  of  the  Inner  Temple.  He  took  his  degree 
of  M.A.  in  September,  1663,  and  about  two  years  after  was 
called  to  the  bar.  He  did  not  however  follow  the  pro- 
fession of  the  law,  but  employed  a  life  of  leisure  in  nis-  ^ 
torical  inquiries  and  the  composition  of  his  various  works, 
residing  at  first  on  his  estate  at  Oakley,  near  Brill,  in  Buck- 
inghamshire, and  afterwards  at  Shotover,  for  the  sake  of 
easier  access  to  the  Oxford  libraries.  He  died  in  1718, 
leaving  by  his  wife  Mary,  daughter  and  heiress  of  Sir 
Michael  fiutchinson,  of  fiadbury  in  Worcestershire,  one 
son,  lieutenant-general  James  Tyrrell,  who  was  governor 
of  Gravesend  and  Tilbury  Fort,  and  afterwards  of  Ber>vick 
and  Holy  Island,  and  sat  in  parliament  for  Boroughbridge 
from  1722  till  his  death  in  August,  1742,  at  the  a^e  of  68. 

Tyrrell's  first  appearance  in  print  was  in  a  dedication  to 
Charles  II.  of  a  posthumous  work  of  his  grandfather  arch- 
bishop Usher,  entitled  *  The  Power  communicated  by  God 
to  the  Prince,  and  the  Obedience  required  of  the  Subject,' 
which  had  been  drawn  up,  at  the  commencement  of  the 
civil  war,  by  command  of  Charles  I.,  and  was  now,  in  the 
beginning  of  the  year  1661,  published  in  quarto,  by  Dr. 
Sanderson,  bishop  of  Lincoln.  His  next  performance  was 
an  answer  to  Sir  Robert  Filmer's  speculations  upon  go- 
vernment, in  an  octavo  volume,  printed  at  London  la  1681, 
under  the  title  of  *  Patriarcha  non  Monarcha ;  or  the  Pa^ 
triarch  Unmonarched,'  &c.  This  was  followed  by  a  de- 
fence of  the  conduct  and  character  of  Usher,  published  in 
1686,  at  the  end  of  Dr.  Parr's  life  of  the  archbishop,  as  *  An 
Appendix  to  the  Life  of  the  Lord  Primate  Usher,  contain- 
ing a  Vindication  of  his  Opinions  and  Actions  in  reference 
to  the  Doctrine  and  Discipline  of  the  Church  of  England, 
and  his  conformity  thereunto,  from  the  aspersions  of  Peter 
Heylin,  D.D.,  in  his  pamphlet  called  Respondet  Petrus.* 
Tyrrell,  who  with  all  the  other  deputy  lieutenants  and  jus- 
tices of  peace  of  his  county,  had  been  struck  out  of  the 
commission  by  James  II.  for  refusing  to  dispense  with  the 
Test  Act  and  other  penal  laws  affecting  the  Roman  Ca- 
tholics, warmly  hailed  the  Revolution ;  and,  after  the  esta- 
blishment of  the  new  government,  he  came  forth  as  a 
champion  of  that  change  in  a  series  of  *  Political  Dia- 
logues,' nine  of  which  were  published  in  quarto  in  1692, 
a  tenth  in  1693,  three  more  in  1694,  another  in  1695 ;  and 
which  were  afterwards  collected,  and  republished,  in  a  folio 
volume,  in  1718,  and  again  in  1727,  under  the  title  of  *  Bib- 
liotheca  Politica ;  or  an  Enquiry  into  the  Antient  Consti- 
tution of  the  English  Government,  with  respect  to  the 
just  Extent  of  the  Regal  Power  and  the  Rights  and  Libei^ 
ties  of  the  Subject,'  &c.  In  1692  also  he  published  anony- 
mously, in  octavo,  *  A  Brief  Disquisition  of  the  Law  of  Na- 
ture, according  to  the  Principles  and  Method  laid  down  in 
the  Reverend  Dr.  Cumberland's  (now  Lord  Bishop  of 
Peterborough)  Latin  Treatise  on  that  Subject.'  It  is 
mainly  a  translation  and  compendium  of  Bishop  Cumber- 
land's work  'De  Legibus  Naturae,'  not  however  without 
additional  illustrations  and  other  matter,  and  many  chanees 
in  the  arrangement  and  mode  of  exposition.  But  Tyrrell  s 
great  work  is  his  'General  History  of  England,  both  Eccle- 
siastical and  Civil,'  in  3  vols,  folio  (commonly  bound  in 
five  parte),  Lond.  1700-1704.  As  expressed  on  the  title- 
page,  this  history  was  intended  to  be  brought  down  *  from 
the  earliest  accounte  of  time  to  the  reign  of  •  •«  .kin^  Wil- 
liam III ;'  but  only  a  part  of  that  design  was  accomplished : 
the  first  volume  coming  down  to  the  Norman  Conquest ; 
the  second.  Part  1,  to  the  accession  of  John ;  Part  2,  to  that 
of  Edward  I. ;  the  third.  Part  I,  to  the  accession  of  Ed- 
ward 11. ;  Part  2,  to  the  end  of  the  reign  of  Richard  II. 
It  is  asserted  by  Heame,  in  his  preface  to  Thomas  de  Elm- 
ham  (8vo.,  Oxford,  1727).  that  a  ftirther  portion  of  the 
work  had  been  prepfured  for  the  press ;  but  it  has  never 
appeared.  Tyrrell's  history,  which  has  now  become  scarce, 
is  valuable  as  being  founded  throughout  upon  the  original 
chroniclers,  of  whose  accounte  indeed  it  is  in  great  part  a 
Uteris  translation ;  but  it  is  rather  an  undigested  accumu- 


lation of  materials  than  an  historical  narrative  with  even 
the  humblest  pretensions  to  an  artistic  character.  Besides 
the  narrative,  there  are  many  prefaces,  introductions,  ap- 
pendices, &c.,  occupied  with  the  investigation  of  particular 
points,  or  the  defence  of  the  author's  favourite  notions,  the 
most  remarkable  of  which  are,  that  the  Norman  Conquest 
made  scarcely  any  alteration  in  the  original  or  Saxon 
frame  of  the  government,  and  that  the  representation  of  the 
commons  in  parliament  inparticular  has  been  uninterrupted 
since  the  Saxon  times.  Ine  vindication  of  these  opinions 
is  also  the  object  of  several  of  his  ♦Political  Dialogues.' 

TYRRHE'NI.     [Etruria.] 

TYRTAEUS  (Twpraioc),  the  second  great  elegiac  poet 
among  the  antient  Greeks.  His  age  is  determined  by  the 
fact  that  he  assisted  the  Spartans  in  their  second  Messe- 
nian  War,  which  is  placed  by  Pausanias  between  the  years 
B.C.  685  and  668,  while  others  place  its  commencement 
about  the  year  b.c.  660,  and  even  later.  The  birth-place 
of  Tyrtaeus  is  diiFerently  stated :  Suidas  calls  him  a  Milesian 
or  a  Laconian :  he  of  course  became  a  Laconian  after  receiv- 
ing the  Spartan  fhmchise  ;  and  the  circumstance  that  after 
he  was  made  a  Spartan  citizen  he  spoke  in  his  poems  of 
himself  as  such,  and  of  his  Spartan  ancestors,  led  Strabo  to 
think  that  Tyrtaeus  was  originally  a  Dorian  of  Erineos  near 
Mount  Pindus,  from  whence  some  centuries  before  a  portion 
of  the  Dorians  had  immigrated  into  Peloponnesus.  That  he 
was  actually  residing  in  Attica,  either  at  Aphidnae  or  at 
Athens,  just  before  he  went  to  Sparta,  is  attested  by  the 
general  consent  of  antiquity.    The  common  story  about  liis 

going  to  Sparta,  as  related  by  Pausanias  and  others,  runs 
lus.  When  the  second  Messenian  War  broke  out,  the 
Spartans,  not  knowing  how  to  act,  consulted  the  oracle  of 
Delphi.  The  god  commanded  them  to  avail  themselves  of 
the  advise  of  an  Athenian,  and  an  embassy  was  accordingly 
sent  to  Athens  to  ask  for  a  man  who  was  to  be  their  ad- 
viser. The  Athenians  were  unwilling  to  assist  the  Spartans 
in  extending  their  dominion  in  Peloponnesus,  and  yet  not 
wishing  to  disobey  the  command  of  Apollo,  they  sent  to 
Sparta  Tyrtaeus,  a  schoolmaster  who  was  lame  in  one  foot 
and  had  never  shown  any  signs  of  talent.  The  story  about 
his  lameness  may  be  questioned,  but  that  his  mental  powers 
were  anything  but  weak  is  sufficiently  clear  from  the 
effecte  which  his  poetry  is  said  to  have  produced  at  Sparta, 
and  the  remains  which  are  still  extant.  The  elegy,  which 
had  recently  been  introduced  in  Greece  by  Callinus  of 
Miletus,  was  the  means  bv  which-  Tyrtaeus  inspired  the 
Spartans  with  courage  and  confidence,  and  by  which  he 
led  them  to  their  victories  over  the  Messenians. 

On  his  arrival  in  Sparta  he  recited  his  warlike  anapaestic 
elegies  to  the  magistrates  and  to  as  many  of  the  people  as 
he  could  gather  ai'ound  him,  and  he  exhorted  them  in  the 
most  animating  strains  to  fight  bravely  against  their  ene- 
mies. The  number  of  such  stirring  war-songs  (vTod^cat,  or 
viroO^cai  H  iXiytiat)^  which  being  sung  to  the  accompani- 
ment of  the  flute  made  a  deep  and  lasting  impression  upon 
the  Spartans,  appears  to  have  been  very  great.  But  the 
mission  which  l^rtaeus  had  to  fulfil  was  not  onlv  to  breathe 
a  new  warlike  spirit  into  the  Spartansi  but  also  to  settle 
their  internal  dii»ensions ;  for  those  Spartans  who  had  lost 
their  lands  in  Messenia  were  discontented,  and^manded  a 
new  division  of  land.  For  this  purpose  he  compoeed  the 
most  celebi-ated  of  his  elegies,  callea  *  Eunomia '  (fi^oftia ; 
Suidas  calls  it  a  voXirffa),  that  is,  *  good  gOTemment.' 
Some  fragments  of  it  are  still  extant,  and  enable  us  to  form 
some  idea  of  the  whole  composition.  A  third  class  of 
elegies  were  march-songs,  which  the  Greeks  called  fitXtj 
ToXtfjAvriiptat  i/i/Sar^pia,  iv6wXtat  Iwti  dvawatvra^  or  wpor^w^ 
ricd.  All  the  poems  of  Tyrtaeus  had  an  extraordinary  in- 
fluence upon  his  hearers,  but  the  most  popular  among 
them  appear  to  have  been  his  war-songs,  for  they  con- 
tinued for  centuries  after  to  be  sung,  not  only  at  Sparta, 
but  uuong  the  Dorians  generally  before  they  went  out  to 
battle.  liiere  are  extant  three  entire  poems  of  this  kind, 
but  it  is  a  matter  of  great  doubt  whether  they  ere  not  much 
mutilated  and  interpolated.  All  the  works  of  Tyrtaeus 
were  in  later  times  collected  and  divided  into  five  books.  . 
Tyrtaeus  had  the  good  fortune  to  live  to  see  the  fhiite  of 
his  wise  advice — ^the  reduction  of  the  Messenians  to  the 
condition  of  Helots  (Pans.,  iv.,  H  3) ;  and  the  accounte 
which  we  now  have  of  the  second  Messenian  War  are  pro- 
bably derived  in  a  great  measure  from  his  poems.  The 
first  collection  of  the  remains  of  "^rtaeus  that  appeared  in 
print  is  that  of  S.  Gelenius  and  M!.  Aurigallus,  which  also 
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contains  th6  works  of  Callimachus,  Basel,  1532,  4to.  The 
edition  of  C.  A.  Klotz  ('  Tyrtaei  Opera  quae  supersunt 
omnia,'  &c.,  with  a  commentaiy  and  a  German  translation, 
Leipzig,  1767,  8vo.)  is  not  worth  much.  The  best  editions 
in  which  the  poems  of  Tyrtaeus  are  printed,  together  with 
those  of  Callinus,  are  those  of  J.  V.  Franke  (*  Callinus,  sive 
Queestio  de  Origine  Carminis  Elegiaci :  accedunt  Tyrtaei 
Reliquiae,'  &c.,  Altona,  1816,  8vo.),  and  N.  Bach  (*  Callini 
Ephesii,  Tyrtaei  Aphidnaei,  Asii  Samii  Carminum  cjuae 
supersunt,'  Leipzig,  1831,  8vo).  They  are  also  contained 
in  several  collections  of  Greek  poets. 

(Thiersch,  in  the  Acta  PhiloL  Monac.  of  1826,  vol.  iii., 
p.  587,  &c. ;  and  in  general,  Miiller,  Hist,  of  the  Lit.  of 
Antient  Greece^  i.,  p.  110,  &c. ;  Bode,  Geschichte  der  Lyri- 
$chen  Dichtkunst  der  Hellenen^  i.,  p.  211,  &c.) 

There  are  many  versions  of  Tyrtaeus.-  The  Elegies  of 
Tyrtaeus  were  translated  into  English  verse  by  R.  Polwhele, 
1786, 4to. ;  1792, 8vo. ;  and  the  War  Elegies  (four)  were  imi- 
tated by  J.  Pye,  1795,  8vo. 

TYRUS  n^2{,  lk,  in  Aramaean  J^niO.  Twpoc),  a  city  on 

T    \ 

the  coast  of  Phoenicia,  200  stadia,  according  to  Strabo, 
24  miles,  according  to  the  Antonine  Itinerary,  south  of 
Sidon.  It  is  called  in  the  Old  Testament  the  *  daughter 
of  Sidon,'  and  Justin  states  that  it  was  a  colony  of  Sidon. 
In  process  of  time  however  Tyre  exceeded  the  mother  city 
in  importance,  and  came  to  be  the  chief  city  of  Phoenicia. 
[Sidon.]  In  the  time  of  David  and  Solomon  it  was  a  very 
great  commercid  emporium,  and  was  governed  by  a  king 
(Hiram),  who  maintained  friendly  relations  with  those 
princes,  and  assisted  Solomon  in  building  the  temple  and 
nis  palaces,  and  in  his  naval  expeditions.  [Ophir.]  About 
half  a  century  later  Ahab  married  Jezebel,  the  daughter  of 
the  kin^  of  Tyre  and  Sidon  (1  Kings,  xvi.  31 ;  Joseph., 
Apion,  1. 18 ;  Antiq.,  viii.  13, 1).  There  seems  to  have  been 
a  constant  commercial  intercourse  between  the  Tynans 
and  the  Israelites.  Tyre  is  repeatedly  mentioned  by  the 
Hebrew  prophets,  who  speak  of  its  strength,  wealth, 
beauty,  and  its  flourishing  commerce,  and  threaten  it  with 
destruction  for  its  pride.  Respecting  the  commerce  and 
colonies  of  Tyre,  see  Carthage  ;  Phoenicia  ;  Tarshish. 

The  original  site  of  Tyre  was  on  the  mainland,  but  at 
aome  unknown  period  (probably  before  the  time  of  Solo- 
mon ;  Joseph.,  Antiq,,  viii.  2,  7)  another  city  of  the  same 
name  was  built  on  a  narrow  island,  about  a  mile  in  length, 
parallel  to  the  shore,  and  nearly  half  a  mile  distant  from 
it,  and  not  quite  four  miles  from  the  antient  city.  The 
latter  was  distinguished  by  the  name  of  Old  Tyre  (i)  -raKai 
Tvpoc,  UaXairvpoct  Vetus  Tyrus),  which  it  already  bore  in 
the  time  of  Shalmaneser,  the  Assyrian  conqueror,  who 
took  it :  he  also  blockaded  the  insular  city  for  five  years, 
but  was  at  last  compelled  to  raise  the  siege  (about  b.c, 
720-715).  The  insular  city,  which  from  its  position  soon 
eclipsed  Old  Tyre,  was  again  besieged  by  Neouchadnezzar 
for  thirteen  years.  We  are  not  told  whether  he  took  it, 
but  certainly  the  prosperity  of  the  city  received  a  severe 
blow.  It  was  taken,  after  a  siege  of  seven  months,  by 
Alexander  the  Great  (b.c.  332),  who,  in  order  to  attack  the 
city  by  land  as  well  as  by  sea,  connected  the  island  with 
the  mainland  by  a  mole,  which  was  formed  chiefly  out  of 
the  materials  of^Old  Tyre,  which  was  razed  to  the  ground 
for  the  purpose.  After  the  death  of  Alexander,  Tyre  came 
under  the  power  of  the  Seleucidae,  and  subsequently  under 
that  of  the  Romans.  It  was  still  a  strong  fortress,  and  (in 
the  time  of  Strabo)  a  flourishing  port.  Sept.  Severus  sent 
thither  a  Roman  colony,  as  his  medals  show.  It  after- 
wards became  the  seat  of  a  Christian  bishopric,  and  was, 
in  the  time  of  Jerome,  the  most  beautiful  city  of  Phoenicia. 
During  the  Crusades  it  suffered  several  sieges,  and  re- 
mained in  the  hands  of  the  Christians  much  longer  than 
any  other  city  of  Phoenicia.  Its  fortifications  were  almost 
entirely  destroyed  in  those  wa«,  and  now  it  is  only  a  small 
village. 

^  The  island  on  which  it  stands  has  been  a  peninsula  ever 
since  the  construction  of  the  mole  by  Alexander.  The 
nuns  of  Tyre  (now  called  Sur)  are  minutely  described  by 
Robinson  (Biblical  Researches  in  Palestine,  \\u  392,  &c.) 

TYRWHITT,  THOMAS,  was  the  eldest  son  of  the 
iUv.  Dr.  Robert  Tyrwhitt,  the  descendant  of  an  antient 
Lincolnshire  family,  who  at  the  time  of  the  birth  of 
hiB  son,  in  London,  29th  March,  1730,  was  rector  of  St: 
James's,  Westminster,  and  afterwards  became  a  canon 
xeadentiwy  and  prebendary  of  St.  Paul's,  archdeacon  of 


London,  and  a  canon  of  Windsor.  Thomas  was  first  sent 
to  school  at  Kensingfton,  whence  he  removed  in  1741  to 
Eton,  and  he  remain^  there  till  he  was  entered  of  Queen's 
College,  Oxford,  in  1747.  In  1755  he  was  elected  to  a 
fellowship  of  Merton  College ;  and,  having  taken  his 
degree  of  M.A.  the  followinij  year,  although  he  had  also 
entered  himself  of  the  Middle  Temple,  he  continued  his 
residence  at  the  university  till  1762,  when,  resigning  his 
fellowship,  he  came  up  to  London,  and  entered  upon  the 
duties  of  the  office  of  clerk  of  the  House  of  Common^,  to 
which  he  was  appointed  on  the  resignation  of  Jeremiah 
Dyson,  Esq. ;  but  finding  the  fatigue  too  mat  for  his 
health,  he  relinquished  this  appointment  in  1768,  and  de- 
voted the  rest  of  his  life  to  literary  pursuits.  Mr.  Tyrwhitt, 
who  was  ^eatly  beloved  for  his  amiable  character,  died  at 
his  house  m  Welbeck-street  on  the  15th  of  August,  1786. 

The  following  is  a  list  of  his  publications,  all  of  which 
display  sound  scholarship,  extensive  reading,  and  eminent 
taste  and  critical  acumen,  or,  at  the  least,  great  accuracy 
and  precision,  and  the  most  painstaking  and  conscientious 
industry,  where  higher  qualifications  were  not  called  for : — 
A  poem,  entitled  'An  Epistle  to  Florio  at  Oxford'  (Mr. 
Elhs  of  Christ  Church),  4to.  Lond.  1749.  « Translation^  in 
Verse  *  of  Pope's  *  Messiah  *  and  Philips's  *  Splendid  Shil- 
ling' into  Latin,  and  of  the  'Eighth  Isthmian  Ode'  of 
Pindar  into  English,  4to.,  1752.  *  Observations  and  Con- 
jectures on  some  Passages  in  Shakspeare'  (anonymous,  but 
with  the  portrait  of  the  author  prefixed),  8vo.,  1766.  •  Pro- 
ceedings and  Debates  in  the  House  of  Commons  in  1620 
and  1621,  trom  the  original  MS.  in  the  Library  of  Queen^s 
College,  Oxford,  with  an  Appendix,'  2  vols.  8vo.,  Claren- 
don Press,  1766.  *  The  Manner  of  Holding  Parliaments  in 
England ;  by  Henry  Elsynge,  Cler.  Par. ;  corrected  and 
enlarged  from  the  Author's  original  MS.,'  8vo.,  1768. 
*  Fragmenta  Duo  Plutarchi '  (from  the  Harieian  MS.  5612% 
anonymous,  8vo.,  1773.  *  The  Canterbury  Tales  of  Chaucer/ 
with  Dissertations,  Notes,  Glossary,-  8cc.,  2  vols.  4to.,  Ox- 
ford, 1775 ;  also  5  vols.  8yo.,  1778 ;  and  since  several 
times  reprinted.  This  is  in  all  respects  an  admirably  edited 
work.  '  Dissertatio  de  Babrio,  Fabularum  Aesopicarum 
Scriptore,*  8vo.,  1776.  'Poems  supposed  to  have  been 
written  at  Bristol,  in  the  Tenth  Century,  by  Rowley  and 
others,  with  a  Preface,  &c.  (in  refutation  of  the  alleged 
antiquity  of  the  poems),'  8vo.,  1778.  '  A  Vindication  of 
the  Appendix  to  the  Poems  called  Rowley's,'  8vo.,  1779. 
An  edition,  in  Greek  and  Latin,  with  notes,  of  the  poem 
entitled  Ilfpi  ln^&v  (On  Stones),  attributed  by  some  to  Or- 
pheus (but  according  to  Tyrwhitt  written  in  the  early  part 
of  the  fourth  century).  •  ConjectursB  in  Strabonem  *  (pri- 
vately printed),  1783.  An  edition  of  an  •  Oration  of  Isaeus 
against  Menecles,'  newly  discovered  In  the  Medicean  Li- 
brary, 1785.  He  also  left  materials  for  a  new  edition  of 
Aristotle's  *  Poetics,'  which  were  prepared  for  the  prean  by 
the  Rev.  Thomas  Bui^ess  and  tne  Rev.  John  lUndolpn 
(afterwards  bishops  of  Salisbury  and  London),  and  brought 
out  at  the  Clarendon  Press,  in  quarto  and  also  in  octavo, 
in  1794.  Tyrwhitt  is  the  author  of  the  best  notes  in  Dr. 
Musgrave's  edition  of  *  Euripides,'  1778,  and  of  many  of 
the  most  valuable  in  the  variorum  editions  of  Shakspere ; 
and  he  has  enriched  the  'Transactions*  of  the  Society  of 
Antiquaries  (the  'Archselogia')  with  several  disquisitions  of 
distinguished  learning  and  ingenuity.  His '  Dissertation 
on  Babrius,'  after  having  been  republished  by  himself  with 
additions  at  the  end  of  nis  edition  of  the  Greek  poem  '  On 
Stones,'  was  reprinted  at  Erlangen  in  Bavaria;  and  so 
were  his  » Conjectures  upon  Strabo,'  in  1788,  under  the  su- 
]>erintendence  of  Th.  Ch.  Harles.  An  octavo  volume,  en- 
titled *  ThomsB  Tyrwhitti  ConjecturaB  in  ^Eschvlum,  Euri- 
pidem,  et  Aristophanem :  accednnt  Epistolse  IMversorum 
ad  Tyrwhittum,'  was  brought  out  at  Oxford,  from  the  Cla- 
rendon Press,  in  1822 ;  and  it  appea»  from  the  preface 
that  a  small  impression  of  the  same  matter  had  many  years 
before  been  printed,  under  the  care  of  Burgess,  at  Durham. 
The  lettere,  which  fill  from  p.  91  to  p.  164,  are  from  VaJck- 
naer  (in  Latin),  from  Villoison  (in  French),  from  Bninck 
(in  French),  from  Ruhnken  (in  Latin),  from  Schweig- 
hauser  (in  Latin  and  French),  and  from  Ch.  Fred.  Mat- 
thaei  of  Moscow  (in  Latin).  The  editors  promise  another 
volume,  to  consist  of  Adveroaria  collected  from  Tyrwhitt's 
papei-s ;  but  this,  we  believe,  has  not  yet  appeared. 

TYSON,  EDWARD,  was  bom  in  Somersetshire  in  1649. 
He  studied  at  Oxford,  and  received  his  bachelor's  degree 
there  in  1670,  after  which  he  went  to  Cambridge,  when 
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he  was  made  doctor  of  medicine  in  1680.  He  lived  in 
London,  and  was  physician  to  the  Bridewell  and  Bethlem 
hospitals,  reader  of  anatomy  at  Surgeons'  Hall,  and,  for  a 
time,  Gresham  professor  of  medicine.  He  was  one  of  the 
chief  contributors  to  the  early  volumes  of  the  Transac- 
tions of  the  Ro^al  Society,  of  which,  as  well  as  of  the 
College  of  Physicians,  he  was  a  Fellow.    He  died  in  1708. 

Tyson  was  one  of  the  first  comparative  anatomists  of  his 
time.  All  his  works  are  distinguished  by  great  accuracy 
and  depth  of  research ;  they  are  to  this  day  of  unques- 
tioned authority  in  matters  of  fact ;  and  they  prove  that  he 
thoroughly  understood  the  scientific  purpose  of  compara- 
tive anatomy.  The  chief  of  them  are  as  follows : — 1,  'Pho- 
caena,  or  the  Anatomy  of  a  Porpesse  dissected  at  Gresham 
College,'  London,  1680,  4to. ;  2,  *  Carigueya,  seu  Marsu- 
piale  Americanum ;  or  the  Anatomy  of  an  Opossum  dis- 
sected at  Gresham  College,'  London,  1698, 4to. ;  3,  *  Orang- 
outang, sive  Homo  Sylvestris;  or  the  Anatomy  of  a  Pyg- 
mie,  compared  with  that  of  a  Monkey,  an  Ape,  and  a 
Man,'  London,  1699,  folio.  This  is  Tyson's  best  and  most 
valuable  work;  for  though  the  others  are  not  less  accu- 
rate, this  relates  to  an  anipial  for  the  dissection  of  which 
opportunities  are  exceedingly  rare.  It  was  a  chimpanzee, 
and  the  later  labours  of  Professors  Owen  and  Vrolik, 
though  they  have  added  to  what  Tyson  described,  have 
proved  the  complete  accuracy  of  nearly  all  his  observa- 
tions ;  an  accuracy  the  more  meritorious,  because,  before 
his  time,  no  dissection  of  the  animal  had  been  recorded. 
Haller,  with  full  justice,  says,  '  We  have  nothing  in  com- 
parative anatomy  that  can  oe  compared  to  this  work,  ex- 
cepting the  works  on  insects ;'  by  which  last  he  probably 
means  those  of  Swammerdam.  4,  There  was  published 
with  the  last-mentioned  work, '  A  Philological  Essay  con- 
cerning the  Pygmies,  the  Cynocephali,  the  Satyrs,  and 
Sphinges  of  the  Ancients,  wherein  it  will  appear  tnat  they 
were  all  either  Apes  or  Monkeys.'  5,  And  to  a  second 
edition  of  the  two  preceding  was  added,  *  Vipera  Caudi- 
sona  Americana^  or  the  Anatomy  of  a  Rattle-Snake.' 
6,  *  Several  Anatomical  Observations,'  London  and  Ox- 
ford, 1680-1705,  foUo. 

Some  of  these  works  had  before  appeared  in  the  *  Philo- 
sophical Transactions,'  which  contain  numerous  other 
papers  communicated  by  Tyson  between  1678  and  1704. 
The  most  important  among  them  relate  to  the  renal  cap- 
sules, the  anal  glands  of  the  musk-animal  and  others,  the 
black  excretion  of  the  cuttle-fish,  the  anatomy  of  the  en- 
tozoa  and  of  the  Tajassu,  and  the  growth  of  hair  and  teeth 
in  ovarian  cysts.  Tyson  also  contributed  largely  to  Samuel 
Collins's  *  System  of  Anatomy,'  to  Ray's  •  Synopsis  Metho- 
dica  Quadrupedum,^  and  to  Willughby's  '  Historia  Piscium.' 

{Dictionnaire  HiMtorique  de  la  Mddecine  ;  Haller,  Biblio- 
theca  Anatomica,  t.  i.,  656.) 

TYSSENS,  PETER,  a  celebrated  Flemish  painter,  born 
at  Antwerp,  in  1625.  Tyssens,  after  Rubens  and  Vandyck, 
was  the  first  Flemish  painter  of  his  time,  in  history  and  in 
portrait.  He  first  practised  as  an  historical  painter  and  was 
highly  patronised,  out  finding  portrait  painting  a  more  pro- 
fitable employment,  he  devoted  his  time  exclusively  to  that 
branch  of  the  art,  until,  disgusted  with  some  uncandid 
criticisms  which  were  passed  upon  some  of  them,  he  gave 
up  portrait  paintine,  and  again  applied  himself,  with  in- 
creased success,  to  history.  There  are  few  cities  in  Flan- 
ders without  a  specimen  of  the  works  of  Tyssens,  but  there 
are  few  of  his  paintings  out  of  his  own  country.  The  As- 
sumption of  the  Virgin,  over  the  great  altar  of  the  church 
of  St.  James  at  Antwerp,  is  generally  considered  his  mas- 
terpiece. His  drawing  was  vigorous  and  correct,  his 
colouring  good,  and  his  composition  very  spirited :  he  en- 
riched his  pictures  by  tasteful  architecture  backgrounds. 
In  1661  Tyssens  was  made  director  of  the  Academy  of  Ant- 
werp,   lie  died  in  1692. 

His  two  sons,  Nichoijls  and  Augustine,  Were  also  dis- 
tinguished painters  in  their  respective  lines.  Nicholas 
Tyssens  was  Dom  at  Antwerp  in  1660 ;  spent  several  years  in 
Italy,  and  in  1770  was  employed  in  the  service  of  John 
William,  the  elector-palatine  at  Diisseldorf,  who  sent 
him  to  the  principal  cities  of  the  Netherlands  to  purchase 
pictures  for  the  gallery  which  he  was  about  to  form  there. 
Tyssens  executed  his  commission  to  the  utmost  satisfaction 
ot  the  elector,  but  the  pictures  which  lie  purchased,  with 
others  of  the  Diisseldorf  gallery,  now  foim  part  of  the  col- 
lection of  the  Pinakothek  at  Munich.  Tysseus  first  painted 
armour,  implements  of  war,  and  trophies :  he  afterwards 


tried  flower-painting,  but  he  painted  latterly  birds,  in  which 
he  was  very  excellent ;  and  his  pictiu'es  of  this  class  are 
little  inferior  to  those  of  Boel  or  Hondckoeter.  He  vi&ited 
London,  where  he  is  said  to  have  died  in  1719. 

Augustine  Tyssens  was  born  at  Antwerp  in  1662,  and 
was  a  landscape  painter,  and  executed  manv  clever  pictures 
in  the  style  of  Berghem,  which  he  enriched  in  a  similar 
way,  with  ruins,  figures,  and  cattle.  In  1691  he  was  made 
director  of  the  Academy  of  Antwerp.    He  died  in  1722. 

(Descamps,  La  Fie  des  Peintres  Flamands,  ^,;  Rl- 
kington,  Dictionary  of  Painters,  ed.  1829.) 

TYTLER,  WILLIAM,  was  born  at  Edinburgh,  12th 
October,  1711.  His  father  was  Mr.  Alexander  Tytler, 
writer  (or  attorney)  in  Edinburgh  ;  his  mother,  Jane,  daugh- 
ter of  Mr.  William  Leslie,  merchant  in  Aberdeen.  He 
himself,  after  an  education  at  the  high  school  and  Uni- 
versity of  Edinburgh,  was  admitted  a  writer  to  the  signet 
in  1742;  and  he  practised  that  branch  of  the  legal  pro- 
fession till  his  death,  Sept.  12th,  1792.  Mr.  Tytler,  besides 
being  an  accooiplished  musician,  and  distinguished  for  his 
taste  in  all  the  fine  arts,  was  the  author  of  several  literary 
works,  the  Chief  of  which,  his  *  Inouiry,  Historical  and 
Critical,  into  the  Evidence  against  Maiy  Queen  of  Scots,* 
first  printed  in  an  8vo.  vol.,  in  1759,  and,  after  several 
editions,  extended  to  2  vols.  8vo.,  in  1790,  acquired  him 
considerable  reputation.  It  is  a  defence  of  Mary,  princi- 
pally against  Robertson  and  Hume.    His  other  publications 


cal  Remains  of  James  I.  of  Scotland,'  8vo.,  Edin.,  1783 ; 

*  A  Dissertation  on  Scottish  Music,'  subjoined  to  Amott's 

*  History  of  Edinburgh ;'  *  Observations  on  the  Vision,'  a 
poem,  first  printed  in  Ramsay's  *  Evergreen ;'  and  an 
essay  *  On  the  Fashionable  Amusements  of  Edinburgh 
during  the  last  Century,*  both  published  in  the  Scottish 

*  Antiouarian  Transactions ;'  and  one  paper  in  the  *  Lounger.' 
Mr.  William  Tytler  was  the  father  of  Alexander  F.  Tytler, 
Lord  Woodhouselee. 

TYTLER,  ALEXANDER  ERASER,  styled  Lord  Wood- 
houselee, was  bom  at  Edinburgh,  15th  October,  1747,  and 
was  the  eldest  son  of  William  Tytler,  Esq.,  of  Woodhouse- 
lee, in  Midlothian,  and  of  Anne  Ci-aig,  daughter  of  James 
Craig,  Esq.,  of  Costerton,  in  the  same  county.  He  attended 
the  high  school  of  his  native  town  from  1755  to  1763, 
when  he  was  sent  to  an  academy  kept  at  Kensington,  in 
Middlesex,  by  James  Elphinstone,  the  author  of  many 
works  on  English  grammar  and  pronunciation.  Here  he 
studied  drawing,  natural  histoiy,  and  Italian,  as  well  as  the 
classics.  Returning  home  in  1765,  he  entered  the  Uni- 
versity of  Edinburgh  with  a  view  of  studying  for  the  bar. 
He  was  admitted  an  advocate  in  1770,  and  in  1776  married 
Anne,  eldest  daughter  of  William  Fraser,  Esq.,  of  Balnain, 
which  property,  as  well  as  his  paternal  estate,  he  eventu- 
ally inherited.  His  practice,  like  that  of  most  young  ad- 
vocates, left  him  leisure  enough  for  some  years ;  the  first 
fruits  of  which  he  gave  to  the  world,  in  1778,  by  the  publi- 
cation of  a  supplementary  (folio)  volume  to  Lord  Karnes's 

*  Dictionary  of  Decisions,'  bnnging  down  the  work  to  that 
date.  This  compilation  was  undertaken  on  the  suggestion^ 
of  Kames,  who  snowed  the  author  much  friendship,  and 
aided  his  labours  by  his  counsel  and  revision.  In  1780 
Tytler  was  conjoined  with  John  Pringle,  Esq.,  who  had 
occupied  the  chair  for  some  years,  in  the  professorship  of 
universal  history  and  Roman  antiquities  in  the  University 
of  Edinburgh ;  and  in  1786  he  became  sole  professor,  on 
the  resignation,  we  believe,  of  his  colleague.  This  appoint- 
ment led  to  the  publication,  in  1782,  of  his  '  Outlines  of  a 
Course  of  Lectures,'  afterwards  expanded  into  *•  Elements 
of  General  History,'  2  vols.  8vo.,  Edinburgh,  1801,  a  work 
which  has  been  repeatedly  reprinted,  the  latest  edition 
being  that  revised  and  continued  to  the  death  of  William 
IV.  by  the  Rev.  Edward  Nares,  D.D,  regius  professor  of 
modern  history  in  the  University  of  Oxfoni,  in  1  vol.  8vo., 
Lond.,  1840.  The  lectures,  of  which  this  work  is  an  ab- 
stract, were  left  ready  for  the  press  by  the  author,  but  have 
never  been  published.  In  1790  Mr.  Tytler  was  promoted  to 
the  office  of  judge-admiral  of  Scotland ;  and  the  same  year 
he  read  before  the  Royal  Society  of  Edinburgh,  of  which 
he  had  been  a  member  and  one  of  the  secretaries  since  its 
institution  in  1783,  a  series  of  papers,  which  he  soon  after 
published  anonymously,  under  the  title  of  ^  An  Essay  on 
the  Principles  of  Translation.'    This  performance  met  with 
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a  very  welcome  reception  from  the  public,  and  has  g^one 
through  many  editions.  A  memoir  of  Dr.  John  Gregory, 
prefixed  to  a  collected  edition  of  his  works  published  by 
his  son,  the  late  Dr.  James  Gregory,  in  1478 ;  four  papers 
contributed  to  the  Edinburgh  periodical  publication  enti- 
tled the  '  Mirror,*  in  1779 ;  seven  contributed  to  its  suc- 
cessor, the  *•  Lounger,'  in   1785 ;    various  essays  in  the 

*  Transactions '  of  the  Edinburgh  Royal  Society ;  a  *  Trear 
tise  upon  Martial  Law ;'  a  new  edition  of  Derham's  •  Phy- 
sico-Tlieology,*  with  notes,  &c.,  and  a  Life  of  the  author, 
published  in  1799 ;  and  a  letter  published  the  same  year 
at  Dublin,  under  the  title  of  *  Ireland  profiting  by  Example ; 
or  the  Question  considered,  whether  Scotland  has  gained 
or  lost  by  the  Union,'  are  the  other  principal  literary  pro- 
ductions of  this  period  of  his  life.  In  18^2  he  was  raised 
to  the  bench  of  the  Court  of  Session,  when  he  took  the 
title  of  Lord  Woodhouselee,  from  the  property  of  which  he 
had  come  into  possession  on  the  death  of  his  father  ten 
years  before.  In  1807  he  published  his  last  work,  *  Me- 
moirs of  the  Life  and  Wntings  of  Henry  Home,  Lord 
Karnes,'  2  vols.  4to.,  Edinb.  This  work  (of  which  there  is 
also  an  edition  in  4  vols.  8vo.)  has  never  excited  much 
attention.  In  1811  Lord  Woodhouselee  was  appointed  a 
lord  of  justiciary ;  but  his  health,  which  had  some  years 
before  been  broken  by  a  severe  illness  from  which  he 
never  perfectly  recovered,  soon  after  this  gave  way,  and 
his  death  took  place  on  the  4th  of  January,  1813.  A 
memoir  of  this  respectable  writer  and  excellent  man 
(from  which  these  facts  have  been  taken)  was  read  by  his 
friend,  the  late  Kev.  Archibald  Alison,  before  the  Royal 
Society  of  £dinbur|;h,  on  the  3rd  of  June,  1816,  and  6th  of 
January,  1817,  and  is  printed  in  the  Society's  *  Transactions,' 
vol.  viii.,  4to.,  Edinburgh,  1818,  pp.  515-564. 

TZANA,  LAKE.     P^byssinia  ;  Nile.] 

TZETZES,  JOANNES,  a  learned  grammarian  and  poet 
of  Constantinople,  who  lived  during  the  latter  half  of  the 
twelfth  century  of  our  aera.  He  was  a  son  of  Michael 
Tzetzes  and  Eudocia :  his  father's  brother,  Joannes  Tzetzes, 
though  himself  an  unlettered  man,  was  fond  of  the  society 
of  the  learned.  His  father  was  descended  from  a  Basque 
or  Iberian  family,  but  his  mother  was  of  a  Greek  family. 
He  had  a  brother  Isaac,  with  whom  Joannes  spent  the  first 
years  of  his  life  in  his  father's  house,  where,  as  Joannes 
says,  they  were  trained  in  all  virtue  and  piety,  and  learned 
to  despise  the  wealth  and  honours  of  the  world.  The  two 
brothers  were  instructed  by  the  ablest  teachers  of  the  time, 
and  were  aJderwards  distinguished  by  the  title  of  gramma- 
rians, which  then  designated  a  learned  and  accomplished 
scholar.    Further  particulars  of  their  lives  are  not  known. 

We  possess  a  considerable  number  of  works  by  Joannes 
Tzetzes,  consisting  of  poetical  compositions,  or  rather  versi- 
fied prose,  commentaries  on  antient  Greek  authors,  and 
some  minor  works  of  a  scientific  character.  His  poetical 
works,  most  of  which  are  written  in  the  so-called  political 
verse,  that  is,  without  any  regard  to  prosody,  but  in  a 
metre  in  which  only  the  syllables  are  counted,  are: — 
1,  *Iliaca'  ('iXiaci),  which,  properly  speaking,  consists,  of 
three  distinct  poems,  which  are  called  <  Ante-Homerica,' 

*  Homerica,'  and  *  Post-Homerica.'  The  first  contains  the 
whole  cycle  of  the  Trojan  story  from  the  birth  of 
Paris  to  the  tenth  year  of  the  siege  of  Troy,  where  the 

*  Iliad '  begins ;  the  second  is  a  mere  abridgment  of  the 

*  Iliad ;'  and  the  third  contains  the  events  subsequent  to 
the  death  of  Hector,  and  an  account  of  the  return  of  the 
Greeks  from  Troy.  The  whole  is,  like  all  the  versified  pro- 
ductions of  Joannes  Tzetzes,  exceedingly  dull.  Some  frag- 
ments of  this  work  were  first  published  by  F.  Morel,  who 
did  not  know  the  author's  name,  in  his  *  Iliacum  Carmen 
Poetae  Graeci  cuius  nomen  ignoratur,'  and  by  Dodwell,  in 
his  *  Dissertationes  de  Veterib.  Graec.  et  Rom.  Cydis,'  p. 
802,  In  the  year  1770  G.  B.  von  Schirach  published,  from 
an  Augsburg  MS.,  nearly  the  whole  of  the '  Ante-Homerica,' 
a  portion  of  the  *  Homerica,'  and  Dodwell's  fragment  of 
the  *  Post-Homerica.'  T.  C.  Tychsen  at  last  discovered 
in  a  Vienna  MS.  the  complete  •  Ante-Homerica'  and  *  Post- 
Homerica,'  and  communicated  his  copy  of  them  to  Fr. 
Jacobs,  who,  after  having  also  procured  a  complete  copy  of 
the  *  Homerica,'  published  the  first  complete  edition  of  this 
work  at  I-eipzig,  in  1793,  8vo.  The  best  critical  edition  of 
the  text,  for  which  a  Paris  MS.  was  collated,  is  that  by 
Imm.  Bekker,  Beriin,  1816,  8vo.  2,  B43Xoc  ioropuri,  more 
commonly  called  •  Chiliades,'  or  •  Chiliades  Varianim  His- 
toriarum/    The'former  is  the  name  which  Tzetzes  himself 


gives  to  this  work;  the  latter  arose  from  the  circumstajice 
that  the  first  editor,  N.  Gerbelius,  divided  the  whole  work 
into  sections  of  1000  verses  each.  Tzetzes  himself  had 
divided  it  into  three  tables  (iriVa«c)»  the  first  of  which  con- 
tained 140  stories,  and  ended  at  Chil.  iv.  466.  Between  the 
first  and  second  table  there  is  a  letter  addressed  to  one 
Joannes  Lachanes,  and  the  second  begins  at  Chil.  iv.  781, 
extending  to  Chil.  v.  192,  and  contains  32  tales.  The  third, 
comprising  the  remainder  of  the  work,  contains  496  narra- 
tives. This  work,  with  its  numerous  mythical  and  higtorieal 
tales,  IS  a  storehouse  of  information,  and  innumerable  thin^ 
are  recorded  here  which  would  otherwise  be  unknown.  It 
is  however  highly  probable  that  Tzetzes  did  not  always 
derive  his  information  from  the  original  sources,  and  that 
he  compiled  it  from  the  works  of  other  grammarians  and 
scholiasts.  The  author  is  exceedingly  vain :  he  is  full  of  his 
own  praise  and  of  that  of  his  brother ;  he  delights  in  men- 
tioning his  own  name  on  all  occasions,  and  he  treats  all  other 
writers  with  contempt.  The  first  edition  of  the  '  Chiliades' 
is  that  of  N.  Gerbelius,  with  a  Latin  translation  by  P. 
Lacisius,  Basel,  1546,  fol.  The  best  edition  is  that  by 
Kiessling,  Leipzig,  1826,  8vo..  3,  *  Carmen  lambicum  de 
Fiiiorum  £ducatione,'  or  *  On  the  Education  of  Children.' 
This  poem  is  usually  added  in  the  editions  of  the  *  Chiliades.' 
4,  A  fragment  of  a  i>oem,called  IXcpc  'Priftdrmv'AvQviroroKriav^ 
is  printed  in  Bekxer's  *  Anecdota,'  iii.,  p.  1090.  Several 
other  versified  productions  have  never  been  published,  but 
exist  in  MS.  in  various  libraries.  The  most  remarkable 
among  them  is  a  inroBtms  rov  *Ofirjpov^  consisting  of  upwards 
of  8000  so-called  political  verses,  and  giving  explanations 
of  the  mythuses  which  occur  in  the  *  Iliad.' 

Joannes  Tzetzes  wrote  (Commentaries,  but  only  those  on 
the  *  Iliad,'  on  Hesiod,  and  on  Lycophron  have  been 
printed.  Others,  as  those  on  Oppian's  *  Halieutica,'  on  the 
canon  of  Ptolemaeus,  as  well  as  his  original  works  '  Qfi 
Comedy  and  Comic  Poets,'  the  *  Abridgment  of  the  Rhetoric 
of  Hermogenes,'  a  collection  of  his  letters,  and  other  works, 
are  still  in  MS.  The  only  edition  of  the  *  Commentary  on 
the  Iliad'  (*  Exegesis  in  Homeri  Iliadem')  is  that  by  G. 
Hermann,  who  published  it  with  the  work  of  Draco  of  Stra- 
tonicea  on  meti'es,  Leipzig,  1812,  8vo.  The  commentai}' 
on  Hesiod  is  printed  in  the  editions  of  this  poet,  by  Victor 
Trincavelli,  Venice,  1537,  4to.,  and  in  that  of  Daniel  Hein- 
sius,  Leyden,  1603,  4to.  The  commentary  on  Lycophron's 
*  Cassandra'  is  ascribed  in  the  MS.  to  Isaac  Tzetzes,  the 
brother  of  Joannes,  but  Joannes  states  in  two  passages 
(*Chil.'  ix.  Hist,  296;  Epist.  ad  Basil.  Achridenum. 
printed  in  Potter's  *  Commentary  on  Lycophron,'  p.  1 1 1; 
that  he  wrote  the  commentary  himself  and  gave  it  to  his 
brother  Isaac.  J.  C.  Miiller,  the  last  editor,  is  of  opinion 
that  it  is  the  joint  production  of  the  two  brothers ;  that 
Isaac  first  published  it,  and  that  Joannes  afterwards  made 
an  improved  and  enlarged  edition.  This  opinion  is  strongly 
supported  by  the  condition  of  the  existing  MSS.,  some  of 
wnich  contain  considerably  more  matter  than  others,  and 
display  all  the  vanitv  and  arrogance  which  are  so  striking 
in  the  *  Chiliades.'  But  however  this  may  be,  the  com- 
mentary is  a  most  useful  compilation  from  those  of  the 
Alexandrine  grammarians,  and  contains  a  vast  amount  of 
mythological  and  historicsLl  information  not  to  be  obtained 
elsewhere,  and  without  it  we  should  scarcely  be  able  to 
understand  the  obscure  poem  of  Lycophron.  It  is  printed 
in  several  editions  of  Lycophron,  first  in  that  of  Basel, 
1546,  fol.,  and  subsequently  in  those  of  Canter,  Potter,  and 
Sebastiani.  The  last  and  most  correct  edition,  without  the 
text  of  Lycophron,  b  that  by  C.  G.  Miiller,  Leipzig,  1811, 
3  vols.  8vo.,  with  usefUl  notes  and  indices. 

TZETZES.  ISAAC.     [Tzktzbs,  Joannes.] 

TIGRIS.  The  northern  shore  of  the  Persian  Gulf  ex- 
tends from  48**  E.  long.  (Greenwich)  to  50P  8',  nearly  in  a 
straight  line  from  east  to  west,  nowhere  falling  more  than 
six  geographical  miles  short  of  the  thirtieth  parallel  of 
north  latitude,  and  nowhere  exceeding  that  parallel  by 
more  than  twelve  such  miles.  Along  this  line,  between 
the  point  on  which  Manama  tower  stands  (29^  55'  N.  lat., 
48**  27'  E.  long.)*  and  Ras  Tuloop  (30**  12^  N.  lat.,  A9P  15' 

*  In  this  itaper  the  positions  of  many  places  are  expressed  by  simpW  statii^ 
their  lonKitiide  and  latitude.  The  necessity  of  condensation  has  midered  this 
unavoidable ;  but  it  must  be  l(ept  in  mind  that  throughout  the  greater  part  of 
the  basin  or  the  Tigris  aud  Euphrates  tlie  latitudes  and  longitudes  can  ouly  be 
eonsidercd  as  approaimativo.  The  position  of  the  mouths  of  the  rivers  having 
been  Axed  by  the  survey  of  the  East  India  Company's  offieerv  in  lB24-6^).  may 
be  conr.dered  as  closely  approaching  to  nccuracy.  The  positions  on  the  TSgri 
•ad  Buphmtos,  from  tho  sen  to  Moeul  on  the  foimer  river,  and  to  Someimt  on 
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E.    long.)  the  united  waters  of  the  Euphrates,  Tigris, 
Kerkhan,  Karun,  and  Jerahi,  enter  the  sea.    The  manner 
in  which  the  streams  of  these  rivers  unite  and  again  di- 
verge in  the  great  plain  noilh  of  the  Persian  Gulf,  has  ap- 
peared to  render  it  adviseable,  instead  of  describing  each 
separatel)r,  to  present  them  in  the  light  of  channels  of  one 
great  drainage  basin.     The  watershed  of  this  basin  ex- 
tends from  Ras  Tuloop  nearly  north-east  to  the  source  of 
the  Jerahi  (about  31®  30'  N.  lat.,  50'  30*  E.  long.) ;  thence 
in  a  direction  somewhat  to  the  west  of  north  to  the  sources 
of  the  Kerkhah  in  Mount  Elwend  (about  34"  40'  N.  lat., 
48°  40'  E.  long.) ;  thence  to  the  source  of  the  Diyalah  (about 
30*^  40'  N.  lat,  4T  30'  E.  long.),  which  joins  the  Tigris  be- 
low Bagdad ;  thence  to  the  sources  of  the  Lesser  Zab  (near 
37**  N.  Tat.  and  about  45°  30'  E.  long.),  also  an  affluent  of 
the  Tigris ;  thence  to  the  eastern  source  of  the  Great  Zab 
(about  38**  N.  lat.,  44°  E.  long.) ;  thence  to  the  source  of 
the  eastern  branch  of  the  Euphrates  (about  39°  20'  N.  lat., 
43**  30'  E.  long.) ;  thence  in  a  direction  i*ather  to  the  north 
of  west  to  the  sources  of  the  western  branch  of  the  Eu- 
phrates (about  40°  N.  lat.,  41J°  E.  long.) ;  thence  in  a  di- 
rection south  of  east  to  the  sources  of  the  Tokhmah-^u 
(about  39°  N.  lat.,  36^  E.  long.) ;  and  thence  by  a  line,  none 
of  the  points  of  which  have  been  well  ascertained,  which 
passes  to  the  east  of  Aleppo  and  Damascus  at  an  uncertain 
distance  from  the  west  bank  of  the  Euphrates,  to  the  west 
shore  of  the  Persian  Gulf.     Looking  back  upon  the  water- 
shed, the  most  important  points  of  which  have  been  here 
indicated,  it  will  be  seen  that  the  largest  diameter  of  the 
diainage-basin  of  the  Tigris  and  Euphrates  extends  from 
about  30°  N.  lat.  and  49*  E.  long,  to  about  40°  N.  lat.  and 
41^^  E.  long. ;  that  it  is  narrowest  at  its  southern  and  de- 
pressed extremity,  where  it  only  extends  from  about  48° 
E.  long,  to  49^°  E.  long.,  and  broadest  near  its  northern 
and  elevated  extremity,  where  it  extends  from  about  36^° 
E.  long,  to  about  43^  E.  long.    It  must  be  observed  how- 
ever that  in  this  outline  has  been  included  a  portion  of  a 
mountainous  district,  which,  strictly  speaking,  cannot  be 
said  to  belong  to  the  drainage-basin  or  the  Tigris  and  Eu- 
phrates.   There,  is  a  mountain-group  extending  from  42° 
£.  long,  to  near  44°  E.  long.,  and  from  near  38°  N,  lat. 
to  39°  N.  lat.,  in  a  central  depression  of  which  Lake  Van 
is  situated.    The  streams  which  unite  to  form  the  greater 
Zab  and  the  Eastern  Tigris  have  their  sources  on  the 
southern  declivity  of  this  group ;  the  sources  of  the  East- 
ern Euphrates  are  on  its  northern  declivity ;  but  the  great 
body  of  water  collected  in  the  interior  of  this  mountain- 
^roup  has  no  apparent  outlet ;  it  is  a  loft^r  promontory  pro- 
jecting into  the  di-ainage-basin  of  the  Tigris  and  Euphrates, 
but,  hydrographically,  entirely  unconnected  with  it. 

The  statistics  and  political  history  of  this  region  have 
been  treated  under  the  heads  of  the  Persian  and  Turkish 
empires ;  at  present  it  is  only  their  physical  and  compa- 
rative geography  that  is  to  be  considered. 

Within  the  basin  of  the  Tigris  and  Euphrates  a  great 
plain  extends  in  a  north-east  direction  from  the  sea,  from  30^ 
P^.  lat.,  to  a  short  way  beyond  the  parallel  of  Bagdad,  or 
to  nearly  33^°  N.  lat.  The  maximum  width  of.  this  plain, 
about  midway  between  Bagdad  and  the  sea,  appears  to  be 
about  150  miles.  Over  all  this  space  its  average  elevation 
nowhere  appears  to  be  more  than  200  feet  above  the  level 
of  ihe  sea.  To  the  north-east  of  this  central  plain  is  the 
declivity  of  the  high  table-land  of  Persia ;  to  the  north- 
west the  declivity  of  the  high  table-land  of  Armenia  and 
Asia  Minor ;  to  the  south-west  the  declivitv  of  the  great 
Syrian  desert  and  the  northern  districts  of  Arabia.  The 
physical  geography  of  the  whole  region  will  be  most  sa- 
tisfactorily described  by — First,  tracing  in  succession  the 
principal  rivers  which  furrow  the  north-west  and  north- 
east sides  of  the  basins,  from  their  sources  to  their  entry 
into  the  plain  ;  secondly,  indicating:,  as  well  as  the  exist- 
ing materials  admit,  the  conformation  and  appearance  of 

the  latter,  retolttng  ttom  tb«  operationi  of  the  expedition  under  Colonel  Cheeney, 


and  the  measurements  of  lieuts.  Murphy  and  Lynch,  may  be  relied  npun 
still  greater  confidence.  The  Intermediate  positions  in  Mesopotamia,  even  when 
rece'vcd  from  Icm  trustworthy  olMerrers.  being  checlced  by  these,  are  entitled 
to  a  consideralile  degree  of  confldenoe.  The  only  other  point  which  can  1)0  re- 
gaided  aa  fixed  with  equal  precision  is  Mount  Ararat  (a  little  beyond  the  ex- 


ledge  of  all  the  rest  of  this  region  is  derived  from  routes  of  eaaual  passengers, 
and  more  or  less  isolated  astronomieal  observations,  made  in  liaste  and  some- 
times by  incompetent  observers.  The  Russian  niilitary  survey  extending  to 
Krzram,  and  die  survey  ext-cnted  by  Colonel  Monteith  in  Axeroijan.  have  af- 
folded  points  of  departure  with  which  several  iropuvtant  routes  in  the  north 
and  ?a«t  parts  of  the  basin  have  been  connected ;  but  both  of  these,  although 
rpspectaMe  operations,  are  less  to  be  relied  upon  than  those  of  Lieuteuani 
Mnriiby  and  his  associates. 


the  riverless  south-east  side ;  thirdly,  by  sketching  the 
central  plain  with  the  river  channels  which  intersect  it. 

I.  The  principal  rivers  which  descend  the  north-west 
and  north-east  sides  of  the  basin  are — l,the  Euphrates  and 
its  affluents ;  2,  the  Tigris,  and  those  affluents  which  join 
it  before  it  enters  the  plain  ;  3,  the  Diyalah  and  its  afflu- 
ents ;  4,  the  Kerkhah  and  its  affluents ;  5,  the  Karun  and 
its  affluents ;  6,  the  Jerahi  and  its  affluents. 

The  Euphrates.— The  main  trunk  of  this  river  is  formed 
about  two  hours  above  Kebban  Maden  (39**  N.  lat.,  39**  E. 
long.)  by  the  confluence  of  two  rivers,  to  both  of  which 
the  name  Frat  is  occasionally  applied,  but  which  are  more 
generally  known,  the  eastern  as  the  Murad-chai,  the  west- 
ern as  the  Kara-su. 

The  Murad-chai  rises  on  the  west  side  of  Ala-tag,  near 
the  north-east -termination  of  the  mountain-group  men- 
tioned above  as  encircling  lake  Van.  The  stream  flows 
down  a  mountain  ravine  nearly  six  hours  due  north  to 
Diyadin  (39*  32'  N.  lat.,  43«  W  E.  long.) ;  at  Diyadin  it 
turns  to  the  north-west,  and  flows  in  that  direction  about 
24  miles  to  Kara-Kilisa.  In  this  part  of  its  course  the 
Murad-chai  has  the  undulating  country  at  the  base  of  Ala- 
tag  on  its  left  bank,  and  a  high  undulating  land  which 
connects  the  mountain-range,  of  which  that  summit  forms 
a  part,  with  a  chain  of  hills  extending  from  the  north-west 
base  of  the  greater  Ararat  (39^*  42' N.  lat.,  44**  18'  E.  long.) 
westwards  along  the  south  bank  of  the  Aras.  At  Kaia- 
Kilisa  the  Murad-chai  receives  the  Sheriyan-su,  which  rises 
in  these  hills  and  flows  from  west  to  east ;  the  united  waters 
flow  to  the  south-west.  From  Diyadin  to  Molla-Suleiman 
near  the  source  of  the  Sheriyan-su  is  a  distance  of  nearly 
40  miles  in  a  straight  line :  the  level  land  on  both  sides  of 
the  streams  varies  in  breadth  from  6  to  16  miles ;  it  is 
called  the  plain  of  Arishkerd.  The  soil  is  rich  and  watered 
on  the  north  by  numerous  streams  flowing  to  the  Murad- 
chai,  which  runs  in  a  ravine  considerably  below  the  level 
of  the  plain.  Nine  miles  below  Diyadin  the  Murad- 
chai,  in  the  month  of  September,  1838,  was  20  or  30  paces 
in  breadth,  and  did  not  reach  above  a  horse's  knee.  The 
height  of  the  plain  of  Arishkerd  is  only  conjecturally 
known ;  it  cannot  be  less  than  0000  feet  above  the  sea,  and 
is  probably  more.  From  Kara-Kilisa  to  the  junction  of 
the  Char-buhur  with  the  Murad-chai  (about  39''  N.  lat., 
41°  30'  E.  long.)  scarcely  anything  is  known  of  the  course 
of  the  latter.  It  appears  to  flow  m  a  general  direction  of 
south-west,  having  the  mountain-range  of  which  Ala-tag, 
Sapan-tag  (about  10,000  feet),  and  Nimrud-tag  are  the 
most  remarkable  summits,  stretching  parallel  to  it  at  a  con- 
siderable distance  on  the  south-east,  and  the  mountains 
south  of  the  Aras  and  of  Erzrum  at  about  an  equal  distance 
to  the  north-west.  The  town  of  Malasgird  is  situated  on 
the  Murad-chai  about  36  miles  below  Kara-Kilisa ;  not  far 
from  Malasgird  the  Kaleh-su  joins  the  Murad-chai  from  the 
north-west.  Near  the  source  of  the  Kaleh-su  is  Khinis, 
which  the  natives  say  is  24  miles  from  Malasgird.  Cantain 
Glascott's  barometrical  measurement  gives  Khinis  an  eleva- 
tion of  5686  feet  above  the  sea ;  and  Mr.  Brant  was  in- 
formed at  Kara-Kilisa,  that  from  the  opposite  base  of  the 
low  hills  bounding  the  plain  of  Arishkerd  on  the  south-west 
to  Khinis  was  a  continuous  plain.  The  Char-buhur  rises 
near  the  sources  of  the  Aras  in  a  continuation  of  the  moun- 
tain district  extending  west  from  Ararat,  and  flows  36  or  40 
miles  till  it  joins  the  Murad-chai :  the  rivers  meet  in  a 
straight  line,  the  former  coming  from  the  west,  the  latter 
from  the  east,  and  the  surface  of  the  water  at  the  point  of 
junction  was  about  70  yards  wide  in  the  month  of  June, 
and,  measured  by  the  barometer,  it  appeared  to  be  4138 
feet  above  the  sea.  The  united  stream  turns  off  at  right 
angles  to  the  south,  through  a  narrow  valley  which  widens 
gradually  till  it  becomes  part  of  the  plain  of  Mush.  The 
river  retains  the  direction  of  south  for  about  10  miles,  when 
it  receives  the  Kara-su,  flowing  from  the  south-west  de- 
clivity of  the  Nimrud-tag,  and  again  turns  to  the  west. 
The  course  of  the  Murad-chai  from  a  few  miles  below  its 
junction  with  the  Kara-su  to  Palu  (38**  43'  N.  lat.,  39°  58' 
E.  long.),  is  not  much  better  knuwn  than  its  course  between 
Kai*a-Kilisa  and  the  mouth  of  the  Char-buhur.  From  the 
sources  of  the  Kara-su  in  the  Nimrud-ta^  (about  42* 
E.  long.)  to  the  western  extremity  of  the  plain  of  Alishan. 
(about  39°  E.  long.)  appears  to  be  one  continuous  valley. 
On  the  north  side  of  this  valley  is  a  mountain-range  con- 
nected with  that  which  extends  west  from  Ararat  between 
the  upper  Aras  and  upper  Murad-chai,  and  which  between 
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Erznim  and  Mush  is  called  Bingol-tag :  between  Erzin^n 
and  Palu  it  is  called  Diijik-tag.  The  summits  of  the  Bin- 
gol-tag  retain  patches  of  snow  throughout  the  summer ;  the 
snow  melts  entirely  from  the  Dujik-tag  in  summer,  but  the 
road  which  crosses  it  from  Palu  to  Erzrum  is  blocked  up 
with  snow  three  months  of  the  year.  On  the  south  side  of  the 
valley  is  a  mountain-range,  on  the  opposite  or  southern 
declivity  of  which  are  the  sources  of  the  Tigris.  The  direc- 
tion of  this  chain  is  nearly  east  and  west ;  about  30  miles 
east  of  Mush  it  touches  the  extremity  of  the  Nimrud-tag 
(the  direction  of  which  is  about  south-west  to  north-east, 
and  continues  onward  along  the  southern  shore  of  lake 
Van  to  near  the  west  shore  of  lake  Urumiyah  (about  45** 
E.  long.).  This  chain  was  crossed  by  Mr.  Brant,  near 
where  it  abuts  4ipon  the  Nimmd-tag,  between  Mush  and 
Bitlis,  at  an  elevation  of  at  least  5500  feet ;  to  the  west  of 
Mush,  at  an  elevation  of  6799  feet ;  and  between  Arghana 
Maden  and  Kharput  (49i"  E.  long.),  at  an  elevation  of 
48Gi  feet.  The  mountain-peaks  of  course  exceed  in  height 
the  crests  of  the  passes,  but  none  of  them  appear  to  retain 
snow  during  the  summer.  The  Murad-chai  enters  the  plain 
between  these  ranges  from  the  north,  near  its  junction  with 
the  Kara-su  (41^**  E.  long.),  and  flows  west  between  them 
till  it  receives  the  river  of  Aliahan  (39^**  E.  long.),  at  which 
point  it  turns  to  the  north-west  and  flows  through  a  pre- 
cipitous ravine  to  Kebban  Maden.  The  eastern  extremity 
of  this  valley  (from  the  sources  of  the  Kara-su  to  a  ford  on 
the  Murad-chai,  a  few  miles  below  their  junction),  and  its 
western  extremity  (from  Palu  to  the  sources  of  the  river 
Alishan),  aJone  are  known  in  detail.  Mr.  Brant's  route 
between  these  points  passed  along  the  declivity  of  the 
northern  mountains  at  a  considerable  distance  from  the 
river.  The  Murad-chai  at  its  junction  with  the  Kara-su  is 
about  4000  feet  above  the  level  of  the  sea ;  at  Palu  it  is 
2820  feet.  A  few  miles  below  its  junction  with  the  Kara- 
su  it  was  forded  in  the  month  of  August,  where  it  is  divided 
into  two  channels.  The  northern  channel  was  only  knee- 
deep,  in  the  southern  the  water  reached  to  the  horse's 
shoulders ;  a  little  earlier  in  the  season  it  could  not  have 
been  forded :  where  the  channels  re-united  the  river  was 
100  or  120  yards  broad ;  the  current  was  slow.  At  Palu 
the  river  in  the  month  of  July  was  100  yards  wide  and  the 
current' very  rapid :  there  is  a  ford  opposite  the  town,  but 
intricate  and  precaiious.  Above  Palu  the  stream  is  nar- 
rowed by  mountains  rising  abniptly  from  its  banks  in  some 
places  to  a  breadth  of  33  yards.  Between  Mush  and  Palu 
the  river  is  navigated  (down  streanj)  by  i-afts  supported  on 
inflated  skins,  which  are  employed  in  transporting  charcoal, 
firewood,  &c.  Between  the  mouth  of  the  Alishan  river 
and  Kebban  Maden  the  banks  of  the  Murad-chai  do  not 
appear  to  have  been  visited  by  Europeans. 

The  Kara-su,  or  Western  Euphrates,  rises,  according  to 
Mr.  Abbott,  at  Domlu,  seven  and  a  half  Iiours  north-north- 
east of  Erznim.  Two  hours  below  Domlu  the  stream 
enters  the  plain  of  Erzrum,  through  which  it  flows  from 
east  to  west  for  about  40  miles :  it  there  receives  a  torrent 
flowing  from  Kara^Kulak  to  the  east,  and  the  united 
stream  tumine  to  the  south  descends  through  a  ravine  into 
the  plain  of  Terjan.  The  length  of  the  plain  of  Erzrum 
from  its  eastern  termination  a  few  miles  east  of  the  city  of 
that  name,  to  the  sources  near  Kara-Kulak  is  about  twenty- 
six  hours,  or  about  65  miles :  its  greatest  breadth  is  from 
15  to  20  miles.  The  house  of  the  British  consulate  at 
Erzrum  is,  according  to  the  observations  of  Mr.  Glascott, 
39*  55'  N.  lat. ;  the  observations  of  the  Russian  imperial 
staff  place  the  town  in  4V  18'  E.  long.  The  mean  of  sixty 
observations  with  the  barometer,  in  April,  1838,  gave  it  an 
elevation  of  6114  feet  above  the  sea.  The  south  boundary 
of  the  plain  of  Erzrum  is  formed  by  the  mountains  already 
noticed  under  the  names  Bingol-tag  and  Dujik-tag ;  the 
northern  boundary  by  a  range  of  highlands  which  appears 
io  extend  uninterrupted  from  beyond  Kars  on  the  east  to  the 
south  of  Kaisariyeh  at  the  foot  of  Mount  Argaeus,  dividing 
the  valley  of  the  Euphrates  from  the  rivers  which  flow  into 
the  Black  Sea,  The  eastern  termination  of  the  plain  of 
Erzrum  appears  to  be  formed  by  an  interlacing  of  the 
swelling  grounds  at  the  bases  of  these  opposite  ranges  se- 
parating the  valley  of  the  Aras  from  the  valley  of  the 
Kara-su,  in  a  manner  analogous  to  that  in  which  the  upper 
waters  of  the  Murad-chai  are  separated  by  a  similar  incon- 
siderable ranee  of  heights  from  the  valley  of  the  Alsas,  an 
affluent  of  the  Aras,  which  flows  between  Bayazid  and 
Ararat.    The  west  termination  of  the  plain  of  Erzrum  is 


formed  by  the  meeting  of  projecting  spurs  of  the  north  and 
south  mountain-ranges ;  of^the  spur  of  the  Dujik-tag,  which 
bounds  the  valley  of  the  Mama-Khatun  on  the  noilh,  and 
the  spur  of  the  opposite  range,  which  forms  the  south  side 
of  the  stream  coming  fh)ni  Kara-Kulak.  At  the  point 
where  the  river  quits  tne  plain  of  Erzrum  it  was  about  100 
yards  broad  in  the  month  of  October,  1838.  The  plain  of 
Terjan,  at  the  lower  end  of  the  ravine  by  which  the  Kara-su 
escapes  from  the  plain  of  Erzrum,  must  lie  considerably 
lower,  for  the  winter  is  not  severe  enough.to  prevent  the 
cattle  being  sent  out  to  feed,  and  the  grain  turns  yellow  in 
Teijan  before  the  heads  are  formed  at  Erznim.  liiis  lower 
plain  is  of  inconsiderable  extent,  a  basin  among  the  moun- 
tains, in  which  the  river  of  Mama-khatun  (a  considerable 
stream,  which  rises  in  the  Bingol-tag  near  the  sources  of 
the  Aras)  and  the  Char-buhur,  joins  the  Kara-su  from  the 
south-east.  From  the  plain  of  Terjan  the  course  of  the 
Kara-su  to  its  junction  with  the  Murad-chw,  a  distance  of 
about  134  miles,  is  in  the  general  direction  from  north-east 
to  south-west  through  a  succession  of  difficult  mountain- 
passes  and  narrow  but  fertile  plains.  The  plain  of  Erzin^n 
(interesting  as  having  been,  according  to  Osmanli  traditfon^ 
the  first  settlement  m  Western  Asia  of  Ertogrul,  the  an- 
cestor of  Kara-Osman,  the  founder  of  th6ir  dynasty)  is 
about  20  miles  long  by  7  or  8  broad ;  the  town  of  Elrzin- 
gan,  situated  one  hour  and  a  half  from  its  lower  extremity, 
18  about  30  miles  from  Kargan,  the  most  southern  village  in 
the  plain  of  Terjan.  Mr.  Brant  found  the  grain  ready  for 
the  sickle  at  Erzingan  on  the  6th  of  Julv,  1835,  and  the 
season  was  considered  a  backward  one.  The  Dujik  moun- 
tains bound  the  plain  on  the  south,  and  the  river  runs  close 
to  their  base.  From  Erzingan  to  Kemakh,  a  distance  of 
about  26  miles,  the  Kara-su  flows  through  a  mountain 
defile,  having  the  Dujik  range  on  the  left,  and  on  the  right 
mountains  all  but  precipitous.  The  river  is  fordable  with 
some  difficulty  at  one  or  two  places  within  this  distance 
during  the  dry  season.  Immediately  above  Kemakh  the 
river  forces  its  way  through  a  deep  narrow  chasm ;  and 
just  before  it  precipitates  its  waters  into  this  rent  in  the 
mountains  it  receives  the  Keumer-su  from  the  west,  a 
stream  by  which  great  quantities  of  wood  are  floated  down. 
The  Keumer-su  descends  from  the  plain  of  Divrigi,  about 
60  miles  to  the  west,  and  which,  according  to  Mr.  Ains- 
worth,  is  3116  feet  above  the  sea.  The  valley  of  the  Keu- 
mer-su has  a  considerable  declivity,  and  the  Kara-su  must 
therefore  have  sunk  at  the  point  of  their  junction  much 
below  its  level  in  the  plain  of  Erzrum. 

Kemakh  is  built  on  the  east  bank,  a  narrow  and  abrupt 
slope  between  the  river  and  the  precipitous  mountains. 
From  Kemakh  to  Egin  is  a  distance  of  nearly  43  miles.  At 
Khostu  (nearer  Egm  than  Kemakh)  there  is  a  ferry,  at 
which  the  river  is  broad,  rapid,  and  not  fordable.  There  is 
sufficient  water  in  the  Kara-su  between  Kemakh  and  Egin 
to  render  it  navigable  for  boats,  but  the  frequent  rapids, 
rocks,  and  shoals  impede  the  navigation.  At  Egin  the 
mountains  rise  fVom  the  banks  of  the  river  by  a  steep  slope, 
which  is  terminated  by  abrupt  precipices;  the  whole 
height  of  the  mountains  above  the  stream  may  be  about 
4000  feet,  and  the  valley  is  so  narrow  that  they  seem  to 
overhang  the  town.  From  Egin  to  the  confluence  with  the 
confluence  of  the  Kara-su  and  Murad-chai  (about  3r> 
miles),  and  thence  to  Kebban-Maden  (about  5  miles 
failher),  the  channel  of  the  river  is  obstructed  by  shoals 
and  rocks,  and  only  employed  in  floating  timber-rafts.  At 
the  ferry  near  KebDan-Maden  the  river  is  about  120  yards 
wide,  deep  and  rapid.  The  elevation  of  the  confluence  of 
the  Kara-su  and  Murad-chai  has  not  been  ascertained. 
The  elevation  of  the  latter  river  at  Palu  is  stated,  by  Mr. 
Glascott,  at  2819  feet,  and  of  Alishan  (about  two  hours  south 
of  the  break  in  the  mountains  bv  which  the  Murad-chai 
leaves  the  valley  of  Palu)  2781  feet.  Malatiyah  (38**  23^ 
N.),  on  the  Tokhmah-su,  about  10  or  12  miles  west  from 
its  junction  with  the  Euphrates,  and  about  50  miles  distant 
below  Kebban-Maden,  is  said,  by  Mr.  Ainsworth,  to  be  2780 
feet  above  the  sea.  There  must  be  a  mistake  in  one  or  both 
of  these  estimates,  but  they  may  be  assumed  to  indicate 
the  approximate  level  of  the  river-bed  between  Palu  and 
Malatiyah.  The  Tokhmah-su  rises  more  to  the  west  than 
any  other  affluent  of  the  Euphrates.  The  Injeh-su  and  the 
Balikli-su,  which  by  their  junction  form  this  river,  have 
their  sources  about  36^**  E.  long.,  and  between  38^**  and 
39®  N.  lat.,  about  4000  to  5000  feet  above  the  sea.  Some 
of  the  affluents  of  the  Jihun  (Pyramus)  are  said  to  rise  not 
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I  far  to  the  south  west.  The  sources  of  the  Tokhmah-su,  of 
,  the  Keumer-8U,  and  of  the  stream  rising  near  Kararkulak, 
,  indicate  the  direction  of  the  watershed  at  this  part  of  the 
di^inage  basin  of  the  Euphrates  and  Tigris.  All  these 
flow  from  west  to  east :  t<he  first  has  a  course  of  upwards 
of  100  miles ;  the  second  probably  of  about  60,  and  the 
thii-d  of  30;  and  the  course  of  the  lEuphrates,  from  the 
mouth  of  the  third  to  the  mouth  of  the  first  (upwards  of 
acx>  miles),  is  nearly  from  ncNlh-east  to  south-west. 

Near  the  ferry  of  Fez  Oglu,  a  few  miles  below  the  con- 
fluence of  the  Tokhmah-su,  the  Euphrates  precipitates 
itself  through  a  gap  in  the  mountains  which  extend  from 
east  to  west  between  the  Murad-chai  and  the  Upper  Tigris, 
and  curves  through  them  with  a  general  easterly  direction 
to  Gergen-Kalehsi,  a  distance  of  about  45  miles.    In  this 
part  of  its  course  the  stream  is  hemmed  in  by  lofty  pre- 
cipices and  interrupted  by  rocks  and  small  rapids,  but 
warlike  storea  have  been  floated  downwards  on  rafts.    The 
subsequent  course  of  the  river  as  far  as  the  mouth  of  the 
Saklawiyah  canal  (about  33»  25'N.  lat.  and  40*» SO'  E.  long.), 
where  it  may  be  considered  as  having  entered  the  central 
))lain,  is  through  an  upland  country,  furrowed  by  alternate 
ridges  and  depressions,  with  a  general  declivity  to  the  south- 
east. From  Sumeisat  (the  aniient  Samosata),  45  miles  below 
Gergen-Kalehsi,  the  Euphrates  is  navigable  without  serious 
mten'uption  to  the  sea.  From  Sumeisat  to  Rum-kaieh,  a  dis- 
tance of  51  miles,  following  the  windings  of  the  stream,  the 
liver  flows  S.  69**  W.    Its  course  thence  to  Balis  (36*  1'  N. 
lat.,  38*  7'  E.  long.)*  a  distance  of  114  miles,  winds  along 
a  line  running  north  and  south.    Fourteen  miles  below 
Rum-kalah,  at  Graun,  the  channel  of  the  Euphrates  is 
only  80i  miles  distant  in  a  direct  line  from  the  Mediter- 
ranean at  Bayas:    IH  miles  east-south-east  of  Graun  is 
Bir,  or  Birehjik :    on  the  east  bank,  and  nearly  opposite 
(37*  N.  lat.,  37"  58'  E.  long.),  is  Port  William,  the  station 
of  the  Euphrates  expedition  under  Colonel  Chesney.    The 
Tigris  steamer  ascended  the  river  as  high  as  Bir.    At  this 
point  the  river  is  628^  feet  above  the  level  of  the  Medi- 
terranean at  the  mouth  of  the  Orontes,  from  which  it  is 
distant  133  miles  in  a  direct  line,  which  gives  only  a  fall 
of  little  more  than  6  inches  per  mile  to  the  Persian  Gulf 
(distant  1117  miles),  assuming  the  level  of  that  sea  to  be 
the  same  as  the  level  of  the  Mediterranean.    Twenty-five 
miles  below  Bir  the  Euphrates  receives  from  the  west  one 
arm  of  the  Sajur,  and  5  miles  lower  down  another :  this  is  a 
considerable  affluent,  the  lowest  of  any  importance  that 
falls  into  it  on  that  side.    Thirty-nine  miles  below  Bir  the 
river  passes  Kaiat  en  Nejm  (Star-castle),  the  ruins  of  an 
observatory  erected  by  AlmtouSn,  and  48^  miles  farther  on 
the  i-uins  of  the  castle  of  Balis.    At  Balis  the  river  is 
lOH  niiles  distant  in  a  straight  line  S.  70*  W.  from  the 
nearest  point  of  the  Mediterranean :   the  course  of  the 
stieani  turns  here  to  the  south-east,  a  general  durection 
which,  making  allowance  for  its  windings,  it  may  be  said 
to  retain  till  it  reaches  the  Persian  Gulf.    Near  Rakkah  it 
receives  on  the  east  bank  the  Belik,  which  rises  near  Har- 
rau,  to  the  north.      After  a  tortuous  course  of  80  miles 
(or  44^  in  a  straight  line)  S.  69*  E.,  the  Euphrates  breaks 
through  a  chain  of  hills  which  comes  on  the  west  from 
Palm^rra,  and  on  the  opposite  side  of  the  river,  from  the 
direction  of  Sinjar.    In  this  pass  the  river  flows  in  a  small 
channel  250  yards  wide  and  7  fathoms  deep,  between  pre- 
cipices which  rise  abruptly  200  or  500  feet  fVom  the  water's 
edge.    Fi&y  miles  from  this  pass,  by  the  windings  of  the 
river,  but  little  more  than  half  that  distance  in  a  straight 
line,  the  Khabur  (the  antient  Chaboras,  and  the  Araxes 
of  Xenophon)  falls  into  the  Euphrates  from  the  north. 
About  the   37th    degree  of   N.  lat.,  and    between  the 
40th  and   the  42nd  degree  of  £.  long.,  is  a  range  of 
heights  (some  of  them  2500  feet  above  the  sell)  which 
extend  from  the  Euphrates  at  Someisat  to  the  Tigris  north 
!       of  Mosul,  and  form  the  southern  boundary  of  the  upper 
valley  of  the  latter  river.    The  streams  which  descend  the 
I       south  side  of  this  range  converge  and  unite  a  little  to  the 
north  of  the  36th  degree  of  latitude,  about  the  41st  of  E. 
I       long.,  and  form  the  Khabur.    The  southern  boundary  of 
I       this  drainage  basin  is,  on  the  west,  the  continuation  of  the 
I       range  through  which  the  Euphrates  forces  its  way  below 
I       Rakkah ;  on  the  east,  the  Sinjar  Hills,  which  extend  in  the 
I       direction  of  Mosul.    The  Khabur  enters  the  Euphrates  in 
35"  e'  N.  lat.,  40**  27'  E.  long.  From  the  Khabur  to  Werdi, 
7H  miles  by  the  river,  45^  in  a  straight  line  S.  33*"  £., 
I       the  Euphrates  has  an  average  width  of  400  yards,  with  an 
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ordinary  depth  of  18  feet,  and  a  current  of  4  miles  an  hour 
during  the  floods :  it  forms  many  islands.  Between  Werdi 
and  Anah  (the  antient  Anatho)  (92  miles,  50|  miles  east  in  a 
straight  line)  the  river  has  at  the  same  season  a  breadth  of 
350  yards,  a  depth  of  18  feet,  and  a  current  of  4  miles  an 
hour.  About  100  miles  below  Anah  the  Euphrates  passes 
Hit,  well  known  for  its  bituminous  fountains,  which  are  men- 
tioned by  Herodotus  (i.  178)  under  the  name  of  Is.  Seventy 
miles  below  Hit,  at  the  mouth  of  the  Saklawiyah  canal,  it 
has  entered  the  great  central  plain.  From  Werdi  to  near 
the  mouth  of  this  canid  a  range  of  hills  extends  at  a  dis- 
tance of  some  miles  along  the  north-eastern  bank  of  the 
Euphrates,  the  opposite  declivity  of  which  sinks  to  the  bed 
of  ttie  Tarthar,  a  stream  which  rises  in  the  Sinjar  Hills,  and 
flows  south  by  east  till  it  loses  itself  in  a  salt  lake  or  marsh 
in  the  plain  noith  of  Bagdad.  The  high  gpround  on  the 
south-west  side  of  the  Euphrates,  extends  a  few  miles  farther 
to  the  south  than  that  on  the  opposite  bank ;  and  at  its 
termination,  curving  round  to  the  north-east,  approaches 
nearer  the  river,  and  terminates  in  an  abrupt  cape,  sur- 
rounded on  all  sides  by  the  level  plains  of  Babylon. 

Some  discrepancy  exists  among  travellers  as  to  the  exact 
portion  of  the  course  of  the  Euphrates  to  which  the  name 
Frat  is  applied  by  the  natives.  Morier  states  that  the 
Kai-a^u  is  called  the  Frat  in  the  neighbourhood  of  Mama- 
khatun ;  Brant,  that  the  name  Kara-su  is  retained  till  its 
junction  with  the  Murad-chai,  and  that  the  united  streams 
are  known  by  the  latter  name  as  far  down  as  Bir,  whence 
to  Kumah,  at  the  junction  of  the  Euphrates  and  Tigris,  the 
name  Frat  prevails.  Probably  different  names  are  applied 
to  the  river  by  the  different  races  resident  on  its  banks. 

The  7VfiTf>. — ^ITie  principal  source  of  this  river  is  on  the 
southern  declivity  of  the  mountain-range  which  forms  the 
southern  wall  of  the  valley  of  the  Murad-chai,  between 
Mush  and  Alishan,  and  not  much  more  than  10  miles  dis- 
tant teom  the  most  easterly  point  of  the  bend  of  the  Eu- 
phrates, between  Malatiyah  and  Someisat.  The  Tigris 
runs  from  its  source  ^  miles  to  the  north-east,  and  its  level 
can  nowhere  in  this  part  of  its  course  be  lower  than  4568 
feet  above  the  sea.  It  then  flows  southward  for  nearly  the 
same  distance,  and  receiving  near  the  mines  of  Arghana- 
Maden  a  small  stream  from  the  west,  adopts  the  course  of 
this  tributary,  and  flows  towards  Diar-Bekr  (about  37**  55' 
N.  lat,  39**  55'  E.  long.),  distant  40  miles  in  a  straight  line. 
Opposite  Diar-Bekr  the  Tigris  is  about  250  yai*ds  wide  in 
the  season  of  floods,  but  it  is  onlv  used  to  float  timber-rafts 
from  the  mountains.  At  Diar-Bekr  the  Tigris  turns  sud- 
denly round  to  the  east,  and  continues  to  flow  in  that 
direction  for  105  miles,  till  it  receives  the  Bitlis-chai,  which 
rises  on  the  south  side  of  Nimrud-tag,  a  little  to  the  west 
of  lake  Van.  In  this  part  of  its  course  the  Ti^  flows 
parallel  to  the  high  mountains  which  separate  its  valley 
from  that  of  the  Murad-chai,  an  extensive  plain  intervening 
between  its  banks  and  their  bases.  On  the  south  the  river 
has  the  hill  range,  on  the  opposite  side  of  which  are  the 
sources  of  the  Khabur :  these  hills  rise  immediately  from 
its  bank.  Forty  miles  l>elow  Diar-Bekr  the  Tigris  receives 
from  the  north  a  large  stream,  which  some  have  regarded 
as  the  main  river :  35  miles  farther  on,  in  the  direction  of 
the  Bitlis-chai,  it  is  joined  by  a  considerable  affluent  from 
the  south.  The  elevation  of*^  the  bed  of  the  river  in  the 
valley  from  Diar-Bekr  to  the  junction  of  the  Tigris  and  the 
Bitlis-chai  has  not  been  satisfactorily  ascertained ;  but  the 
climate  and  vegetable  productions  are  such  as  lead  to  the 
inference  that  it  cannot  be  great. 

From  the  point  of  junction  the  course  of  the  Tigris  bends 
round  to  the  south,  and  it  continues  nearly  in  the  direction 
of  south-east  to  the  mouth  of  the  greater  Zab  (36*  N.  lat., 
43**  20^  E.  long.).  For  the  greater  part  of  this  distance  the 
range  of  hills  which  separates  the  valley  of  Diar-Bekr  from 
the  basin  of  the  upper  Khabur  accompanies  the  Tigris  on 
the  south-east :  they  terminate  on  its  banks  a  little  to  the 
north  of  Mosul  (36*  20'  N.  lat.,  43*  15^  E.  long.).  Be- 
tween the  mouths  of  the  Bitlis-chai  and  the  greater  Zab,  the 
Tigris  receives  a  number  of  affluents  on  both  banks ;  the 
most  important  joins  it  about  midway  in  this  distance 
from  the  north,  and  is  called,  like  the  affluent  of  the 
Euphrates,  which  has  been  repeatedly  mentioned,  the 
Khabur.  The  Khabur,  at  its  junction  with  the  Tigris, 
comes  from  the  north  of  east,  but  30  miles  farther  up  it 
comes  from  the  north:  of  its  upper  course  nothing  is 
known,  except  that  it  must  rise  high  up  among  the  moun- 
tains which  bound  the  southern  shores  of  lake  Van. 
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The  main  branch  of  the  greater  Zab  has  its  souroes  at 
Koniyeh,  Karasun,  and  K ashen,  on  the  slopes  of  the  Sar-al* 
bagh  range,  about  38*"  30'  N.  lat.,  at  au  elevation  of  about 
7000  feet  above  the  sea,  nearly  midway  between  the  lakes 
of  Van  and  Urumiyah.  From  the  opposite  ude  of  the 
high  plain  in  which  these  sources  are  situated,  the  waters 
run  down  to  the  Aras  or  to  the  lake  of  Ummiyah.  The 
highest  peaks  of  the  mountains  south  of  lake  Van  are  to  the 
east ,  Rowandiz  ( 1 1 ,000  feet  above  the  sea),  the  loftiest  sum- 
mit of  the  Jawur-tag,  is  to  the  east  of  south.  At  first  the 
Zab  flows  to  the  south,  but  about  37''  19'  N.  lat.  it  turns  to 
the  west-south-west .  N  ear  the  village  of  Kjvau  (about  S?"*  ^ 
N.  lat.,  43''  2&  £.  long.)  it  receives  the  JSerdizawi  (called 
also  by  the  inhabitants  the  Lesser  Zab),  which  is  said  to 
rise  in  the  £rdish-tag,  a  few  miles  south  of  the  eastern  ter- 
mination of  lake  Van,  and  which  descends  to  the  principal 
stream  in  a  succession  of  cataracts.  After  the  junction  the 
Zab  flows  south-east  till  about  12  miles  east  of  Amadiyah, 
from  which  point  its  course  is  rather  to  the  north  of  east« 
to  10  miles  west  of  Rowandiz,  where  it  receives  a  large 
affluent.  Between  Amadiyah  and  Rowandiz,  the  Zab  has 
on  the  north  the  colossal  mountains  in  which  it  has  its 
rise ;  on  the  south  a  i-ange  of  hills  which  stretch  fi*om  near 
the  mouth  of  the  (Tigris)  Khabur  eastward  to  the  base  of 
mount  Rowandiz.  A  lateral  valley,  which  may  almost  be- 
considered  an  extension  of  the  vaJley  of  the  Tigris  from 
Diar-Bekr  to  below  its  junction  with  the  Khabur,  separates 
these  hills  from  the  mountains  to  the  north.  Turning 
round  between  the  base  of  Rowandiz  and  the  eastern  ex- 
tremity of  this  lidge,  the  Zab  crosses  a  hill-range  pa- 
rallel to  it  on  the  south  (apparently  a  continuation  of  the 
hills  which  from  the  west  abut  on  the  Tigris  north  of 
Mosul),  and  flows  south-west  to  the  Tigris,  which  it  enters 
with  a  deep  stream  60  feet  wide. 

About  84  miles  below  the  mouth  of  the  greater  Zab 
the  Tigris  forces  its  way  through  the  Hamrin  hilla,  the 
soutli  boundary  of  a  plain  extending  fVom  north-west  to 
south-east,  which  ia  cut  diagonally  by  the  river  in  its 
course  from  Mosul.  About  12  miles  below  the  greater 
Zab  there  is  a  ford  in  the  Tigris ;  20  miles  farther  down  it 
receives  an  affluent  from  the  west  near  Kalah  Shirkat ;  and 
28  miles  below  this  it  is  joined  by  the  lesser  Zab  frqm  Uie 
north-east.  The  main  branch  of  this  tributary  rises  fiO 
miles  south-west  of  the  south  extremity  of  lake  Urumiyah ; 
flows  30  miles  to  the  south-east,  and  then  turns  abruptly 
to  the  south-west ;  about  20  miles  onwards  it  receives  four 
^uents  from  the  mountains  to  the  south-east,  and  carries 
to  the  Tigjis,  after  flowing  parallel  to  the  greater  Zab  for 
the  last  50  or  60  miles  of  its  course,  a  deep  stream  2f  feet 
broad.  At  the  point  of  junction  the  Tigris  has  a  bi^adth 
of  500  yards.  Below  the  passage  of  the  river  through  the 
Ilamrin  hills,  high  grounds,  which  separate  its  valley  from 
the  valley  of  the  Tarthar,  extend  close  to  tlie  termination  of 
the  mound  which  Dr.  Ross  calls  the  ^Median  wall  (34^  3' 
N.  lat.,  44"  6'  £.  long.).  Here  the  Tigris  issues  from  the 
hills  into  the  great  central  plain.  Between  Diar-Bekr 
and  Mosul  (296  miles)  the  river  is  navigable  for  rafts  at 
certain  seasons ;  below  Mosul  it  is  navigable  throughout 
the  year :  in  1838  the  '  Euphrates '  steamer  aaceadea  it  to 
within  20  miles  of  Mosul. 

The  Diyalah, — ^This  river,  known  in  its  upper  course  aa 
the  river  of  Shirwan,  rises  among  the  mountains,  of  which 
Mount  Elwend,  above  Hamadan,  is  the  best  known,  if  not 
the  highest  summit,  about  34°  40'  N.  lat.,  47''  30'  £.  long. 
It  flows  for  about  30  miles  from  east  to  west ;  then,  turning 
at  flrst  to  the  north  of  west,  for  nearly  100  miles  in  a  semioir- 
Gular  sweep  round  the  base  of  Mount  Dalahu,  it  receives  in 
this  part  of  its  course,  on  its  south  bank,  a  number  of 
streams,  which,  rising  near  the  centre  of  the  mountain-mass, 
flow  like  radii  to  the  oiroumscribin|^  stream.  Some  of  the 
summits  of  this  mountain-group  nse«,  by  the  estimate  of 
Major  Rawlinson,  5000  feet  above  their  base.  At  the  moat 
northern  part  of  itp  course  the  Shirwan  receives  the  waters 
of  the  Taj,  one  of  whose  branches  comes  from  Suleima- 
niyah.  It  then  flows  south-east  for  about  30  miles,  till  it 
issues  into  the  plain  through  a  gap  in  the  Hamrin  hUls, 
which  are  here  not  more  than  2C|P  feet  alMve  its  level. 
The  Diyalah  receives  in  this  part  of  its  course  the  rivers 
from  Zohab  and  Hoi  wan  from  th^  east.  Close  above  the 
Hamrin  hills  the  Diyalah  is,  according  to  Rich,  400  yards 
broad,  *  and  the  strong  current  rushes  aa  from  a  sluice.' 

Thti  K^rkhah, — ^The  main  branch  of  this  river  rises  on 
the  south  aide  of  Mouut  £lwen4t  near^  iu  th«  wm»  lati* 


tilde  with  the  Diyalah,  about  a  deffree  to  the  eastward.      It 
flows  about  30  miles  to  the  south-west,  then  receiviiijg'  a. 
stream  flnom  the  east  ilrom  Nahawend,  adopts  Its  course* 
and  flows  west  for  about  the  same  distance.   Major  Raw  J  i  n- 
son  found  the  river  fordable  with  difficulty  at  this  part  of  its 
course  in  the  month  of  May.    Here  it  reeeives  a  stream  frozn 
Kirmanahah  on  the  north-west,  and  another  from  the  higrli 
plain  of  Khawah,  celebrated  for  its  pastures,  from  the~ea:st, 
and  turns  to  the  south.   This  direction  it  retains  to  Rudbfix 
(nearly  60  miles  in  a  straight  line),  where  it  receivea  from 
the  west  the  river  of  Kirrhind,  which  has  its  rise  south  of  tlie 
sources  of  the  Holwan.   The  Kerkhah  flows  ih)m  Rudbaj-, 
to  the  east  of  south,  through  a  narrow  valley,  having  hi^rfi 
rugged  mountains  on  both  sides  (those  on  tne  west  retain- 
ing the  snow  on  their  summits  the  greater  part  of  tlie 
year),  to  Pul-i-tang,  a  distance  of  about  40  miles.    In  this 
part  of  its  course  the  Kerkhah  receives  two  considerable 
affluents,  the  Kashgaa  and  the  Zal,  Arom  the  north-easr. 
The  mountains  on  its  east  bank,  which  separate  it  flrom  the 
great  central  plain  of  the  Tigris  and  Euphrates,  are  not  oT 
sufilcient  breadth  to  admit  of  their  torrents  attaining  to 
great  size.    At  Pul4-tang,  the  Kerkhah,  in  general  about 
80  or  100  yards  in  width,  forcea  its  way  through  a  narrow 
chasm,  which  a  bold  sportsman  can  spring  acrosa  with 
ease.    The  cleft  ia  about  150  feet  deep ;  the  sides  are 
honeycombed  in  the  most  fantastic  manner;  and    the 
river  boils  and  foams  below  in  its  narrow  bed.    A  short 
way  below  this  the  mountuns  to  the  west  sink  down,  and 
the  river  enters  the  plain  of  Susiana;  but  just  before 
reaching  the  ruins  of  Sus  (about  82*^  N.  lat)  it  turns  to  the 
west,  and,  after  a  farther  course  of  about  40  miles  to  the 
south-west,  breaks  through  a  low  range  of  heights,  and 
enters  the  great  central  plain  about  Hawiza. 

The  Kharun, — ^The  Dizful,  which  has  a  much  larger 
body  of  water  than  the  stream  which  gives  the  name  to 
the  lower  part  of  this  river,  is  formed  by  the  confluence  of 
a  number  of  streams  in  the  neighbourhood  of  Buraqird 
(about  84**  N.  lat.,  49''  £.  long.),  and  flows  through  a  diffi- 
cult mountainous  country  to  the  town  of  Dizful  (about  32^  K. 
lat.  and  48^''  £.  long.).  Ten  miles  below  Dizful,  the  river 
runs.to  within  eight  miles  of  the  Kerkhah,  with  an  undu- 
lating plain  between  them.  From  this  point  the  Dizful 
turns  to  the  south-east  and  flows  to  Bund-i-kil  (about  35 
or  40  miles).  Here  it  is  joined  by  the  Karun,  which  rises 
in  the  mountains  to  the  east,  about  32^  N.  lat.  and  50^"*  £. 
long.  The  Karun  flows  at  flret  to  the  north  of  east,  but 
its  course  where  it  joins  the  Dizful  is  to  the  soatb-ea&t, 
and  this  course  it  retains  to  Hawaz,  where  it  enters  the 
great  plain.  At  the  town  of  Dizful,  the  bridge  which 
croaaee  the  river  is  about  380  paces  in  length. 

The  Jei-ahi  is  formed  by  the  junction  of  the  Zard  with 
some  other  considerable  torrents  from  the  Mungasht 
bills,  which  in  Sli"*  N.  lat.  are  said  to  have  snow  on  their 
summits  throughout  the  year.  A  snur  of  these  mountains 
advancing  to  uie  west,  and  gradually  sinking  to  the  level 
of  the  plain,  forms  the  watershed  between  tne  Jerahi  and 
the  Indiyan  (which  falls  into  the  Persian  Gulf  In  about 
30*"  4'  N.  lat.,  49°  87'  £.  loflg.),  and  tenmnatea  the  drain- 
age-basin of  the  Tigris  and  Euphrates  on  the  sonth-eaal. 

n.  The  declivity  which  forms  the  south-west  beundary 
of  the  drainage-basin  of  the  Tigris  and  Euphrates,  from  the 
base  of  the  loftv  mountaina  through  which  the  latter  river 
forces  its  way  above  Someiaat,  is  very  imperfectly  known ; 
and  the  tittle  that  ia  known  of  it  leads  to  the  behef  that  it 
is  in  the  highest  degree  monotanous  and  uniform.  The 
deaert  or  great  plains  of  Northern  Syria,  aa  this  region  is 
generally  called,  maintain  an  aven^ipe  elevation  of  1300 
feet.  In  the  latitude  of  Aleppo  the  summit-level  is  situ- 
ated between  tbajt  town  and  tae  Euphrates,  and  the  de- 
clivity towarda  that  river  slopes  firom  north-weat  to  aouth- 
eaat.  Below  the  Buabir  hilk  (the  range  mentioned  above 
aa  extending  to  the  Euphrates  from'  tha  west  aide  of  Pal- 
myra) the  desert  appetra  to  have  a  ffeneral  slope  fh>m  the 
weat  of  south  to  the  east  of  north.  There  are  no  perma- 
nent waterooqrsea  in  Hm  region  to  indicate  the  declivity, 
but  Lieutenant  Ormsiby,  who  ofoawd  the  deaert  in  April, 
183U  from  Hit  (33*"  20  N.  lat.  according  to  Lieut.  Mur- 
phy) to  Damascus  (83^  83'  N.  lat.  according  to  Niebuhr), 
observed  on  the  flfth  day  (the  da/s  iQurne)r  averaging 
twenty  miles)  a  phenamenon  which  at  onee  pointa  out  the 
direction  of  the  slope,  and  throws  light  oa  the  peculiar  cha- 
racter of  the  oountiy.  <  After  two  hours  and  twenty  mi- 
nutttw  uaually  tvaTelnng  weat,  we  reached  a  large  body  of 
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running  water,  flowing  to  the  north*east  it  the  mte  of  up- 
wards of  a  mile  an  hour.  After  wading  up  to  our  knees  in 
this  for  an  hour,  we  reached  a  small  rising  ground. .  .  .  « 
As  the  rain  ceased  the  moving  lake  had  passed  away  to 
the  north-east,  and  was  nearly  out  of  sight.  It  was  about 
ei/ght  miles  broad«  and  extended  in  length  as  &r  as  I  could 
see.  Where  we  waded  through  it  it  Was  kneo-deep*  The 
moving  lake,  I  fanoy,  must  continue  its  course  till  it  is 
soaked  into  the  soil,  or  till  it  sef  ties  in  some  low  ground ; 
the  desert  here  is  not  even  enough  for  it  to  stand.'  On  the 
eleventh  day  Lieutenant  Ormsby  was  11  hours  south  of 
Palmyra,  and  the  gradual  ascent  of  the  plain  still  con- 
tinued. On  the  thirteenth  day  he  amved  at  the  east  edge 
of  a  depression  between  the  desert  and  the  Syrian  hills, 
which  appears  to  be  about  10  hours  (25  miles)  aoross.  A 
similar  depression  appears  to  have  been  noticed  by  Mr. 
Addison  at  Palmvra,  between  the  desert  and  the  hills  to 
the  west,  Burcknardt«  whan  he  reached  the  culminating 
point  of  the  Jebel  Hauran,  south  of  Damascus,  was  toM 
that  the  shallow  wadi  which  he  saw  stretching  to  the 
east  extended  to  the  Euphrates.  Colonel  Chesney,  who 
crossed  the  desert  from  Zoheir,  west  of  Basra,  observed 
that  its  surface  was  furrowed  by  a  number  of  parallel 
shallow  depressions  extending  north-east  in  the  direction 
of  the  Euphrates,  Captain  Sadlier,  who  crossed  the 
Arabian  peninsula  from  £1-Khatif  on  the  Persian  Gulf  to 
Medina  (between  the  parallels  of  aS"*  and  26''  N.  lat.)* 
observed  that  wherever  ne  met  with  running  water  along 
his  route,  its  course  was  to  the  ndrth  or  north-east.  These 
are  the  only  indications  of  the  extent  of  the  basin  of  the 
Tigris  and  Euphrates  to  the  west  and  south-west •^hiit  we 
have  been  able  to  glean. 

III.  The  extent  and  maximum  elevation  of  the  great  cen- 
tral plain  of  this  riVer  system  has  been  mentioned  above; 
The  Tigris,  it  has  been  noticed,  (]uits  the  last  low  hills  in  tha 
vicinity  of  the  north-east  termination  of  the  mound  which 
has  been  called  the  Median  wall  (34'>  3'  dO'*  N.  lat.,  W  &  £. 
long.).  The  mouth  of  the  Saklawiyah  canal,  which  diverges 
from  the  Euphrates  (about  38*  24'  N.  lat.,  43*  46'  E.  long.), 
may  be  assumed  ss  a  near  approximation  to  the  point  at 
which  that  river  issues  from  the  last  low  hills*  Midway  be- 
tween these  two  points  the  plain  appears  to  extend  to  the 
north  of  a  straight  line  drawn  fronk  the  one  to  the  other,  po»* 
sibly  along  a  continuation  of  the  valley  in  which  the  Thar-* 
thar  flows.  From  the  end  of  the  Median  wall  to  the  mouth 
of  the  Adhem  (3'  to  the  south,  and  about  W  west),  the 
course  of  the  Tigris  is  a  little  to  the  south  of  west  along 
the  termination  of  the  undulating  ground  whioh  extends 
from  the  base  of  the  Hamrin  hills  \  this  direction  it  re- 
tains for  about  eight  miles  farth«r»  and  then  turns  to  flow 
south  to  Bagdad  (33^  20'  N.  lat.,  44^  25'  E.  long.)-    ^▼e 
miles  below  Bagdad  the  Saklawiyah  joins  the  Ingiis ;  the 
distance  along  tins  canal  from  nver  to  river  was  found  by 
Lientenaift  Lynch  (who  sailed  i^oag  it  in  188^  in  the  Eu- 
plirates  eleamer)  to  be  45  miles.    The  liunent  (in  the 
season  of  floods)  was  about  four  miles  an  hour,  from  the 
Euphrates  to  the  Tigris.    On  the  parallel  of  Bagdad,  the 
canal  expands  to  a  considerable  lake«  which  a^ain  don- 
tracts  into  a  narrow  channel  before  it  joins  the  Tig[ris.    At 
21  miles  below  the  termination  of  the  Saklawiyah,  in 
the  direction  of  S.  SB*  £.,  the  Di^alah  brings  into  the 
Tigris  a  laise  body  of  water.    The  DiyaJah  issues  from  the 
Hamrin  hills  about  IB  hours  north-east  of  Bagdadi  and  its 
course  to  the  Tigris  is  extremely  civcuitoua,  describing 
nearly  the  figure  of  the  letter  8.    A  great  eanal  called  the 
Nahiawan,iiow  broken  and  inteirupted  in  its  upper  course, 
diverges  from  the  east  bank  of  the  Tigris  north  of  the 
Median  wall,  aad  joins  the  Diyalah  nearly  on  the  parallel 
of  Bagdad.    From  the  confluence  of  the  Diyalah  and  Tit 
gris  the  epurse  of  the  latter  is  extremely  winding,  hut  its 
general  direction  is  south-east;     About  67^  miles  lH  a 
straight  line  from  Bagdad  in  that  direction,  it  reaches 
Kut-el-«inarah,  a  small  town  on  ita  left  bank,  where  a  bi- 
furcation takes  place ;  and  here  the  Tigris,  instead  of  re- 
ceiving an  addition  to  its  waters  from  the  Eupfasates,  as  fay 
the  Saklawiyah,  sends  a  considerable  stream  to  that  river* 
The  smaller  branch,  called  Shat-el-hai,  Hows  sooth  and 
joins  tjie  Euphrates,  after  giving  off  a  number  of  canaia  on 
both  sides,  aoout  14&  miles  from  Kut-el-^amarah :  it  is  na- 
vigable throughout  for  light  beats.    The  main  bruieh  of 
the  Tigris  turns  off  at  that  town  to  the  north  of  east,  with 
an  apparently  undiminished  stream  (200  yards  broad),  and 
flowing  in  that  direction  28  miled,  and  then  south  by 


east  82  miles,  reaehes  Imam  Gharbi,  the  most  distant  part 
of  its  course  in  the  plain  from  the  Euphrates  (95  miles 
in  a  direct  line  S.  22°  W.),  At  66  miles  (by  water) 
8.  t}T  E.  of  Imam  Gharbi,  a  channel  called  Hud  flows 
off  on  the  east  bank,  and  joins  the  Kerkhah  near  Ha-*- 
wissJi :  Mr.  Rich's  pilot  bad  sailed  along  this  branch.  Ten 
or  eleven  miles  below  Imam  GharlH,  the  Tigris  turns  to 
8.  94''  £.,  becomes  deep  and  narrow,  and  makes  a 
number  of  abrupt  bends  through  a  marshy  plain  for  40 
miles  to  the  tomb  of  £ira<  It  there  resumes  its  former 
breadth,  and  winds  in  a  general  south  direction  to  its  juno< 
tion  with  the  Euphrates  at  Kumah,  a  distance  of  about 
123  miles  by  the  windings  of  the  river.  The  current  of 
the  Tigris  in  the  plain  averages  ohe  mile  and  a  half  in  the 
hour. 

From  the  Saklawiyah,  the  Euphrates  flows  south-east, 
through  a  pastoral  country,  42}  miles,  to  the  Mounds  of 
Mohammed :  it  is  here  only  18  miles  distant  from  the  Ti^ 
gris  at  the  mouth  of  the  Saklawiyah,  and  the  ground  has  a 
gentle  dope  to  the  east.  Within  these  42}  miles  may  be 
traced  the  remains  of  three  parallel  canals,  branching  off 
from  the  Euphrates  to  the  east.  From  the  Mounds  of  Mo" 
hammed  the  river  flows  across  a  flat  barren  country  to 
Hillah  (32°  28'  35^'  N.  lat..  44°  28'  40-5"  E.  long.),  96} 
miles  by  water,  or  67i  in  a  direct  line  S.  33°  E.  of  the 
mouth  of  the  Saklawiyah.  Hillah  is  almost  due  south  of 
Bagdad,  and  between  50  and  60  miles  distant  from  it.  In 
this  part  of  its  course  the  stream  has  an  average  breadth  of 
200  yvds,  with  an  ordinary  depth  of  15  feet,  and  a  cunent 
of  barely  two  miles  and  a  half  an  hour.  From  Hillah  to  a 
bifurcatum  a  short  way  above  temlun  (a  distance  of  75^ 
miles  by  water,  or  55f  S.  31°  E.  direct),  the  volume 
of  water  in  the  Euphrates  is  materially  diminished  by  ca- 
nals of  irrigation*  The  two  narrow  channels  formed  at 
this  point  reunite  at  Karayem  (33^  miles  S.  48°  £« 
from  the  bifurcation),  after  flowing  in  short  bends  through 
a  marshy  country.  On  isming  from  these  marshes  the  Eu-* 
phrates  suddenly  ro-appears  on  its  former  large  scale,  in- 
closed between  high  banks  covered  with  jungle.  At  56| 
miles  fron  Karayem  the  Euphrates  is  joined  by  the  Hai, 
the  branch  which  diverges  from  the  Tigris  at  Kutrcl^ 
amarah ;  and  78  wiles  farther  on  it  receives  at  Kumah  the 
waters  of  the  main  branch,  The  distance  (by  water)  from 
the  remotest  sources  of  the  Tigris  to  Kurnah  is  about  1146 
miles,  little  more  than  half  the  length  of  the  Euphrates. 
The  Euphrates  and  Tigris  now  form  one  tidal  channeU 
known  by  the  name  of  the  Shat^l-arab>  about  half-armile 
wide,  wmch  flows  S.  37°  E.  almost  in  a  straight  line.  Five 
miles  below  Kumah,  it  is  joined  by  the  Kerkhah,  which, 
near  Hawisa,  where  it  leaves  the  hiUs,  reeeives  the  Hud 
iVom  the  Tigris,  and  in  its  subsequent  course  is  believed  to 
send  off  one  or  more  canals  to  the  Karun.  From  Kumah  to 
Basrah  is  39^  miles  by  the  river  (36  S.  34°  £.  in  a  dii%ct 
line) ;  and  theaoe  to  Mobamuarah,  where  the  Karun  joins 
the  Shat-el-arap,  22^  miles  by  water,  or  20^  direct  S. 
70^  E.  Between  Kurnah  and  Busrah  the  river  has  an  ave- 
rage breadth  of  600  yards,  with  a  depth  of  21  feet ;  be- 
tween Basrah  and  Mohammamh,  a  breadth  of  700  yards, 
and  a  depth  of  30  feet.  The  current  below  Kumah  is  two 
miles  an  hour  during  the  flood  and  three  during  the  ebb 
tide.  Between  Kumah  and  Mohanaarah  the  river  forms, 
five  islands,  all  large. 

The  steamer  '  Euuhrates*  sailed  up  the  Karun  in  Novem- 
ber, 1807,  as  far  flis  Hawaz,  wheite  its  progress  was  aarrested 
by  a  ledge  of  rooks  and  an  artificial  bund.  On  descending 
the  river,  the  Euphrates  took  Utff  e  days  to  pass  ^tom  Hawas 
to  Mohammarah.  From  HaVras  to  Bund-i-kil  (mentioned 
above  in  desorilnng  tho  courBc  of  the  Karun  before  it  enters 
the  plain)  the  expedition  was  occupied  two  days  in  a  eountrv 
boat  up  stream,  and  one  down  stream.  From  Mohammarah 
to  Sablah  the  coune  up  the  stream  of  the  Kamn  was  20 
milea nearly  east;  from  Sablah  (still  ascending) to  Ismaili, 
40  miles  neatly  north ;  and  thence  to  Hawas  about  30  miles 
nevthHsast.  At  Sablah  the  Kamin  is  joined  from  the  east  by 
the  Dcjgrak,  a  canal  from  the  Jerabi ;  between  Sablah  and 
Hawaa  there  are  no  tiaoes  of  canals,  artificial  or  natural, 
joinitig  or  quitting  the  Karun  on  its  east  bank :  midway 
between  Sablah  and  IsmaftU,  the  Kama  is  joined  bv  a  canal 
coming  apparently  from  the  Kerkhah.  From  Sablah  a 
channel,  oaikd  Karan«eUama,  formerly  carried  the  waters 
of  the  Karun  to  the  Persian  GrUlf,  in  a  direction  a  little  to 
the  east  Of  south.  There  is  still  a  scanty  stream  in  this 
channelf  but  it  ie  supplied  by  the  Dorak  canal :  the  waters 
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of  the  Kamn  are  conveyed  along  the  canal  called  Haffar 
to  Mohammarah.  The  Karun-el-ama  falls  into  the  sea  by 
two  mouths — the  eastern  is  called  Khor  Musa,  the  western 
Khor  Seleje.  From  Sablah,  ascending  the  Dorak  canal  to 
the  village  whence  it  takes  its  name,  is  90  miles  in  a  direc- 
tion north  of  east ;  seven  miles  east  of  this  settlement  is 
the  point  at  which  the  canal  separates  from  the  Jerahi. 
The  country  between  Dorak  and  the  Jerahi  is  irrigated  by 
six  other  canals,  in  which  most  of  the  water  of  that  river 
which  does  not  find  its  way  to  the  Karun  appears  to  be 
dissipated.  The  antient  river-bed,  through  which  from  this 
point  the  waters  of  the  Jerahi  appear  to  have  found  their 
way  to  the  Persian  Gulf,  immediately  to  the  north  of  Ras 
Tuloop,  along  a  distance  of  about  40  miles  nearly  in  the 
direction  of  south,  contains  only  a  scanty  stream.  At  Mo- 
hammarah there  is  a  bifurcation  of  the  waters  of  the  Shat- 
el-Arab :  the  Bahamishir,  the  lesser  channel,  has  not  been 
navigated  throughout ;  the  Mohammarah  branch,  the  real 
Shat-el-Arab,  flows  south  to  the  bar,  which  is  40  miles 
from  Mohammarah,  with  an  average  width  of  1200  yards, 
and  an  ordinary  depth  of  30  feet.  The  delta  land  between 
the  western  headland  at  the  mouth  of  this  channel  and 
Ras  Tuloop  is  almost  entirely  unknown  to  Europeans :  of 
the  ramification  of  the  channels  which  connect  tne  exten- 
sive gulf  called  Crubbet  Nakada  (between  Khor  Musa  and 
Ras  Tuloop)  with  the  Jerahi  or  Karun  we  are  quite  igno- 
rant. To  the  west  of  the  Shat-el-Arab,  a  broad  sound, 
called  Khor  Abdullah,  stretches  to  the  north-west  between 
the  mainland  and  the  island  of  Boobian ;  into  this  arm  of 
the  sea  some  have  supposed  that  the  Pallacopas  discharged 
itself,  the  artificial  cnannel  which  in  antient  times  com- 
mencing above  the  city  of  Babylon  (on  the  site  of  Hillah) 
carried  during  the  season  of  the  floods  a  portion  of  the 
superfluous  waters  of  the  Euphrates  into  the  flat  country 
to  the  west.  What  seems  the  dry  bed  of  a  river,  running 
parallel  to  the  Euphrates,  has  in  fact  been  traced  at  various 
points  between  Zoheir  (west  of  Basra)  and  Hillah. 

The  ph3rsical  structure  of  the  region,  the  superficies  of 
which  nas  now  been  described,  is  varied  and  mteresting, 
but  as  yet  very  imperfectly  investigated.  The  mountains 
extending  from  the  banks  of  the  Euphrates  abov^  Someisat, 
west  in  tlie  direction  of  the  sources  of  the  Sajur  and  Tokh- 
mah-su,  east  to  the  sources  of  the  Bitlis-chai,  and  the 
chain  which  extends  thence  between  lake  Van  and  the 
Murad-chai  to  the  sources  of  the  river  Zab,  form  the 
southern  boundary  of  the  portion  of  the  hijjh  table  of  Ar- 
menia, which  belongs  to  the  drainage-basin  of  the  Eu- 
phrates. The  geological  structure  of  these  mountains  and  of 
the  whole  basm  north  of  them  is  pretty  uniform.  Granitic 
rocks  are  met  with,  but  the  icmeous  rocks  believed  to  be- 
long to  later  formations  predominate.  Metalliferous  de- 
posits exist  at  various  places.  At  Divrigi  on  the  Keumer- 
su  boulders  of  native  iron,  some  three  feet  long  and  one 
foot  and  a  half  thick,  are  found.  At  Keban-Maden,  two 
houis  below  the  confluence  of  the  Kara-su  and  Murad-chai, 
are  silver-mines.  The  ores  are — argentiferous  galena ;  a  sul- 
phuret  of  lead,  silver,  antimony,  and  iron ;  a  sulphuret  of 
antimony  and  silver.  The  ores  are  found  in  veins  inter- 
posed between  two  different  kinds  of  rocks— mica  or  chlorite 
slates,  and  limestone.  At  Arghana^Maden,  near  the  sources 
of  the  Tigris,  are  copper-mines.  The  annual  produce  of 
these  mines  was  saicf,  in  1837,  to  be  150,000  maunds 
(2,250,000  lbs.).  There  are  silver-mines  farther  east,  in 
the  same  ran^e.  The  mountains  which  from  the  source  of 
the  Bitlis-chai  extend  westwards  to  the  south  of  lake  Van, 
the  mountains  of  which  the  lofty  peak  of  Rowandiz  ap- 
pears to  be  the  nucleus,  and  the  mountains  which  from 
this  point  southwards  form  the  east  watershed  of  the 
drainage-basin  of  the  Tigris  and  Euphrates,  as  far  as  they 
have  been  explored,  present  a  similar  conformation  to  the 
mountains  just  described.  This  eastern  range  terminates 
the  high  table-land  of  Iran  and  Azerbijan  to  the  west,  as 
the  western  terminates  the  high  table-land  of  Armenia  to 
the  south.  Veins  of  lead  are  worked  in  the  upper  vaUey 
of  the  greater  Zab.  The  subalpine  coxmtry  intervening 
between  both  ranges  and  the  central  plain  on  the  Eu- 
phrates and  Tigris  is  pretty  uniform  in  its  structure.  From 
the  base  of  the  western  mountains,  as  far  as  Rum-kalah  on 
the  Euphrates,  and  extending  north  of  a  line  passing  IVom 
ncrth-west  to  south-east  through  that  point  from  the  Tigris 
to  the  western  boundary  of  the  basin,  cretaceous  and  supra- 
cr^taccous  deposits  prevail,  interrupted  here  and  there  by 
Plutonic  rocks.    The  same  formation  extends  east  of  the 


Tigris  as  far  as  the  lesser  Zab.  Soft  white  chalk  with  flints 
prevails  along  the  Euphrates  to  Balis ;  gypsum  and   maris 
predominate  as  far  as  the  hills  west  of  Palmyra,  where  they 
are  covered  with  breccia;  to  the  south  limestone  rock^ 
alternating  with  sandstones  and  clays,  compose  the  elevated 
plain  of  the  Syrian  desert.  At  Hit  are  the  celebre^ed  foun- 
tains of  bitumen  and  naphtha  in  a  magnesian  limestone. 
Around  Mosul  on  the  Tigris,  and  as  far  south  as  the  we»t 
prolongation  of  the  Hamrin  hills,  are  red  sands  and  sand- 
stones.   South-west  of  the  lesser  2iab  are  the  Kufri    hilk, 
composed  of  fresh-water  limestones,  gypsum,  and  sand- 
stone, with  deposits  of  bitumen,  naphtha,  sulphur,  and  salt : 
they  contain  tne  burning  fountains  of  Kerkuk-baba.  There 
are  also  naphtha  fountains  where  the  Tigris  breaks  through 
the  Hamrin  range.    The  Hamrin  hills,  from  the  Tigris  to 
the  Karun  at  Hawaz,  are  composed  of  saliferous  red  sands 
and  sandstone.    The  great  central  plain  from  its  northern 
termination  to  near  the  parallel  of  Bagdad  has  a  slight  but 
well-defined  inclination  to  the  south.    The  soil  is  pebbly. 
It  is  rare  to  find  any  deposits  of  pebbles  farther  south.    A 
clayey  soil  succeeds,  consisting  partly  of  humus,  partly  of 
calcareous  clay,  covered  with  mould,  or  sand,  or  the  tena- 
cious clay  of  frequent  inundations.    Many  local  depressions 
occur  in  the  plain  between  the  Tigris  and  Euphrates,  in  all 
of  which  are  marshes.    The  Lemlun  marshes  on  the  Eu- 
phrates are  for  the  most  part  of  a  soft  alluvial  c^  or  mud, 
containing  only  river  and  lacustrine  shells.    The  plains 
south  of  Uiese  marshes  rise  only  a  few  feet  above  them : 
the  soil  is  a  deep-blue  tenacious  clay,  covered  in  many 
places  with  a  layer  of  sand,  with  marine  shells.     The 
marshes  on  the  Tigris,  below  Imam  Gharbi,  are  similar  to 
the  Lemlun  marshes.    Between  Basra  and  Zobeir  the  soil 
is  alternate  mud  and  sand;  to  the  south  it  is  entirely  of 
marine  origin  and  contains  sea-shells.  The  tract  of  alluvium 
between  the  Karun  and  Jerahi,  and  between  the  latter  river 
and  the  sea,  and  extending  as  far  west  as  the  Bahamtshir, 
is  a  nearly  uniform  plain,  inundated  during  one-hsdf  of  the 
year.    In  some  places  the  earth  is  a  compact  calcareous 
clay,  in  others  a  loose  soil  full  of  saline  purticles.     To  the 
south  the  surface  is  covered  with  salt,  which  in  some  places 
lies  on  the  earth  like  snow  to  the  depth  of  an  inch. 

In  the  high  land  the  climate  is  exceasiveljr  cold  in  winter, 
and  in  the  valleys  which  furrow  it  the  natives  themselves 
complain  of  the  excessive  heats  of  summer.  The  wrarm 
days  and  cold  frosty  nights  of  spring  forward  vegetation 
and  preserve  the  snow  at  the  same  time.  In  February  the 
snow  has  been  known  to  be  two  feet  deep  on  the  hills  and 
hard  enough  to  bear  a  horse :  yet  on  occasional  bare  spots 
the  crocusses  might  be  seen  in  blossom.  The  atmosphere 
of  the  subalpine  regions  is  extremely  dry  and  liable  to 
great  variations  of  temperature.  From  the  west  boundan' 
of  the  basin  to  theTigns,  there  is  an  increase  of  cold  in  iKe 
same  parallels ;  east  of  that  river  the  plains  shelter^  by 
the  mountains  have  a  more  temperate  winter.  At  Bagdad 
the  heat  from  April  to  October  is  intense  ;  the  thermome- 
ter generally  rises  during  the  day  to  115**  in  a  shady  veran- 
dah. Rich  mentions  having  seen  it  as  high  as  120^  in  the 
middle  of  the  day  and  110'  at  night.  The  intense  heats  of 
the  Persian  Gulf  are  notorious.  The  basin  of  which  that 
gulf  and  the  plain  at  its  northern  termination  are  the 
maximum  depression,  is  landlocked  on  every  side,  and  this 
depression  lies  within  the  10  parallels  of  latitude  next 
adjoining  to  the  tropic  of  Cancer.  The  extraordinary  heat 
occasioned  by  the  want  of  the  regular  winds  which  sweep 
less  confined  regions,  the  immediate  vicinity  of  mountains 
covered  with  eternal  snow  to  the  north  and  east,  and  the 
comparative  depression  of  the  elevated  land  which  sepa- 
rates this  basin  from  the  meridian,  account  for  the  occur- 
rence of  those  tremendous  storms,  one  of  which  over- 
whelmed the  Tigris  steamer  in  the  Euphrates  expedition. 

The  high  plains  at  the  sources  of  the  Kara^i  and 
Mnrad-chai  are  destitute  of  timber-trees.  The  valley  of 
the  Murad-chai  in  the  vicinity  of  Mush  is  also  bare,  'but 
there  are  oak  forests  in  the  recesses  of  the  southern  moun- 
tains. From  Palu  to  Mush  there  are  extensive  forests  of 
oaks  along  the  bases  of  the  mountains  which  bound  the 
valley  on  the  north,  but  the  trees  are  small.  In  the  vallev 
of  the  Kararsu  walnuts,  pines,  and  firs  flourish  as  high  as 
Mama-khattm;  considerable  (juantities  of  timber  are 
floated  down  from  the  mountains  near  Divrigi ;  at  Ej^n, 
above  Kebban  Maden,  the  white  mulbeny  abounds.  ITie 
lower  valley  of  the  Tokhmah-su  is  said  to  resemble  a 
garden ;  dwarf  oaks  flourish  neariy  to  its  upper  extremity. 
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The  vine  is  cultivated  with  success  as  high  as  Egin  on  the 
Kara-8U  and  Mush  on  the  Murad-chai.  Wheat  of  a  fine 
quality  is  grown  in  the  plain  of  Erznim.  The  soil  of  the 
plain  around  Diyadin  is  rich,  but  principally  pasture.  Fo- 
rests occur  at  intervals  along  the  road  from  Bir  to  Mosul ; 
northward  as  far  as  Arganah-Maden  there  is  no  wood, 
Alons^the  bases  of  the  mountains  between  Diyar-Bekr  and 
the  Biltis-chai  the  country  is  at  intervals  well  wooded. 
Pines,  oaks,  and  ashes  are  tne  prevailing  forest-trees  in  this 
region  and  among  the  Persian  mountains.  All  over  the 
southern  declivity  of  the  mountains  the  vine,  iig,  and  al- 
mond-tree, pears,  apples,  and  apricots,  the  olive,  and  wheat 
are  cultivated,  and  yield  ample  returns.  The  Platanus  Ori- 
entalis  attains  an  enormous  size.  Between  the  parallels  of 
34**  and  S?"*  timber-trees  are  scarce.  The  forest  of  Aran  on 
the  Euphrates  consists  entirely  of  tamarisk,  poplar,  and  white 
mulbeny.  There  is  an  extensive  forest  on  the  west  bank 
of  the  Tigris  between  Mosul  and  Kalah-Sherkat  (about 
35**  SCy  N.  lat.).  In  this  region  there  are  few  annual  and 
tender  plants ;  the  tough  stems  of  perennials  alone  seem 
able  to  withstand  the  excessive  variations  of  temperature : 
wormwood  is  the  characteristic  plant  east  of  the  Euphrates, 
camomile  and  the  camel-thorn  to  the  west.  The  ground  is 
gay  in  spring  with  bulbous  and  liliaceous  plants  and  Or- 
chideae.  In  the  central  plain  the  date-palm  is  the  only  im- 
portant tree :  as  far  north  as  Bagdad  the  supplies  of  build- 
ing timber  and  firewood  must  be  floated  down  from  the 
upper  Diyalah  or  Tigris.  The  most  northern  date-groves 
are  met  with  at  Anah  on  the  Euphrates,  and  they  continue 
increasing  in  number  and  quality  to  the  southern  termina- 
tion of  the  basin.  That  they  are  unequally  distributed  over 
the  surface  is  solely  owing  to  want  of  cultivation :  for  the 
reports  of  Xenophon  and  the  Arab  geographers  and  his- 
torians show  that  they  once  abounded  in  tracts  which 
are  now  bare ;  and  modem  experience  coniirms,  that  care- 
ful irrigation  alone  is  wanted  to  make  any  part  of  this 
region  produce  them  in  plenty.  The  woody  and  spiny 
plants  of  the  region  interposed  between  the  mountains 
and  the  central  plain  ^ive  place  in  the  latter  to  succulent 
species,  most  of  which  belong  to  families  indicating  a 
strong  saline  admixture.  Mesembryanthema  and  asters 
*  cover  the  great  level  tracts  of  Babylonia,  Chaldaea,  and 
Susiana.  The  marshes  have  a  luxuriant  vegetation  of 
coarse  j^asses,  rushes,  and  reeds.  The  shallow  sheets  of 
water  dispersed  among  the  reed-marshes  are  covered  with 
the  broad  leaves,  and  in  their  season  with  the  flowers,  of 
Nymphaceae  and  Ranunculacese.  The  river-banks  are 
fringed  with  tamarisks,  acacias,  and  occasional  groves  of  a 
species  of  poplar  (gharah),  which  from  the  form  of  its 
leaves  has  been  misSiken  for  a  willow.  On  the  sea-shore 
is  found  a  species  of  Mariscus,  which  in  the  flowering  sea- 
son presents  a  rich  green  carpet  relieved  by  the  glistening 
though  somewhat  sombre  colours  of  its  spikelets.  The 
roots  of  this  plant  are  fibrous,  and  take  a  strong  hold  of 
the  soil :  they  give  solidity  to  large  masses  of  alluvium, 
and  where  the  Mariscus  has  spread  the  land  may  almost  be 
regarded  as  permanently  gained  from  the  sea. 

In  the  mountain-region  the  animal  kingdom  has  not  yet 
been  subjected  to  the  observation  of  scientific  inquirers. 
Wolves,  bears,  lynxes,  sables,  and  foxes  are  frequent ;  there 
are  large  herds  and  flocks  of  the  common  domesticated 
animals ;  all  kinds  of  accipitres  and  several  owls  abound. 
In  the  hill-country  and  the  plain  the  lion  is  found  from  the 
mouth  of  the  Khabur  northward.  A  species  of  the  hunting 
tiger  and  a  great  variety  of  allied  species  are  met  with  on  the 
lower  Tigris  and  Euphrates.  The  lynx  inhabits  the  woody 
districts,  in  which  squirrels  are  also  numerous.  From  the 
mountains  to  the  sea  the  hyeena  is  the  most  common  ani- 
mal :  a  white  variety  has  been  observed.  The  otter  is  found 
in  the  Euphrates,  Tigris,  and  Karun.  Wild  bears  are  nu- 
merous in  all  localities  adapted  to  their  habits ;  and  an  ani- 
mal called  the  wild  horse  is  met  with  among  the  uplands 
between  the  Tigris  and  Euphrates.  The  jerboa  is  frequent 
on  the  plains.  The  fallow-deer  is  common  in  some  dis- 
tricts, and  gazelles  are  numerous  in  the  Syrian  desert,  over 
all  the  subalpine  country,  and  as  far  as  the  delta  land  of 
the  united  rivers.  Herds  of  buffaloes  wallow  in  the  marshes 
of  the  plain.  The  bat  tribe  are  numerous.  The  camel,  two 
breeds  of  horses,  and  a  fine  race  of  asses  are  the  most  im- 
portant domestic  animals.  Vultures  are  common  in  the 
towns ;  hawks  and  owls  among  the  crags  of  the  subalpine 
country.  The  thrush,  lark,  and  bulfinch  are  common :  the 
bulbul  of  Syria  b  the  English  nightingale;  the  Persian 
bulbul  is  a  kind  of  thrush.    There  are  some  brilliant  and 


peculiar  species  of  kingfishers.  Pheasants  and  various 
species  of  partridges  are  common ;  the  uuail  scarce.  Rep- 
tiles of  all  kinds  are  numerous.  The  fisn  and  insects  have 
been  veiy  cursorily  examined. 

In  no  region  out  of  Europe  have  the  original  races  of 
men  been  more  intermingled  and  confused  than  in  the 
great  basin  of  the  Tigris  and  Euphrates.  The  successive 
conquering  dynasties  of  the  Assyrians,  Medes,  Persians, 
Greeks,  Parthians,  and  Arabs,  have  all  fixed  here  the  cen- 
tral seats  of  their  power,  and  shifted  and  blended  the 
tribes  subjected  by  their  arms.  The  period  during  which 
the  frontier-lines  of  great  empires  have  intersected  the  re-* 
gion — ^in  old  times  the  frontier  of  the  Roman  and  Parthian 
empires — ^in  our  own  day  that  of  the  Ottoman  and  Persian 
— have  been  scarcely  less  efficacious  in  producing  this  con- 
fusion. Among  the  mountain-chains  and  valleys  of  the 
Armenian  plain,  a  relic  of  the  race  from  which  it  derives 
its  name  nas  continued  tolerably  pure  fh)m  the  earliest 
times.    Their  neighbours  the  Kurds  are  probably  the  re- 

Sresentatives  of  the  old  Carduchioi,  but  more  mixed.  The 
haldaeans  on  the  upper  waters  of  the  greater  Zab  are  also 
to  all  appearance  a  primitive  race.  The  now  dominant 
races  within  the  basin  are  the  Ajabs  (tolerably  pure),  the 
Turks  (the  nomade  tribes,  not  much  mixed ;  the  town 
settlers,  a  race  of  multifarious  lineage),  and  the  mixed 
race  called  Persians.  The  districts  in  which  each  of 
these  races  predominate  are  pretty  sharply  defined.  The 
Arabs  preponderate  to  the  south  of  Bir  and  Mosul,  and 
west  of  the  Tigris,  the  Shat-el-Hai,  and  lower  Euphrates. 
The  Turks  preponderate  to  the  north  of  the  Arabs,  and  are 
numerous  among  the  haunts  of  the  Kurds  and  Armenians. 
The  tribes  called  Persian  prevail  south  of  the  Diyalah  and 
east  of  the  Tigris ;  and  south  of  the  Shat-el-hai  and  east  of 
the  Euphrates  the  greater  part  of  the  population  appears 
to  be  composed  of  clans  of  this  mixed  race. 

Rennell  and  D'Anville  have  done  for  the  comparative 
geography  of  this  region  all  that  a  talent  almost  approach- 
ing to  the  power  of  divination  could  do  with  the  materials 
they  possessed.  The  progress  that  has  been  made  since 
they  wrote,  in  extending  and  rectifying  our  notions  of  its 
actual  condition,  render  it  desirable  that  the  data  of  old 
historians  and  geographers  were  a^ain  compared  with  the 
positive  geography  of  the  country,  m  order  to  correct  their 
conclusions.  The  first  lesson  to  be  learned  here  is  to  what 
our  actual  knowledge  amounts.  The  tract  of  which  the 
geography  may  be  considered  as  ascertained  with  some- 
thing approactung  to  certainty  extends,  it  has  been  seen, 
from  the  delta  of  the  rivers  to  Bir  or  Someisat  on  the 
Euphrates,  to  Mosul  on  the  Ti^s,  and  to  Hawaz  on  the 
Karun.  Our  acquaintance  with  the  table-land  of  Aiv 
menia  and  with  the  west  slope  of  the  table-land  of  Iran 
has  been  extended  and  corrected,  but  not  to  the  same 
extent.  For  the  purposes  of  comparative  geography  the 
actual  condition  of  this  tract  has  to  be  compared  with  the 
writings  of  the  Hebrews,  the  Greeks  and  Romans,  the 
Armenians,  and  the  Arabs,  taken  in  connection  with  the 
ligjht  surviving  monuments  throw  upon  them.  The  firbt 
thing  to  be  looked  to  is  the  river  courses.  The  channels  of 
the  Tigris  from  Mosul  to  the  delta,  and  of  the  Euphrates 
from  the  delta,  may  be  considered  as  identified  with  the 
rivers  so  named  by  the  Greeks  and  Romans.  The  Eirphrates, 
there  can  be  no  doubt,  is  the  'peat  river '  of  the  Hebrews. 
The  Kerkhah  maybe  held  to  be  identified  with  the  Choaspes, 
the  Karun  and  Dizful  with  the  Pasi-tigris  and  Coprates,  the 
Shapur  with  the  Eulaeus.  These  lines  being  determined, 
give  us  Babylon  at  Hillah ;  Is  at  Hit ;  and  Susa  or  Shusan 
on  the  Shapur,  between  the  Dizful  and  Kerkhah,  at  the 
points  of  their  nearest  approach.  Susa  gives  us  the  approxi- 
mate positions  of  the  province  of  Susiana  and  Elymais  to 
the  east  of  it,  and  the  city  of  Ecbatana  to  the  north-eatit.  The 
route  of  Xenophon  enables  us  to  identify  the  Khabur  (the 
affluent  of  the  Euphrates)  as  his  Araxes :  the  Saklawiyah 
and  its  parallel  canals  as  the  district  where  the  battle  in 
which  Cyrus  fell  was  fought ;  some  mounds  north  of  Bag- 
dad between  the  Khor  and  the  Tigris  as  the  approximate 
position  of  Sitace ;  the  mouth  of  the  Athem  as  the  ap- 
proximate position  of  Opis ;  the  lesser  Zab  as  the  Zabatas 
(of  Xenophon) ;  the  vicinity  of  Mosul  as  the  place  whence 
roads  diverged  west  to  Syria  and  Cilicia,  south  to  Babylon, 
east  to  Ecbatana  and  Susa,  and  whence  the  Ten  Thousand 
struck  into  the  hill  region.  The  same  author  enables  us 
to  fix^  with  something  approaching  to  precision,  the  relative 
positions  of  the  Babylonia,  Media,  the  countries  of  the  Kar-* 
duchians  and  Armenians  of  his  time.  The  routes  of  Ammi-[^ 
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anus  Marcelllnus  enable  us  to  identify  the  Khabur  (of  the 
Euphrates)  with  hb  Aboras,  and  the  town  Circesium  with 
the  ruins  in  that  vicinity ;  to  ascertain  the  site  of  Ctesiphon, 
25  miles  below  Bagdad  on  the  Tigris ;  to  identify  Hatra 
with  the  ruins  on  the  Tharthar,  which  have  been  visited  hy 
Dr.  Ross  and  others;  and  to  fix  approximately  the  posi- 
tions of  his  Singara,  Nisibis,  and  Amida.  The  historjr  of 
Zenobia  enables  us  to  identify  Tadmor  (Palmyra)  and 
Zenobia  on  the  Euohrates  rthe  modern  Zelebi).  Around 
the  central  district  here  inoicated  there  are  materials  for 
identifying  other  scenes  of  antient  history,  but  the  work 
has  yet  to  be  done  in  a  judicious  and  critical  spirit. 

It  would  be  unjust  to  conclude  this  article  without  inti- 
mating our  obligations  and  expressing  our  gratitude  for  the 
liberaBty  with  which  Colonel  Chesney,  the  commander 
of  the  Euphrates  expedition,  has  complied  with  our  re- 

SLiest  for  information  respecting  the  regions  explored  bv 
.  We  may  also  be  allowed  to  express  an  earnest  wish 
that  the  publication  of  the  results  of  that  expedition  s  la- 
bours win  not  be  much  longer  delayed.  In  spite  of  many 
obstacles,  the  expedition  succeeded,  in  the  course  of  the 
years  183^,  1836,  and  1837,  in  running  a  line  of  levels  from 
the  Mediterranean  to  the  Euphrates ;  collecting  materials 
for  a  correct  map  of  northern  Syria ;  exploring  northern 
Mesopotamia;  surveying  the  Euphrates  from  Bir  to  the 
sea ;  exploring  the  Tigris  for  400  miles  above  its  junction 
with  the  Euphrates ;  exploring  the  great  delta  ofSusiana ; 
riunning  a  second  line  of  levels  from  the  Tigris  to  the 
Euphrates  across  the  plain  of  Babylonia ;  ana  traversing  ! 


the  Syrian  desert  by  several  routes.  Valuable  observa- 
tions, especially  in  the  departments  of  zoolosy  and  geology, 
were  made  by  the  naturalists  attached  to  the  expedition. 
Numerous  astronomical  observations  were  made  b\'  Lieut. 
Murphjr  (who  fell  a  martyr  to  the  zeal  with  which  he  de- 
voted himself  to  the  task),  and  have  been  reduced  by  the 
Rev.  R.  Sheepshanks ;  an  important  series  of  pendulum  ex- 
periments were  made  at  Basra  by  Major  Estcourt  and 
Lieut.  MurDhy.  The  last-named  gentleman  was  unfortu- 
nately not  the  only  member  of  the  expedition  who  fell  a 
victim :  the  loss  of  the  officers  and  great  part  of  the  crew 
of  the  steamer  *  Tigris,'  in  a  hurricane  near  Salahiveh,  had 
also  to  be  reeretted ;  and  Colonel  Chesney  suffered  se- 
verely in  his  health,  though  his  high  spirit  carried  him 
through.  The  publication  of  the  fruits  of  all  this  toil  and 
loss  ol  life  will  be  valuable,  not  only  as  an  addition  to 
science  and  historical  geography,  but  as  a  means  of  corro- 
borating or  correcting  the  East  India  Company's  chart 
of  the  Persian  Gulf. 

{Commu7iications  from  Colonel  Chesney  ;  Papers  by  the 
Officers  qf  the  Expedition  under  Colonel  Chesney ^in  the 
Journals  of  the  Royal  Geographical  Society  qf  London 
and  of  the  Geographical  Society  of  Bombay ;  Rich's  Koor- 
distan  ;  Travels  of  Morier,  Eraser,  and  Ainsworth ;  Martin, 
Memoires  sur  VArmenie ;  Papers  in  (he  Journal  of  the 
Londofi  Royal  Geographical  Society^  by  Viscount  Pol- 
lington.  Professor  Long,  Mr.  Consul  Brant,  and  Mr.  Sutcr ; 
Parrotfs  Journey  to  Mount  Ararat ;  Chart  of  the  Red  Sea^ 
published  by  command  of  the  Hon.  East  Inoia  Company.; 
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Nile] 
Taoca,7)03 
Ti|«c&oe«^  603 


TachyMroiaufl,  503 
Taoby^^loBSus  [Echidna] 
'I  ochyhttt,  504 
Tacliy'petes  [PelecaoidsB,  xvii., 

386] 
Tachyphrmus  [Fringillido,  x., 

483;  Tanagem] 
Ticitus,  C.  C,  504 
Tacitus,  M.  C,  606 
Tacking,  507 
Tacquat,  A.  907 
Taotiea,  507 
Tactics,  Naval,  513 
Tadeaster  [Yorksbire] 
Tadeoi  Sao,  rivet  [Patagonia] 


Tadmor  [PalmyraJ 

Tadoraa»  516 

Tadpole  [Flags;    SalafnaBdn- 

d»] 
Tse'niajrEntoioa] 
Tenia  [MouldiQ|i(B] 
Tsnldptera  [TsniopiarinsB] 
Tseniopterfoas,  516 
Taffl,  A'ndiva,  517 
Tafilet  [Maroeco] 
Taganrog,  517 
Tagus,  517 

Tail,  BHatt[Eat»te  Tail] 
Tain  [Ross  and  GloBMrty] 
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Tai-wan,  pajw  1 

Talapo'ms,  ^ 

Talav^ro,  3 

Talc,  8 

Talegalla,  4 

Taleat,  8 

Ta)4i,  9 

Taliae6ftius,  O.,  9 

Taliettin  [Welsh  language  and 
literature]  • 

Tali6nis,  Lux,  10 

Talipat  Qi  Talipot  Pali«  [Co- 
ry plial 

Tahnh  [Georgia] 

Talisman,  10 

Tallage,  10 

Tallayraiid.PeTigord,  G.  M.  de^ 
10 

l^ms,  Tkoiiiaa,  16 

Tallow  [Fat] 

TftUt>w,  Mineral  or  Mountain 
rHatchoUnel 

Tallow  Tree  [StilUngia] 

Tally,  16 

Talma,  Francois  Joseph,  17 

Talmud  [Hebrew  Language] 

Talpa  [Talpid©] 

T»lpaa6rexrSareeidfie.xtif.,  865] 

Tilpidse,  17 

Talus,  or  Talut,  92 

Taman,  29 

Tam&Ddua  [Ant-Eattr,  ii«i  65] 


Tamaricle^e,  23 

Tamarinds,  24 

Tamarindus,  24 

TitiiaHx,  24 

Tamitia,  96 

Taoaaulipas  [Moxican  Statm] 

TambOWi  26 

Tambiirtnii  Piairo,  23 

Tame,  River  [Staffordshire] 

TanieTf  Eiver  [Curovall] 

Tamerlane  [Timur] 

T&tni»s  [Squirrels,  xxu.,  3961 

TammeamufSandwich  Islands] 

Tampico  fMexican  States,  xv., 

1591 
Tamul  [Hindostan,  zii«,  229] 
Tamils,  26 
Taroworth,  96 
Taua-Blf  [Trondbtem] 
Tauac^tuut  27 
T4u#gers,  27 
Tunagrlnas  fTunagers] 
T4n»i»  [OoiJ 
Tanaro  [Pof 
Tancred,  29 
Tancred,  kingof  Sieily  [Sicilies, 

Two~lf«&fy] 
Tangent,  99 
Tangbfoia,  31 
Tangier  iMaxDCOo] 
Tanglti  [Stia«.Woeds] 
Taagul,  31 


Tanjore,  district,  93 
Tanjore,  city,  34 
Tank,  34 

Tapnahill,  Robort,  36 
l^umer,  Thomas,  36 
Tannic  Acid,  or  Tannia,  36 
Tauuinj  Artificial,  37 
Tannin,  Medipal  Properliea  of, 

37 
Tanning,  37 
Tantidio,  Lm^U  40 
Tansy  [Tanacetum] 
Tantfilidffl,  41 
Tantalite  [Columbium] 
Tintalum  tColuitibiitm] 
T&ntalus  [Tantalidiel 
Tanyaiptara  [KingfisheA,  xiii., 

Taormlaa  [Medina ;  Tatiioma- 

nium] 
Taos  [Mexican  States] 
Tap  Root  I  Root! 
Tapajos  [Rrasilj 
Tape-Worm  [Entoioa] 
Tapestrv,  42 

Taphos6us[qheiroptera,  rii.,  24] 
Tapi6ca,  46 
Tapir,  46 
TappiBff,  S>S 

Tapty  [Hindustan,  xli.,  211] 
Tapiili  [Suoloo  ArcbipdiiffeJ 
Tar,  63 


Digitized  L 


Tata  [Siberia] 
Tarablous  [Syria] 
Tarai  [Hindustan,  xii.,  2171 
Tarakaf,  56  ^ 

Tarantisia,  or  Tarantaiaa 

[Savoy] 
Taiantismnt ,  66 
Tiranto,  56 
Tarare  [Rh6ae] 
Tarascon,  67 
Tarfcxacum  [LeontadoKi] 
Taraz6na,  iH 
Tarbes,  58 
Tardigrada,  58 
Tard(vola,  56 
Tare,  58 
Tares,  59 

Tarentum  rTaianto] 
Targums,  60 
Tarffa,  60 
Tariff,  60 
Tank  [Roderic] 
Torlton,  Richard,  61 
Tarn  (riv«r\  61 
Tarn  (department),  61 
Tarn  et  Garonne,  63 
Tamopol  (circle),  66 
Tarnojiol  (town),  66 
Tamow,  66 
'i'arpeian  Rack  [Rome] 


Tarqwfiu%6q 


Tarporle^fChashiif} 
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Tarquinius,  TiG 

Tarragona^  68 

Tarshiab,  69 

TarsiuS)  69 

Tanius,  70 

Tartaglia,  NiehnUi,  7\ 

Tartan  [Weafinjf] 

Tartar  |i>otmssittni] 

Tartaric  Acid,  71 

Tartaric  Acid,  72 

Tartars,  72 

Tartarus,  76 

Tartary,  76 

Tartesins  [Tanhishl 

Tartini,  Giuseppe^  76 

Tartrates  (Tartaric  Acid] 

Turudant  [Marocco] 

Tashkend  [Turkistan] 

Tasmau,  Al>el  Jansseti^  76 

I'asni&niai  78 

Ta8sie»  Jantes,  90 

Tavsisudau  [Bootan] 

Tasso>  Bernardo,  9*1 

Tasso,  Torqu&to,  91 

Tassuni,  Aless^ndro,  95 

Ta^te,  95 

Taste,  96 

Tatars  [Tartars] 

Tate,  Nahum,  98 

Tatiinus,  99 

T&tius,  Aehillea  [AehiDes  Ta- 
tiusj 

Tatta  [Hindustan,  xii.,  2J1] 

Tattershail  [LiDcolnsbire] 

Tattooing,  99 

Taubmann,  Friedricb,  101 

Tauler,  or  Thauler,  Johann,  101 

Taunton,  101 

Taunus  [Germany] 

Taurellius,  L.  [TorelH] 

Tadrica  Cherson^sus,  102 

Taurlda,  103 

Taurine,  103 

Tauris  [Tabriz] 

Taurom^nium,  104 

Taurus,  Mount,  104 

Taurus  (constellation),  104 

Taurus,  Poniatowski,  105 

Tausau,  Taussen,  or  Tagesen, 
Jobn,  105 

Tautocbron  [Time  of  Deicent] 

Tautolite,  106 

Tavemier,  J.  B.,  106 

Tavistock,  108 

Tawi-Tairi    [Sooioo  Archipe- 
lago] 

Tax,  Tazatfon,  108 
■  Taxaceae,  117 

Tax&tio  Ecclesiiisticft,  117 

Taxes,  119 

Taxodium,  120 

Taxua.  120 

Tay,  River  [Perthsbire] 

Tay,  Locb  rPerthshire] 

Tayo^tus  [Laconia] 

Taylor,  Roirlaad,  121 

Taylor,  Jeremy,  121 

Taylor,  Jobn,  124 

Taylor,  SiUs,  124 

Taylor,  Brook,  Taylor's  "nieo- 
rem,  124 

Taylor.  Jobn,  LL.D.,  lSj2 

Taylor,  Sir  Robert,  133 

Taylor,  Thomas,  133 

Taylor's  Theorem  [Taylor, 
Brook] 

Tay  wan  [Til-wan] 

Tchad,  Lake  [Soodan,  p.  249] 

TchernigoT  [Czernigof  J 

Tea  [Thea] 

Te»i,  Paraguay,  or  Maf^  135 

Teak  [Tectona] 

Teal,  135 

Team,  136 

Teano  [Lavoro,  Terra  di] 

Tears  [£ye,  p.  142] 

Teazle,  138 

Tebald^o,  or  Tiboldio,  Ant6nio, 
139 

Tectibranchiftta,  139 
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Tectona,  141 
Tectus  [Trochidae] 
Tees  [Durham] 
Teeth,  142 

Teeib  of  Wheels  [Wheels] 
Teflis  [Tiflis] 
Tefza  [Marocco] 
T^gea  [Arcadia] 
Tegernsee,  143 
Teheran,  or  Tehran  [Persia] 
Tehuaean  [Mexican  Htates] 
Tehuantepec  FMexican  States] 
Teignmouth  fDefonshire] 
Teignmoutb,  J.  S.,  Lord,  144 
Teissier,  Antoine,  144 
Teixeira  [Texeira] 
Tejeii  [Persia] 


Tejuco  fBiasil,  p.  S68] 

Teius  [Sauvegarde] 

T^lecles  fSonlptuieJ 

Telegraph,  145 

Tel6macbu8.  155 

Telemann,  Georg  Philipp,  155 

Teleusanrus,  155 

Telescope,  157 

Telescope,  History  of  the,  163 

Telet<c6piuni,  167 

Telescopium   [Entomostomataj 
ix.,  4511 

Telford,  'Aomas,  167 

Telinga,  or  Telugu  Language 
[Hindustan,  xii.,  2'J9} 

Tell,  William,  169 

Teller,  Withelm  Abraham,  170 

Tellers  of  the  Exchequer,  171 

Tellez,  Baltbezar,  171 

Tellicherry  [Hindustan,  p.  207 ; 
Malabar,  p.  312] 

Telllna  [Couchacea,  vii.,  4281 

TeliSnides  [Oonchacea,  vii.,  4281 

Tell6rium,  171 

Telopb6nus,  172 

Telugu   or  Telinga  Language 
[Hindustan,  xii.,  229] 

Temanza,  Tommaso,  172 

Teme  [Shropshire] 

Temeswar,  Danat  of,  173 

Temeswar  (city),  173 

T6raia,  174 

Temnurus  [Trogonidat] 

Tempe,  175 

Temperament,  175 

Temperament  [Tuning] 

Temperature    [Atmosphere: 
Climate ;  Isothermal  Lines] 

Temperature  of  the  Karth  [Geo- 
logy, p.  133] 

Temperature,  177 

Temperature  of  Plants,  177 

Tempering  of  Steel  [Steel] 

Tempesta,  Antonio,  178 

Tempcsta.  Oavaliere,  178 

Tempio  [Sardegna] 

Templars,  Knights  Templars^ 
179 

Temple,  182 

Temple,  Solomoit't,  185 

Temple,  Sir  William,  187 

Tenacity,  188 

Tenaille,  188 

Tenaillon,  189 

Tenaoey  [Teittet] 

Tenant,  189 

Tenant  asd  Landtord,  189 

Tenant-at-WiIl.  192 

Tenant-at-Suffbrance,  19f 

Tenant-Right,  193 

Tenant  in  Fee  Simple,  193 

Tenant  iu  Tail,  193 

Tenant  for  Life,  194 

Tenant    for    Yean    [Estate; 
Lease ;  Twra  of  Tears  j  Te- 
nant and  Landlord] 

Tenants  or  Tenancy  in  Com- 
mon [Common,  Tenancy  in] 

Tenasserim,  194 

Tenbury  [Worcestershire] 

Tenby  [Pembrokeihire] 

Tench  [Tinea] 

Tend«r^  201 
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Tendon,  201 

Tendrac  [Tenrec] 

Tendrils,  202 

T^nedos,  202 

Tenement,  202 

Teneriffe,  202 

Teniers,  Dayid,  205 

Teniers,   David,  the  Young«r| 

206l 
Tenimbar    Islands    [SQnda 

Islands,  Lesser] 
Teuison,  Thomas,  205 
Teunant,  Smithson,  206 
Tennantite,  207 
Tennessee,  207 
Tennis,  209 

Tenon,  Jacques-R6u6)  310 
Tenor,  210 
Tenos,  218 
Tenrec,  210 
Tension,  212 
Tenierden  [Kent] 
Tanterden.  Lord,  212 
Tenthr^do,  213 
Tenths,  213 

Tentzel,  or  Tensel,  W.  E.>  214 
Tenuipddes,  214 
Tenuirostres,  214 
Tenure.  215 
Teos,  217 
Tepbrodornis,  217 
Tephr6sia,  217 
Tepic  [Mexican  States] 
Teplitt,  ToepUtz,  otf  Tepliee, 

218 
Teptiares  [Russian  Empire] 
Tequendama  [Granada,  New] 
Teramo,  218 
T6raphim,  218 
Terburgh,  Gerard,  318 
Terceira,  219 
Terebella  [Tubieolidi;] 
Terebell&ria,  320 
Terebellum,  320 
Terebint&ces,  220 
Tdrebra    [Butumeatomata}   \%., 

453] 
Terebralia,  220 
Terebratula    [Bvachiopoda,  t. 

311] 
Teredfna,  220 
Ter«du,  981 
Ter6ntia  [Cicero] 
Terentian  Metres,  225 
Terenti&nus  Maurus   [Maoras 

Terentianus] 
Ter6ntius,  228 
Terez  [Mexieaa  fiHates] 
T^rgifies  [Nudibranehiata,  xvi.) 

361] 
Term  (algebra^,  229 
Term  (law),  229 
Term  of  Years,  280 
Termes  [Termitina] 
Terminal,  230 
Termin&lia,  231 
Termin&Ha  (botany),  281 
Tcrminuit  (mythology),  281 
Terminus  (sculpture),  239 
Terminus  (ittilwayX  382 
TermitfnsB,  232 
T^rmoli  [Sanuio] 
Termonde  [DemUmonde] 
Tern,  Sterna,  233 
Ternate,  285 
Terni  [Spoleto] 
Ternstit)mificefl»,  285 
Terpander,  335 
TerpsfchoM  [Mnaes] 
Terra  di  Lavoro  [Lava«o»  Ten» 

di] 
Terracfna,  236 
TerKaD6va  [Sioily] 
Terrapine  [Tortoiaoa] 
Terroseen,  Jean,  286 
Terrestrial  Magnetism,  936 
Terrier,  240 

Terrier  (register  of  landa),  341 
Tertiary  Strata,  841 
TertullUnu8,Q.S.  F«  343 
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Ter(incius  [As] 
Teschen  (circle),  244 
Teschen  (town),  244 
Tesi,  Mauro  Antonio,  245 
Tessera,  24ft 
Tessin.  245 
TebtaceUus,  245 
Testament  [Will] 
Testament,  Old  and  New,  246 
TestamenT,  Old  and  New,  248 
Testamf^ts  of  the  Twelve  Pa- 
triarchs, 248 
Testimony  [Evidence] 
Testimony,     Perpetuation     of 

[Perpetuation  of  Testimony] 
Testone,  or  Testoon  [Money] 
Tests,  Ghemicel,  248 
Testudin&ra  [Tortoises] 
Te8t{ido  [Tortoises] 
Tetanus,  248 
Tetbury,  251 
Teri  [Senna] 
Tethys  [Nudlbmncbiata,  xvl., 

361] 
TetrabranchiWa,  252 
Tetrac^rata  [Polybranthiatal 
Tetracbord,  253 
Tetracbord,  254 
Tetrady'namous,  254 
Tetragon,  254 
Tetvagoniiceas,  264 
Tetrugonolobus,  264 
Tetrahedron,  254 
Tetrao  [Tetraonids] 
Tetraog&llus,  254 
Tetraonidee,  254 
T6trapla  [Origenes] 
Tetrarch,  260 
Tetrax,  260 

T^tricus,  Caius  PesuTvius,  260 
T^trodou,  260 
Tetuan  |  Maroceo] 
Tetzel,  J.  [Tesel  J 
Te(icrium,  260 
Te^thide,  261 

Teutoburger  Wald  [Germany, 
Teutonic  Nations,  261 
Tever6ne  [Papal  States] 
Teviotdale  [Roxburghshire] 
Tewkesbury,  268 
Texas,  269 

Texeira,  or  Tezera,  Joaeph,  271 
Texeira,  or  Texera*  Pedro,  27J 
Texel,  or  Tessel,  273 
Textilia,  273 
Textor  [WeaveF  Birds] 
Textulirla     [Foraroiuifera,    x., 

348] 
Teza,  or  Taza  [Maraeeo] 
Tezciico  [Mexican  States] 
Tezel,  or  Tetzel,  Johannj  273 
Thaarup,  Thomas,  273 
Thibet  ben  Korrab,  273 
ThiLbet  ben  Senftn,  274 
Thalaroha   [Portuuidss,    xviii., 

446] 
Th&lamus,  274 
ThaUuseraa,  274 
Thal4sseus  [Tenis] 
Tbalasslanthos,  274 
Thalassfdvoma  [Petrels,  xviii.. 

43] 
Thalassina,  374 
Thalassiuian,  374 
Tbalassiomis,  377 
Thalassiophytes,  277 
Thalee,  277 
Thalietrun,  378 
Th&Uepus,  278 
Thallicera,  378 
Thallite  [Epidoto] 
Thallus,  278 
Thame  [Oxfordshire] 
Thames,  278 
Thames  (Laws  relating  to  lho)| 

281 
Thammus  [Adonis] 
Thamn6bia,  281 
ThamnophiUnsB  fSbrikes] 
Thamn6|)hiliii  r»hrike»j 
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Tliamuoiiia  [Sea  Weeds] 

Thaiie,  281 

Thaoet,  U\e  of  [Keni] 

TUann  [Rhin,  Haul] 

Tii&|)tacu9,  or  Thapsaciun,  282 

Th&psia,  282 

ThsLHOB,  282 

Tnatch,  283 

Thaum&ntios  [Palmograda, 
•  rix.,  122] 

Thaumisia  [Sea  Weed»] 

Thaxtad  [E^ex] 

Tiiea,  284 

Tiiea,  Medical  and  Dietetical 
Propertiea  of,  287 

Thea  (Tea  Trade),  289 

Theatint,  or  Teatins^  292 

llieatre,  292 

I'heatre  (Laws  relating  to),  300 

Theatre,  KD{;lish»  French,  &c. 
[English  Drama] 

Tlieatre,  Hindu  [Sanscrit  Lan- 
guof^e  and  Literature] 

Thebaia  [ParamorphinJ 

Th£baid,  or  Thebais,  301 

Thebes,  301 

Theca  (botany),  303 

Theca  (anatomy),  303 

Tbecadactyls,  303 

Thec(dia,  or  Thecldium,  303 

Thecodontosaurus  [Thecodonts] 

Thecodonts,  303 

Thecosdmata,  304 

Theden,  J.  C.  A.,  304 

Theft  [Larceny] 

Thein,  304 

Thelie6nu8,  304 

Theliderma,  304 

TheHdomus,  304 

Thelidonta,  305 

Thelluseun,  Peter,  305 

Theiphdsa  [ThelphusiansJ 

Thelphusians,  305 

Thelwall,  John,  307 

Th6meon  [Poraminifera  x., 
348] 

Themis,  307 

Th^mison,  308 

Themi;<tius,  308 

Themisto,  308 

Thembtodes,  308 

Themist6g«Des  [Xenophon] 

Thenardite,  310 

Thenus,  310 

Theobald,  Lewis,  311 

Theobaldus,311 

Theobroma  (botany),  312 

Theobioma  (Cocoa  and  Choco- 
late), 312 

Theocracy,  313 

Theocritus,  314 

Theodolet,  or  TheodoUte,  314 

Theoil6ra  [Justinian] 

Theodore  of  Corsica  [Corsica] 

Theodore  of  Mopsuestia,  317 

Theodor^tus,  or  Theodorftus,  3 1 8 

Th«odoric  I.,  319 

Tneodoric  the  Great,  319 

Theodoric  (bishop),  321 

Theodorus  of  Cyrene,  321 

Theodorus  Prisci&nus,  321 

Theud6rus  of  Tarsus,  321 

Theod6ru8LII.,322 

Theod6rus  Ltocaris,  322 

Theodorus  (sculptor)  [Sculp- 
ture] 

Theod68ius  of  Bithynia,  323 

Theudosius  I.,  Flavius,  323 

Theodosius  II.,  HI.,  325 

Theodosiau  Code,  325 

Theodotion,  326 

Theodoxis,  326 

Theognis,  326 

Theology,  326 

Ti.eon  (painter),  330 

Theon,  i^lius,  330 

Theon  the  Elder,  330 

Thedphanes,  331 

The6phanet  Nonmis  [Nonntts] 

The6phUus  (jurist)^  m 
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The6phiUi8  Protospathirius.  331 
Theophrasta,  332 
Theophrastus,  332 
TheophyUctuv  Simocatta,  334 

TheophyUctus    of    Constanti- 
nople, 334 
Theopompus,  334 

Theorbo,  335 

Theories  of  Molecularity,  335 

Theory  and  Practice,  336 

Theory  of  Couples,  338 

Theory  of  Equations,  339 

Thera,  342 

Ther&mooes,  343 

Therapeutics,  344 

Theresienstadt,  344 

Th^riaca,  344 

Therfsticus.  345 

Therma    [Baths;   Roman  Ar- 
chitecture] 

Thermo-Electricity,  345 

Therm6m(!ter,  346 

Thermometer,  Differential 

[Thermometer] 

Therm6pyls  [Zeitoun,  Gulf  of  ] 

Thermostat,  350 

Therouenne  [Pas  de  Calais] 

Theseium,  351 

Theseus,  352 

Thesmoph6ria,  352 

Thesp4sia.  353 

Thespis,  353 

Thespr6tia,  353 

Thessalonians,  Epistles  to  the, 
353 

Thessalonfca,  354 

Th4ssalu8,  355 

Th^Bsalus,  355 

Thessa'Vf  355 

Thetfuid,  361 

Thetis,  362 

Th^enot,  Melchisedec,  362 

Thivenot,  Jean,  363 

Thew,  Robert,  364 

Thia,  364 

Tbian-Shan  Mountains    [Son- 
garia] 

Thian  Shan  Nanlu,  365 

Thibaut  v.,  371 

Thibet  [Tibet] 

Thiel,  or  Tiel,  372 

Thielen,  Jan  Philip  ran,  372 

Thielt,  372 

Thiers,  372 

ThimUe,  373 

Thinucon'ns,  373 

Thiii6corus,  373 

ThioQ  de  la  Chaume,  373 

Thionuric  Acid,  373 

Thionville,  374 

Third,  374 

Thirbigf,  374 

Thii6ptera,  374 

Thirsk  [Yorkshire] 

Thirst,  374 

Thirty  Tyrants,  375 

Thirty  Years'  War,  376 

Thistle,  .383 

Thistle,  384 

Thistle,  Order  of  the,  384 

Thlaspfdea,  384 

Thoa,  385 

Thomas  (apostle),  385 

Thomas  a  Kempis  [Kempis] 

Thomas  Aqufnas  [Aquinas] 

Thomas,  Antoine  Leonard,  385 

Thomas,  St.,  386 

Thomas,  St.  [Virgin  Islands] 

Thomasin,  orTomasin,  386 

Thomfisius,  Christian,  387 

Thom&sius,  Jacob  [Thomasius, 
Christian] 

Thomastont Maine,  p.  307] 

Thomond,  Thomas,  388 

Thompson,  Sir  B.    [Rumford, 
Count] 

Thomson,  James,  388 

Thomsonite,  389 

ThonoD  [Cbablais] 

Thoiicic  Duct,  300 
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Thorax  [Respiration] 
Thordo,^90 
Thordson,  Sturlii,  390 
Thorer  [Torinus] 
Thoresby,  Ralph,  390 
Thorite,  391 

Th6rium,  or  Thorinum,  891 
Thorn  [Cratagus] 
Thom-Apple  (jDatura] 
Thorn  (town).  391 
Thombury  [Gloucestershire] 
Thome  [Yorkshire] 
Thomey  [Cambridgeshire] 
Thornhill,  Sir  James,  391 
Thornton,  Bonnell,  392 
Thorough-Base,  393 
Thou,  Jacques  Auguste  de,  393 
Thenars,  L.  M.  A.  du  Petit,  395 
Thouars  [Sevres,  Deux] 
Thouret,  Michel-Aiigustin>  395 
Thourout,  395 
Thrace,  395 
Thr&cia,  397 

Thrapston  [Northamptonshire] 
Thrasiietos,  397 
Thrisea  Paetus,  397 
Thrashing,  398 
Thrasybulus,  399 
Thrasybulus  of  CoUytus,  400 
TliTSKybulus  of  Syracusie,  400 
Thrasymene  Lake,  401 
ThrauUte,  401 
Thread,  401 

Threats  and  Threatening  Let- 
ters, 402 
Three,  Rule  of,  402 
Three  Rivers  [Canada] 
Thriothorus,  403 
Thriothurus,  403 
Throcmorton,  Sir  Nicholas,  403 
Thrombus,  404 
Throstle  [Tnrashes] 
Thrush,  404 
Thrushes,  404 
Thuinus  [Thou,  De] 
ThucyMides,  407 
Thug,  408 

Thuja,  or  Thuya,  409 
Thuldeo,  Theodor  van,  410 
Thulite,  410 
Thilmmel,  Merits  August  von, 

410 
Thun,  410 

Thunberg,  Cari  Petter,  410 
Thunder,  41 1 
Thunder^Rod,  412 
Thurgau,  414 
Thiinnger    Wold    [Germany ; 

Prussia] 
Thuringia,  414 
Thurloe,  John,  415 
Thurlow,  Edward,  Lord,  416 
Thurmer;  Joseph,  418 
Thvrneysaer  -  ziim  -  Thurn,   L., 

418 
Thurott,  or  Thuroci,  418 
Thurmck  [Essex] 
Thursday  [Week] 
Thurso  [Caithness] 
Thus  [Boswellia] 
Thyateira  [Lydia] 
Thylieinus  [Marsupialia,  xiv., 

455] 
Thylacoth^rium    [Marsupialia, 

xiv.,  464] 
Thyme  [Thymus] 
Thymelacea,  419 
Thymus,  419 
Thymus  Gland,  419 
Thy6ne  [Holothuria,  xti.,  269] 
Thyroid  Gland.  420 
Th}'8an6poda  [Stomapods^zxiii., 

81] 
Ti&ra,  420 
Ti&ra  (soologj),  420 
Tiarini,  Alessandro*  420 
Ti&ris,  421 
Tibaldeo  [Tebaldeo] 
Tib&ldi,  Pellegrino,  421 
Tibildi,  DonoMifco,  421 
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Tibboos  [Sahara] 

Tiber  (Papal  State] 

Tiberius  [Palestine ;  Syria] 

Tiberius,  Claudius  Nero.  421 

Tiberius  II.,  423 

Tiberius  Alexander,  424 

Tiberius  (grammarian),  425 

Tiberius  Absimaius,  420 

Tibet,  425 

Tfbia  [Skeleton] 

Tibiaoa  [Serttilarica] 

TibuUus.  Alhius,  429 

Tibur  [Tivoli] 

Tic  Douloureux  [Neoralgial 

Tichfield  [Titchfiield] 

Tict)6droma,  430 

Tictno,  Canton  of,  430 

Ticino,  River  [Po,  Bat^in  of  the] 

TickelU  Thomas,  431 

Tickhill  [Yorkshire] 

Ticonderdga  [New  YurkJ 

Tic6«8t,  Si^fano,  432 

Tide-Mill,  432 

Tideman,  Philip,  433 

Tides  [Wave] 

Tideswell  [Derbyshire] 

Tidore,  433 

Tiedemann,  Dietrich,  433 

Ttedge,  Christoph  August.  434 

Tiel  [Thiel] 

Ti6polo,  Giovanni  Battista,  435 

Tifli8,  or  Teflis,  435 

Tiga,  436 

Tiger-Bitterns  [Tigrisomal 

Tiger-Cats  [Tigers] 

Tigers,  436 

Tjglium  [Croton] 

Tigr&nes,  444 

Tigr&nea,  445 

Tigran6certa,  445 

Tigris,  River  [See  End  of  letter 

T] 
Tigris^ma,  445 
Tijuca,  445 
Tilburg,  445 
Tilbury  Foit,  445 
Tile,  446 
Til^sia,  446 
Tilgate  Beds,  446 
Tiha,  446 
Tili&ce»,  448 
Tiliqua  [Sciucoidians] 
Tillage,  449 
TiUindsia,  449 
Tillemont,  Sebastian  Lenain  de, 

450 
Tilloch,  Alexander,  451 
TiUotson,  John,  452 
TiUy,  or  Tilli,  Count  of,  452 
Tilsit,  453 
Tilt. Hammer,  453 
Timaeus,  454 
Timaeus,  454 
Timaeus,  4:') 5 
Tim&lia,  455 

TiinallnsB  [Thrushes;  Tiuialia] 
Timanees  [Sierra  Leoue] 
Timanthcs,  455 
Timber  Trade,  456 
Timber  and  Timber  Trees,  457 
Timbrel,  458 
Timbuctii,  45S 
Time,  460 

Time-Bargain  [Stocku] 
Time  of  Descent,  461 
Time  (in  muvic),  461 
Timoleon,  462 
Tim6machus,  462 
Timon,  463 
Timon,  463 

Timor  [Sunda  Islands,  Lesser] 
Timorlaut      [Sunda      Islands, 

Lesser] 
Timoteo  da  Urbino,  463 
Tim6theus,  463 
Tim6theus,  464 
Tira6theu8,  464 
Timothy,  Epistle  of  St.  Paul  i^, 

464 
Tiaotby-Grasf,  466 
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Timiir,  Sultan>  466 
Tin,  469 

Tin,  Manufacture  of,  471 
Tin  Trade,  475 
Tin   (Medical   Properties  of)^ 

476 
Tin  Plate  [Tinning] 
Tin  Pyrites  fTinJ 
TiiiRCtor,  476 
Tin&midfB  [Tinamoul 
Tinamotii  [TinamouJ 
Tinamou,  476 
Tinea,  477 
.Tinctures,  477 
Tiudal,  Matthew,  477    * 
Tindal,  Rev.  Nicholas^  479 
Tiuiao;  479 
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Tinnevelly  [Hindustan,  xii., 
203] 

Tinning,  Tin  Plate  Manufac- 
ture, 480 

TinuUus  A6rium,  482 

Tinniinculus,  482 

Tino  [TenosJ 

Tin6porus  fPoramioifera,  x., 
348] 

Tintagell  [Bossiney] 

Tintem  Abbey  [Monmouth- 
shire] 

Tintoretto,  J&copo,  483 

Tioomeu  fSiberiaJ 

Ti)ierah  Mountains  [Hladu- 
8tan,xii.,216;  Silhet] 

Tipperary,  484 
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Tippoo  Saib,  493  • 

Tipton  [Somersetshire] 
Tiraboschi,  Gir61amo,  495 
Tir&QO  rValtellioo] 
Tirhut  [HindusUni  xii.,  217] 
Tirid&tes,  496 
Tirlemout,  497 
Tiro  [Cicero] 
Tirvalore,  Tables  of  [Viga  Ga- 

nita] 
Tiry,  or  Tiree  [Hebrides] 
Tiryns,  497 
Tischbein,  J.  H.,  498 
Tischbein,  J.  H.  W.,  498 
TIsias  [Oratory] 
Tissaphernes      [Cyrus     the 

Younger] 
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Tissot,  Simon  Andrew,  499 
Tissues,  VegeUble,  499 
Titanic  Acid  [Titauium] 
Tit&ninm,  50o 
TiUns,  507 

Titchfield  [Hampshim,  xii.,  321 
Tithes,  507 
Tithing,  509 
Titi,  Santi  fiU  509 
Titian  [Vicelliol 
Titic&ca,  Lake  [Bolivia,  t.,  86] 
Titlarks,  609 

Title  [Vendors  ifnd  Purchasers] 
Title-beeds  [Vendors  and  Pur- 
chaiiers] 
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Titles  of  Honour,  page  1 

Titmice,  2 

Titmouse  [Titmice] 

Titsingh,  Isaac,  8 

Tittmann,  J.  A.  H.,  9 

Titus  Flavins  Vespasianus,  9 

Titus,  Kpistle  of  St.  Paul  to,  10 

Tit-Warblers,  11 

Tiverton,  U 

TJvoli,  13 

Tiascala  [Mexican  States,  xv., 

Tmolus,  14  [159] 

Toad,  14 

Toaldo,  Giuseppe,  15 

Tobacco,  15 

Tobacco-Pipe,  19 

Tob&go,  20 

Tubio,  John,  20 

Tobit,  21 

Tobolsk,  21 

Tobolsk  (town),  22 

Tociiyo  [Veneauelal 

Tod,  22 

Todd&iia,  22 

Todi  [PerugiiiJ 

Todiramphus[ICingiishers,  xiii., 

229] 
Todus  [Muscicapidn,  xvi.,  14] 
Toeplits  [Teplits] 
Tofana  [Aqua  Tuiana] 
Toga,  23 
Toggenburg,  23 
Tugrai,  or  Toghrai,  23 
Toise,  24 

Tokat,  or  Tocat,  24 
Tokay,  24 
Toland,  John,  25 
Toledo,  27 

Toledo,  Don  Pedro  de,  28 
Toledo,  Tables  of,  29 
Tolentfno  [Macerata] 
Toleration,  Tolerance,  29 
Toltftfinus,  Roderfcus,  or  Rod- 

rfgo  de  ToUdo,  31 
Toll,  32 
Tollers  [Toll] 
Tollius,  Cornelius,  32 
Tollius,  Jacob.  33 
Tolmeszo  [Udine] 
Tolna,  33 

Tulom^i,  Claiidio,  33 
Tol6sa,  3i 
Tolsey  [Toll] 
Tolu,  Balaam    of    [Myioaper* 

mum] 
Tuliica    [Mexican  States,  xv., 

1601 
Tomahawk,  34  ; 

Tomato  [Solauum] 
Tomb,  34 
Tombs,     Vaults,    Tombstones, 

Tablets,  36 
Tom  line,  George,  37  0 
Tommasi,  Giuseppe  Maria,  37 
Tomnk  [Siberia] 
Ton,  or  Tun,  38 
Tonbiidi<e  [Kent] 
Tone,  38  I 

P.  C,  No.  1612. 


Tonga  l8lands[FriettdlyIslauds, 
X,,  476] 

Tongue,  38 

Tonic  [Analeptics] 

Tonnage  and  Poundage  [Sub- 
sidy] 

Tonneins  [Lot  et  Garonne] 

Tonnerre  [Yonne] 

Tonningen,  30 

Tonqtiin,  or  Tonkin  [China,  vii., 
3071 

Tonqwn  Bean  [Coumarouna] 

Tonsils,  39 

Tonsils,    Diseases   of   the 
[Quinsy] 

Tonstall,or  Tunsiall,  Cuthbert, 
39 

Tonsure,  41 

Tontine,  41 

Tooke,  John  Home,  41 

Tooke,  Rev.  William,  42 

Toon- Wood,  42 

Toongooses  [Siberia] 

Toorbut  [Persia] 

Toorinsk  [Siberia] 

Toorshish  [PersiaJ      . 

Topai,  43 

Toplits  [Teplitx] 

Topograph^',  43 

Topitham  [Devonshire] 

Torbay  [Devonshire] 

TorceJlo  [Venice] 

Tordenitkiold,  43 

TordesfUas,  44 

Torelli,  Laelio,  44 

Torelli,  Giuseppe,  44 

Tor^nia,  45 

Toreutic  [Phidiss;  Sculpture) 

Torfaeus,  or  Torm6dus,  43 

Torgau,  45 

Torino,  Province  of,  45 

Torino  (Turin),  46 

TuHniis,  Alb&nus,  47 

Tormentil,  48 

Torment  ilia,  48 

Tornado,  49 

Tomea  [Finlaml] 

Tomea-Elf  [Bothnia] 

T6ro,  49 

Toronto,  49 

Torpedo,  50 

Torpedo  (machine),  50 

Torquemada  [Office,  Holy] 

Torre,  Delia,  or  Torriani  [Lom- 
bardy  aud  Lombard  Cities] 

Torre,  Filippo  del,  51 

Torre,  Giammaria  delta,  51 

Torre,  FilomariuO)  Duke  della, 
51 

Torre  del  Greco  [Naples,  Pro- 
vince of] 

Torr^ntius  L«v(nus,  51 

Torres  Strait*  51 

Torres  Vedras,  52 

Torricelli,  Kvangelista,  52 

Torrid  Zone  [Zone] 

Torrigi&no,  Pi6tro,  53 

Torrington  [Devonshire] 


Tors,  54 

Torschok,  54 

Torsellino  [Tursellinus] 

Torsion,  54 

Tortenson  [Thirty  Years' War] 

Torti,  Francis,  55 

Tortoises,  56 

Tort61a  [Virgin  Islands] 

Tort6na,  78 

Tortdsa,  79 

Tortrix,  79 

Tortiiga,  Island  [Antilles] 

Tortiigas  [Florida] 

Torture,  79 

Torus  [Mouldings] 

Tory.  81 

Totanf osB  [Scolopacida  i   Trin- 

Totanus,  82 

T6tila  [Rome] 

Totipalmes,  8tS 

Totness,  or  Totnes,  82 

Tott,  Francois,  Baron  de,  83 

Tottenham  [Middlesex] 

Toucans  [RamphastidaJ 

Touch,  84 

Touch-me-not  [Impatiena] 

Touchstone  [Flinty  Slate] 

Toul  [Meurihe] 

Toulmin,  Joshua,  84 

Toulon,  85 

Toulongcon,  F.  E.,  Viscount  of, 

86 
Toulouse,  86 
Toulouse,  Counts  of  [Langue* 

doc] 
Toup,  Jonathan,  88 
Tour,  M.  Q.  de  la,  88 
Toirracos  [Musophagide,   xvi., 

!^9J 
Tourcuing,  89 
Tourmalin,  88 
Tourn  [Leet,  p.  388] 
Tournament,  or  Toumejr,  89 
Tournav,  or  Doroick,  or  Door- 

nik,  90 
Tournefort,  J.  P.  de,  90 
Tournefortia,  92 
Toumemine,  Ren6  Joseph,  92 
Toumeur,  Pierre  le,  93 
Tourniquet,  93 
Tournon,  94 
Toumus  [Saone  et  Loire] 
Tourette,  M.  A.  L.  C.  de  la,  94 
Tours,  94 

Toussaint  Louverture,  95 
Towcester  [Northamptonshire] 
Tower  of  London,  97 
Towers,  Joseph,  99 
Town,  99 

Townley  Marhles,  99 
Townsheud,  Charles,  Viscount 

Towushend,  100 
Townshend,    Right    Hon. 

Charles,  103 
Township,  105 
Townson,  Thomas,  105 
Toxicodendron  [Rhu«] 


Toxodon,  105 
Toxostoma  [Thnishes] 
Tracery,  107 
TracheU{K)da,  108 
Tracheotomy,  I  OS 
Trachenchy'ma  [Tissues,  Veg«< 

table] 
Trachyte,  109 
Trachytelk,  109 
Traction,  109 
Tractrix,  or  Tractory,  109 
Trade,  Board  of,  109 
Trade-Winds,  110 
Tradescant,  John,  112 
Tradescintia,112 
Tradition,  113 
Tragaranth  [Astragalus] 
Tragacanth,  113 
Tragedy  [English  Drama] 
Trigia,  114 
Tr&gopan    [Phasianide,  zviii , 

65] 
Tragop6gon,  114 
Tragos,  114 

Tri^us  Hier6nymn!«,  114 
Trajan's  Column,  115 
Tra^anopolis,  in  Thrace,  115 
Trajan6polis,  in  Cilicia,  115 
Traian6i)olis,  in  Mysia,  1 15 
Triijiinus,  115 
Traieciorv,  117    ' 
Tralee,  117 
Tram.Road.  118 
Trammels,  118 
Trani,  118 
Tranqiiebar    [Hindustan,   xii., 

208] 
Transactions, Philosophical,  lie 
TranKendeutal,  119 
Transcendental,  120 
Tranitformation,  120 
Transformation  of  Coordinates. 

121 
Transfusion  of  Blood.  122 
Transit,  or  Tramtit  Instnime.  t, 

122 
Transition  Rocks,  134 
Transits  of  Mercury  and  Venus, 

134 
Translation,  135 
Translation  [Version] 
Transmutation  of  Metals  [Al« 

chemy] 
Transparency,  136 
Transpiration,  Pulmonary.  137 
Transplanting  [Planting 
Transportation,  137 
Transportation  (law),  160 
Transpoeiiion,  161 
Transubstantiation    [Sacra* 

ments] 
Transversal,  161 
Transverse,  162 
Transylv&nia,  162 
Trap,  165 
Trapa,  165 

Trapani  (province^  166  ' 
Tr/ipaui  (town).  166 

Dfee!^;©(305Le 
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Triprius,  166 
Trapezium,  Trapesoid,  167 
Trai>6zu8  [Tiobiiond] 
Trapp,  Joseph,  D.D.,  167 
Trappe,  La,  167 
t'ras-ot-Moatetf,  168 
Trass,  168 
Trasymeniaa    Lake    [Perugia^ 

Delegazione  di] 
Trau,  168 
Travaacora    [Uindustan,    xii.^ 

204] 
TraveUer's  Joy'  [Clematis] 
TraTemttnde,  168 
Travera,      Lake      [Mississippi 

River] 
Traversari,  Ambrdgio,  169 
Traverse,  169 
Traverse  Table,  169 
Traverses,  169 
Travertin,  170 

Travesty  [Burles^e ;  Parody] 
Treacle  [Molas^s] 
Tread- Wiieel  [Transportatiou] 
Treason,  170 
Treasure  Trove,  172 
Treasury,  172 
Treaty,  173 
Tr6bbia  [Po] 
Trebisond  (empire),  178 
Trebisond  (town),  179 
Trebuchet  [Tumbril] 
Trecite  [No vara,  Province  of] 
Tredeold,  Thomas,  180 
Trediakovsky,  180 
Tree,  Cotton,  181 
Trees,  181 

Trees,  Laws  relating  to[Timber] 
Trefoil  [Trifolium] 
Tregony  [Cornwall] 
Tremandrilcefe,  181 
Trembecki,  Stanislaw,  182 
Tremella  [Treraellini] 
Tremellini,  182 
Tr4miti,  the  Iiilands  of,  183 
Tremolite  [Augile] 
Trench,  183 

Trenchard,  Sir  John,  183 
Trenchard,  John,  184 
Trenck,  Baron  Franz  Ton,  164 
Trencky  Baron  Frederic  von  tier, 

185 
Trent  [Tyrol] 
Trent,  Council  of,  186 
Trent  and  Humber,  191 
Trenton  [Jersey,  New] 
Trentschiii  (county),  193 
Trentschin  (tovn),  194 
Trepan  [Trephine] 
Trepang  [Holothuria] 
Trephine,  194 
Treschow,  Niels,  194 
Trespass,  195 
Tret  [Tare] 
Treves  [TnerJ 
Trevlgi,  Province  of,  195 
Trevtgi  (town),  196 
Trevis&ni,  Francesco.  196 
Trevis&ni,  Angelo,  196 
Treviso  [Trevigi] 
Trevor,  Sir  John,  196 
Trevor,  Sir  John,  197 
Trew,  Christopher  James 
Trewc&cesB,  196 
Triads  [Welsh  Language  and 

Literature]  , 
Trial,  198 
Triangle,  199 
Triangula  and  Tri&ogulum  Aus- 

trale,  199 
Triangular    Compasses  [Com- 

pfitstes] 
Tnangular  Numbers  [Numbers, 

Appellations  of] 
Triangulalion,  199 
Tri&nthema,  199 
Tribe,  199 

Tribolo,  Nicolo  di,  200 
Tribonianus  [Justinian's  Legis- 

lation] 
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Trfbulus,  200 

Tribiiniis,  200 

TribGnus  (physician),  202 

Tricellaria   [Polypiaria  j    Cella- 

riaja] 
Ttichas,  203 

Trichechus  [Seals,  xxi.,  168] 
Trlchia  [Trichospcrmi] 
Trichiasis,  203 
TrichlUa,  203 
Tiichinopuli,  203 
Trichoderihacese,  204 
Trichodesma,  204 
Trichot;loKiiU!i  [Psittacidce,  xix., 
Trich6phoru8,  204  [90 

Trichosanthis,  204 
Trichospermi,  204 
Trich6tropis,  205 
Tricklasite  [Fahlunite] 
Tricoccai,  205 
Tridacna  [Tridacnidae] 
Tridacnidee,  205 
Tridacopbyllia  [Madrepbylliocal 
Trident,  207 
Tridentalis,  207 
Trier  (government),  208 
Trier  (town),  208 
Trieste  (government),  208 
Trieste  (town),  209 
Triewald,  Martin,  209 
Trifolium,  210 
Triiorium,  211 
Trigl6chin,  211 
Triglyph    [Civil   Architecture, 

p.  2181 
Trigouella,  212 
Trigonia  [Trigonids] 
Trigdnidee,  212 
TrigonaciSphalus  [Viperidie] 
Tri^nometrical      Coordinates, 

213 
Trigonometrical  Curves,  213 
Trigonometrical  Series,  213 
Trigonometrical  Survey,  214 
Trigonometrical  Tables,  226 
Trigonometry,  227 
Trigonosf-mus,  229 
Trigonotr^ta,  229 
Triller,  Daniel  William,  229 
Triloculfna.[  Foraminifera] 
Trilobites,  230 
Trimera,  235 
Trimmer-.  Saran,  236 
Trinia,  237 

Trincavillius,  Victor,  237 
Trincomalee,  237 
Tring  [Hertfordshire] 
Tringa  [Tringinas] 
TringfneB,  238 
Trinidad,  240 
Trinity,  241 
Trinity    College,     Cambridge, 

243 
Trinity  College,  Oxford,  244 
Trinity  Hall,  Cambridge,  245 
Trinity  House,  245 
Trin6da  Necessitas,  247 
Trinomial^  247 
Trinodia,  247 
Trionyx  [Tortoises] 
Triphane  [Spodumene] 
Triphisia,  248 
Triple  Alliance,  248 
Triplicate,  249     " 
Tripod,  249 
Tripoli,  249 
Tripoli  (city),  257 
Tripoli  (mineral),  259 
Tilpolis  [Syria] 
Tripolitza,  259 
Trippel,  Alexander,  259 
Trips(inis  [Woodpeckers] 
Trisection  of  the  Angle,  259 
Tristtum,  260 
Trismegistus,  261 
Trissfno,  Giovanni  Qiorgio,  261 
Tristan  da  Cunha,  261 
Tristan  da  Cunha  (islands),  261 
Triticum,  261 
Triton,  263 
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Trit6nis,  263 

Tritonofdea,  263 

Triumph,  263 

Triumphal  Column    [Trajan's 

Column] 
Triumviri,  or  Tr6sviri,  263 
Triveuto  [Sannio] 
Trivet,  Nicholas,  264 
Trivia  [CyprsidflB,  viii.i  256] 
Triviilzio,  264 
Troad  ^Troy] 
Trochaic  Verse,  265 
Trochatella,  266 
Trochella,  266 
Tr6chia,  267 
Tr6chidfl!,  267 
Trochidon  [TrochidsB] 
TrocbHidae,  271 
Trocbilus  [Trochilidaj] 
Trochoidal  Curves,  282 
Trochoidea     [Trochidae;   Tur- 

binidfls] 
Trochus  [Trochidfis] 
Troezen,  290 
Trogl6dytaB,  290 
Troglodytes  [Wrens] 
TroglodytlusB  [Wrens] 
Trogon  ITroj^ooidse] 
Trog6nidsB,  290 
Tro)(us  Pompeius,  295 
Trois  Rivieres  [Canada,  vi.,  214] 
Troitzk,  295 
Troitzk,  296 

Trojan  Games  [Tournament] 
Trolhfttten,  Canal  of  [Sweden] 
TroUius,  296 
Tromb6ne,  296 
Tromp,  M.  H.,  296 
Tromp,  CorueUus  van,  297 
Tromsde  [Trondhiem] 
Trona  [Sodium] 
Tronchin,  Theodore,  298 
Trond  (or  Tron),  Saint,  298 
Trondhiem,  298 
Trondhiem  (town),  301 
Tropsdles,  301 
Tropa'olum,  302 
Tropaeum,  302 
Trophis,  302 
Trophy,  303 
Tropic  Bird,  303 
Tropics,  304 
Tropidogaster.  304 
Tropid6lepis,  304 
Tropidolopfsma,  304 
Tropid6phorus      [Scincoideans, 

xxL.  74] 
Tropidorhynchus,  306 
Tropidosaura,  305 
Tropidiirus,  305 
Troppau  (circle),  306 
Troppau  (town),  306 
Trodbadours,  306 
Trout,  308 
Trover,  309 

Trowbridge,  Sir  Thomas,  309 
Troy,  310 

Troy  (America)  [New  York] 
Troy  Weight,  311 
Troy,  Frauds  de,  311 
Troy,  John  Francis  de,  SI  1 
Troyes,  311 
Truck  System,  312 
True.  316 

Truffle  [Tuberacese] 
Truman,  Rev.  Joseph,  316 
Trumbull,  Sir  William,  316 
Trumbull,  John,  317 
Trumpet,  317 
Trumpeter,  317 
Truncated,  :n7 
Trunk  of  Trees  [Stem] 
Truro,  317 
Truss  [Hernia] 
Trussing,  318 
Trust  and  Trustee,  319 
Truxillo  [Peru] 
Tryphiodorus,  325 
Tscherkask,  Old,  325 
Tscherkask,  New,  325 
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Tschernigow  [Czemi);ow] 
Tschirnhausen,  K.  W.  von.  3.0 
Tschudi,  Gilles,  326 
Tschiigujew,  327 
TMhooktshes  [Siberia] 
Tshudes  [Rus»ian  Empire] 
Tuam,  327 

Tuam,  Diocese  of,  327 
Tuariks  [Sahara] 
Tubastrasa  [HufirephvUisj] 
Tubbus  [Persia] 
Tube,  328 

Tube,  Eustachian  [Ear] 
Tuber  ,(in   bystematic  botin 

[Tuberaccffi] 
Tuber  (in    structural  botwr 

[Stem] 
Tuber&ceee,  328 
TuberculaHni,  329 
Tuberose     [Polyanthes  Tubt- 

rosa] 
Tubicinella  [Cirripeda,vii.:I(: 

Whales] 
TuMcolse,  329 
Tubicolidae,  331 
Tubifera,  334 
Tubingen,  334 
Tiibipunca,  or  Tubiporidff,  3;i 
Tubiporites.  335 
Tubulibrancbiata,  335 
Tubulipora  [Tubulijwridff] 
TubuUp6rid»,  or  TubuliioTri, 

337 
Tuc&nus,  337 
Tucker,  Abraham,  337 
Tucker,  Josiah,  338 
Tuckey,  Captain  [Congo] 
Tucuman  [Plata,  xviii./ii<' 
Tud6ia  [Navarra] 
Tud^la,  Benjamin  of  [Beoj  ir  ^ 

of  Tudela] 
Tudor  [Henry  VII.] 
Tudway,  Thomas,  341 
Tuesday  [Week] 
Tufa  [Travertin] 
TufF,341 
Tuileries- [Paris] 
Tula  (government),  3  U 
Tula  (town),  341 
Tulip  Tree,  341 
Tulip  [Tulipa] 
T6lipa,  342 
Tulip&ria     [Polypistia ; 

laride] 
Tulipoin&aia  fTulipa] 
TuU,  Jethro,  344 
TuUamore,  or  TuUamoorr.  3IJ 
Tulle,  345 

TuUus  Hoatflins,  345 
Tumbrel,  or  Tumbril,  346 
Tumen,  Tiumen,  or  Jepaoiscw 

346 
Tumour,  346 
T6mulus  (or  Barrow),  348 
Tun  [Ton] 
Tunbridge  [Kentl 
Tunbridjce  Wells  [Kent] 
Tune,  350 
Tungsten,  350 
Tunguses  [Siberia,  ixi-,  *^'^. 
Tunic&ta,  351 
Tuning,  354 
Tunis  (state),  359 
Tunis  ftown),  367      • 
Tunja  [Granada,  New] 
Tunnel,  368 
Tunstall,  James,  376 
Tupaia,  376 
Tupinambis  [Monitonj 
Tupistra,  377 
Turbanr,  Common  of,  378 
Turbin&cea,  378 
Turbinella      [Siphonostom*'* 

xxii..  52] 
Turbfnid*,  378 
Turb!n6lia  [MadTephylli«»J  , 
Turbinolopsis  [Madrephyl"** 
Turbo  [Turbinidw] 
Turbot  [Pleuronectide] 
Tui4id»[Merulid«jThruit«. 
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Turtlus  [Merulidae  j  Thrushes] 
Turenne,    Ueori,    Vicomte    de, 

386 
Turf,  388 

Turcot,  A.  R.  J.,  389 
Turin  fTorino] 
Turinsk  [Siberia,  ncL,  4711 
Turkey  [Pavonids,  xvii.,  335 ; 

Poultry,  xv'm^  480] 
Turkey,  Turks,  392 
Turkish  Chronology,  405 
Tiirkiah  Languages  aiid  Litera- 

turcj  105 
Turkey,  Commerce  of,  407 
Turkey  Berries  [Khamnus] 
Turkey  Buzzard,  408 
Turkey  Hone,  410 
Turkxstan,  411 
Turkomans     [Turkey ;    Turki- 

stan] 
Turks  I  Turkey] 
Turmeric  Root  [Curcuma] 
Turnbull^s  Blue,  416 
Turn6bus,  Adrian,  417 
Turner,  William,  417 
Turner,  Samuel,  417 
Turner's  Yellow,  417 
Turnera  [Turneract;®] 
TurneractJae,  418 
Turnerite,  418 
Turnhout,  418 
Turning,  418 
Turnip,  4-27 
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Turnip-Fly,  427 

Turnips,  427 

Turnix  [Perdicidae,  xvii.,  442] 

Turnpike  Roads  [Roads] 

Turnpike  Trusts.  429 

Turnaole  [Archil] 

Turnstone  [Scolopacidae,  xxi., 
86] 

Turpentine  Tree,  430 

Turpentines,  431 

Turpeth  Mineral  [Mercury,  xv., 
104] 

Turpin,  or  Tilpin  (Tnrpiuus;, 
433 

Turpin  de  Cris«6, 433 

Turpfaia,  434 

Turquoise,  434 

Turraa,  434 

Turret,  434 

Turrilites,  434 

Turris,  434 

Turritella,  434 

TurselUnuB,  Hor&tiu«,  436 

Turtle  [Tortotsis] 

Turtle  Dove.  437 

Tuscan  Order  [Civil  Archi- 
tecture, vii.,  223 ;  Column] 

Tuscan  School  of  Painting,  438 

Tuscans  [Etruria] 

Tuscany,  441 

Tusculum  [Frascati] 

Tusser,  Thomas^  445 

Tussil&go,  445 
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TussDigo  F&rfara,  446 

Tutbury  [Staffordshire] 

Tut61a  [Tutor] 

Tutenag,  446 

Tfitilo,  446 

Tutor,  446 

Tutsan,  447 

Tutty  [Zinc] 

Tuxford  [Nottinghamshire! 

Tuy,  447 

Tuy,  Lucas  de,  447 

Tweddell,  John,  447 

Tweed  [Berwick ;  Berwick- 
shire] 

Tweedmouth  [Berwickshire] 

Twelve  Tables,  448 

Twer  (government),  448 

Twer  (I  own),  448 

Twilight,  449 

Twining,  Thomas,  449 

Twining,  William,  449 

Twiss,  Richard,  450 

Tycho  Brah6.[Brah6,  Tycho] 

Tychouic  System  [Brah6,  Ty- 
cho;  Svstem] 

Tychsen,  O.  G.,  4rj0 

Jychsen,  T.  C  ,  450 

Tye,  Christopher,  450 

Tyl6phora,  451 

Tylos  [Isopoda,  xiii.,  55] 

Ty'mpanum  [Karl 

Tyndale,  or  Tindale,  William, 
451 
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Tynemouth,  452 
Type-Founding,  453 
Typhice»,  456 
Typhis,  457 
Tj'phlophthalmes,  457 
Typhlops,  457 
Typh6nium,  458 
Typhoon,  458 
Typhus  [Fever] 
^ranninsB  (Shrikes,  xxi., 
Tyrannio,  458 
Tyrannula  [Shrikes,  xxi.,  415] 
Tyrannus  [Shrikes,  xxi.,  415] 
Tyrant,  458  ■■ 

Tj'rant  [Shrikes,  xxi.,  415] 
Tyre  [Tyrus] 


,415] 


Tyrke'nnedy  '[Fermanagh] 
Tyrol,  459 
Tyrone,  462 
Tyrrell,  James,  467 
Tvi 


^rrheni  [Etruria] 
Tj'rtacus,  467 
Tynis,  468 

Tyrwhitt,  Thomas,  468 
Tyson,  Edward,  468 
Tyssens,  Peter,  469 
Tytler,  William,  469 
Tytler,  Alexander  Fraser,  469 
Tzana,  Lake  [Abyssinia;  Nile] 
Tzetzes,  Johaones,  470 
Tzetzes,    Isaac    [Tzijtzes,   Jo- 
hannes] 
Tigris,  470 
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U  is  at  one  extremity  of  the  series  of  vowel  sounds, 
lying  next  to  the  vowel  o.  In  the  Hebrew  alphabet  it  does 
not  appear,  and  was  probably  originally  wanting  in  that  of 
the  G&eek  tongue.  For  the  difterent  forms  of  the  letter 
see  Alphabet. 

I.  The  close  connection  between  this  vowel  and  the 
vowel  0  might  be  inferred  from  their  relative  position  in 
the  vocal  gamut,  and  has  been  already  the  subject  of 
remark  under  the  article  O. 

2.  u  is  interchangeable  with  the  diphthongs  oe  or  oi  in 
Latin.  Thus  cura,  utor,  finus,  munio,  murus,  often  appear 
in  the  older  dialects  of  that  language  as  coira  or  coera, 
oitor  or  oetor,  oenus  (observe  the  w  sound  at  the  beginning 
of  the  English  word  one),  moinio  or  moenio,  moerus. 
Hence  the  verb  uro  is  probably  connected  with  oestrum, 
and  also  with  aestus,  aestas,  as  well  as  Vesta,  Vesevus.  In 
the  same  way  foetus,  foecundus,  are  formed  from  the  old 
verb  fuo,  by  the  addition  of  the  common  suffixes  tus  and 
cundus,  which  are  so  often  attached  to  verbs.  Again  the 
variation  in  the  forms  of  Poeni  and  Punicus  is  an  example 
of  the  same  principle.  It  ma^  be  added,  that  all  the  words 
munus,  munire,  communis,  immums,  munia,  mums,  are 
connected  both  in  form  and  meaning  with  the  Greek  words, 
such  as  fcoipa,  denoting  division, 

3.  u  with  au,  as  in  the  Latin  forms  claudo  and  cludo, 
and  the  Latin  mus  compared  with  the  German  maus,  a 
mouse. 

4.  A  short  u  with  &,  Thus  those  who  represent  the 
Arabic  article  in  English  characters  are  divided  between 
a\  and  ul. 

5.  A  short  u  with  e.  Thus  the  Greek  tongue,  or  rather 
pen,  prefers  the  syllable  el  where  the  Latin  writes  ul,  par- 
ticularly in  the  penult  syllable :  as  SurfXoc,  Siculus :  com- 
pare also  the  cry  cXcXeXev  with  the  Latin  ululare.  The 
Germans  again  prefer  el.  Hence  the  Latin  tabula,  fabula, 
appear  in  German  as  tafel,  fabel.  The  vowel  u  is  also  pre- 
ferred bv  the  Romans  before  n,  if  a  cf  or  /  follow.  Hence 
rediens  nas  a  genitive  redeuntis,  and  faciundus  is  as  com- 
mon as  fadenaus. 

6.  A  short  u  with  t.    See  I.,  s.  2. 

7.  For  the  interchange  of  du  with  b  and  v,  see  B,  D. 

8.  For  the  interchange  of  /  with  u,  see  L. 

9.  Ou  not  unfrequently  results  from  o/i,  particularly  in 
the  Greek  language,  as  odovc  for  odoyc ;  Tvurovtrt  for  rvir- 
Tovri ;  and  the  accusative  plural  of  the  second  declension, 
oucovc,  is  a  corruption  of  oucovC)  being  formed  from  the  sin- 
gular oiKov  by  the  addition  of  the  affix  for  plurality.  Mr. 
Payne  Knight  appears  to  be  wrong  in  inserting  a  digamma 
in  this  form. 

10.  For  the  loss  of  an  initial  c  before  u,  see  C.  In  con- 
firmation of  what  is  there  stated,  it  may  be  observed  that 
tUer  appears  in  an  inscription  which  is  determined  by  its 
contents  to  belong  to  the  Augustan  sera,  in  the  form 
cuter,  at  least  neuter  is  written  necuter.  The  copyists, 
scandalized  at  such  a  form,  altered  it  into  nee  vero,  to  the 
utter  annihilation  of  the  sense,  until  Marini  again  restored 
the  true  reading  of  the  stone. 

II.  The  insertion  of  a  y  sound  before  u  is  not  limited  to 
an  initial  u,  as  in  union,  university ;  but  occurs  in  the 
middle  of  words.  Thus,  in  Norfolk  *  true '  is  sometimes 
pronounced  •  tryoo.'  It  is  probably  in  this  way  that  the 
English  have  adopted  the  orthography  fz^  in  so  many 
words,  as  new,  few. 

12.  For  the  intimate  connection  of  u  with  V  and  W,  see 
those  letters. 

U'BEDA,  a  city  of  Andalusia  in  Spain,  situated  at  the 
foot  of  a  mountain  called  los  Cerros  de  Ubeda,  in  37*  56' 
N.  lat.,  3*  24^  W.  long.,  between  the  rivers  Guadalquivir 
and  Guadalimar.  Since  the  new  division  of  the  Spanish 
territory,  Ubeda  belongs  to  the  province  of  Jaen.  Alfonso 
IX.  of  Leon  took  it  from  the  Moors  on  the  16th  of  July, 
1212,  immediately  after  the  battle  of  las  Navas  de  Tolosa; 
but  the  garrison  which  he  left  in  it  being  too  scanty  to 
oefend  the  city  against  the  Moors,  it  was  evacuated  by  the 
Christians,  and  set  on  fire.  The  Moors  retained  possession 
of  it  until  the  29th  of  September,  1239,  when  it  was  re- 
taken by  Fernando  III.  The  inhabitants,  together  with  those 


of  Baeza  and  other  cities  which  were  reduced  al^out   Um 
same  time,  betook  themselves  to  Granada.     The  j>lain  or 
which  Ubeda  stands  is  among  the  most  fertile  of  AndaJusi^, 
and  yields  abundant  crops  of  grain  and  oil,  which  are  oarried 
into  the  interior.    The  popidation  amounted,  in  1 836,   tj  i 
15,774  inhabitants,  most  of  whom  are  occupied  in  agricul- 
tural pursuits ;  the  rest  find  employment  in  the  ma.nufac- 
tures  of  coarse  cloth,  blankets,  and  hats.    Ubeda  celebrates 
an  annual  fair,  which  is  much  frequented  by  the    inha- 
bitants of  the  provinces  of  Cordova  and  Jaen,  on  tHe  29th 
of  September,  in  commemoration  of  the  taking  of  tHe  eity 
from  the  Moors.     (Minano,  Diccionario  Geogrd/ico  /   Ma- 
riana, Hist,  Gen,  de  Espaiia,  lib.  xvi.) 

UBERTI,  FA'ZIO  DEGLI,  of  a  Guibeline  family  of 
Florence,  is  believed  to  have  been  a  son  of  Lapp   dei^li 
Uberti  and  jprandson  of  the  great  Guibeline  leader  Fazinaia 
degli  Uberti,  who  after  the  defeat  of  the  Guelphs  at  >I<mi- 
teaperto,  saved  Florence  from  the  fury  of  his  own  party, 
which  wanted  to  raze  the  town  to  the  ground.   Of  the  per- 
sonal history  of  Fazio  little  is  known,  except  that  he  lived 
in  the  middle  of  the  fourteenth  centuiy,  that  he  was  aa 
emigrant  in  consequence  of  the  proscription  of  his  p»rtj 
by  the  triumphant  Guelphs,  and  that  he  found  an  asyluizz 
at  various  Italian  courts,  among  the  rest  at  that  of   the 
Visconti  at  Milan,  amusing  his  patrons  by  recitinf  verses. 
Some  of  his  canzoni  and  other  small  poems  are  found  in 
various  collections.    He  composed  also  a  descriptive  poem 
in  terza  rima,  entitled  'II  Dittamondo,'  from  the  Latin 
words  <  dicta  mundi,'  the  *  sayings*  or  *the  news  of  the 
world,'  in  which,  borrowing  the  plan  of  Dante,  he  repre- 
sents himself  travelling  about  the  world  in  company  with 
Solinus,  the  author  of  the  *  Polyhistor,'  and  describes  Uie 
various  countries,  their  history,  the  contemporary  sove- 
reigns, and  other  things  worthy  of  note.    The  poem  con- 
tains six  books,  subdivided  into  cantos,  but  is  not  complete. 
It  is  written  with  graphic  concision  and  energy  of  style, 
and  is  interesting  as  a  memorial  of  the  geographical  in- 
formation of  that  age,  mixed  with  fabulous  traditions  and 
mytholodcal  lore. 

The  *  Dittamondo '  was  printed  at  Vicenza  in  1474,  and 
reprinted  at  Venice  in  1501,  both  editions  being  however 
full  of  errors.  An  improved  edition,  with  corrections  by 
Monti  and  Perticari,  was  published  at  Milan  in  1826. 
Fazio  is  said,  by  Filippo  Villani,  to  have  died  at  Verona, 
after  a  quiet  old  age.  (Tirabosohi,  Storia  della  Letie- 
ratura  Italiana,^ 

UBES,  ST.    [Setdbal.J 

UCAYALI,  River.    [Amazon  ;  Peru.] 

UCCE'LLO,    PA'OLO,  a  celebrated   old  Florentine 

Eainter,  contemporary  with  the  sculptors  Ghiberti  and 
fonatello,  who  would,  m  the  opinion  of  Vasari,  have 
been  one  of  the  most  remarkable  painters  that  had  lived, 
from  Giotto  until  Vasari 's  own  time,  had  he  bestowed 
as  much  labour  on  men  and  animals  as  he  did  on  per- 
spective. Uccello  was  the  first  Italian  artist  who  re- 
duced the  principles  of  perspective  to  rule :  he  was  ac- 
quainted with  geometry  as  a  science,  which  he  learnt  of 
his  friend  the  mathematician  Giovanni  Manetti,  with  whom 
he  used  to  read  Euclid.  He  painted  in  fresco  and  in  dis- 
temper, but  most  of  his  works  are  now  desti'oyed.  His 
pictures  were  generallv  of  such  subjects  as  admitted  of  the 
introduction  of  animals ;  and  he  contrived  in  all  his  works 
to  display  his  power  of  foreshortening.  His  best  works 
were  those  painted  in  Santa  Maria  Novella,  in  sreen  earth, 
where  he  illustrated  the  histories  of  Adam  and  Eve,  and  of 
Noah,  the  creation,  and  the  deluge.  In  these  works  he 
painted  numerous  animals, — amongst  them  many  birds. 
He  acquired  his  name  of  Uccello  on  account  of  his  predi- 
lection for  painting  birds.  Vasari  does  not  mention  his 
family  name :  it  was  not  Mazzocchi,  which  is  a  name  given 
to  him  by  Orlandi  through  misunderstanding  a  passage  in 
Vasari.  He  was  skilful  also  in  landscape-painting,  and 
the  backgrounds  of  some  of  his  paintings  were  the  best 
specimens  of  this  department  of  art  that  had  been  pro- 
duced up  to  his  time. 

Uccello  painted  also  in  green  earth,  in  the  cathedral,  a 
colossal  equestrian  portrait  of  an  Englishman,  who  was  a 
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captain  of  the  Florentine  republic,  and  who  is  called  Gio- 
vanni Aguto  by  Italian  writers:  he  died  in  1393.    Tliis 
Bainting    still   exists,  and  is  marked  at  the  base,  Pauli 
Tccelli  Opus.    He  had  a  high  opinion  of  his  proficiency 
in  his  own  peculiar  line,  and  he  painted  on  the  same  panel 
J     his    own    portrait,  with  the  portraits  of  four  other  men 
;.     distinguished  in  different  arts  or  sciences.     He  painted 
I     Giotto  for  painting,  Brunelleschi  for  architecture,  Dona- 
tello   for   sculpture,  himself  for  perspective  and  animal 
painting,    and  Giovanni  Manetti  for  mathematics.     He 
died,  accordinfi^  to  Vasari,  in  1432,  aged  eighty-three,  very 
I>oor,  having  latterly  devoted  his  whole  time  to  perspec- 
tive,   which  was  a  very  unprofitable  study  to  nimself, 
although  succeeding  artists  derived  great  advantages  from 
his  labours.    Bottan  supposes  1472  to  have  been  the  date 
of  U«cello's  death. 

(Vasari,  Vite  de*  Pittoriy  ^-c, ;  Lastri,  ^ruria  Pittrice.) 
UD ALL,  NICHOLAS,  was  bom  in  Hampshire,  in  1506. 
He  was  admitted  a  scholar  of  Corpus  Christi  College,  Ox- 
ford, January  13,  1520,  and  took  the  degree  of  B.A.  Sep- 
tember 3,  1524.  After  he  left  college  he  became  master 
of  Eton  school,  and  obtained  the  degree  of  M.A.  in  1534, 
which  had  been  refused  to  him  at  college  on  account  of 
his  inclination  to  the  tenets  of  Luther.  He  was  afterwards 
master  of  Westminster  schooL  In  the  early  part  of  the 
reign  of  Edward  VI.  he  was  appointed  to  a  canonry  at 
Windsor.    He  died  in  1564. 

Udall  published  *  Flovres  for  Latyne  Spekynge,'  London, 

1533,  which  consists  of  selections  from  Terence's  comedies, 

with  an  English  translation ;  he  also  published  translations 

from  some  of  the  Latin  works  of  Erasmus  ;   but  his  chief 

claim  to  notice  is,  that  he  was  probably  the  first  writer  of 

regular  English  comedies  divided  into  acts  and  scenes. 

Wood  savs  that  he  wrote  several  comedies,  all  of  which 

however  had  been  lost,  till  a  printed  copy  of  one  of  them 

'      was  discovered  in  1818 :  this  is  *  Ralph  Koyster  Doyster.' 

\      An  account  of  this  comedy  is  given  in  English  Drama, 

;      vol.  ix.,  p.  429 ;  and  in  The  Picioral  History  of  England, 

vol.  iii.,  p.  579.    Udall  also  wrote,  probably  for  his  scholars 

at  Eton,  a  Latin  tragedy, '  De  Papatu,'  1540. 

John  Heywoody  bom  at  North  Mims,  in  Hertfordshire, 
was  a  dramatic  writer  contemporary  with  Udall.  He  also 
was  educated  at  Oxford.  He  died  in  1565,  at  Mechelen 
(Mechlin),  Hey  wood's  plays  however  were  shorter,  and 
less  artistically  constructed  than  Udall's,  consisting  of  only 
a  single  act,  and  were  rather  interludes  than  comedies. 
For  an  account  of  Heywood's  productions,  see  English 
Drama,  p.  428;  Bind.  Pictorial  History  of  England,  vol.  iii., 

&579.  John  Heywood  should  not  be  confounded  with 
EYwooD,  Thomas. 

(Bakers  Biographia  Dramatica^  by  Reed  and  Jones; 
Watt's  Bibliotheca,) 

UDDEVALLA.     [Sweden.] 

U'DINE,  PROVINCE  OF,  a  division  of  the  Venetian 
territories,  now  forming  part  of  the  Lombardo-V '  aetian 
kingdom  subject  to  the  crown  of  Austria.  It  is  divided 
into  twenty-one  districts :  Udine,  San  Davide,  Spilimbergo, 
Maniago,  Aviano,  Sacile,  Pordenone,  San  Vito,  Codroipo, 
Latisana,  Palma,  Cividale,  S.  Pietro,  Faedis,  Moge:io,.Pa- 
luzza,  Rigolato,  Ampezzo,  Tolmezzo,  Gemona,  and  Trice- 
simo.  The  whole  population  is  about  340,000.  A  descrip- 
tion of  the  country  is  given  under  Friuli.  The  principal 
towns  are,  1,  Udine,  the  capital,  situated  in  an  elevated 
plain,  near  the  foot  of  the  Carnic  Alps,  and  about  20  miles 
from  the  sea-coast  of  the  Adriatic,  and  on  the  high  road 
from  Venice  to  Vienna.  Udine  is  a  walled  town,  between 
four  and  five  miles  in  circumference.  Upon  an  eminence 
in  the  middle  of  the  town  is  the  old  castle,  once  the  resi- 
dence of  the  patriarchs  of  Aquileia,  who  were  for  several 

I  centuries  lords  of  Friuli.  The  patriarchs  of  Venice  have 
succeeded  to  the  spjiritual  jurisdiction  of  the  patriarchs  of 
Aquileia.  Udine  is  a  bishop's  see:  it  has  some  fine 
churches,  amon^  others  the  cathedral  and  the  church  of 
S.  Pietro  Martire ;  and  several  palaces  of  the  nobility 
adorned  with  good  paintings,  a  handsome  square  lined 
with  arcades  and  adorned  with  a  fountain,  several  good 

,  streets,  a  communal  gymnasium,  a  royal  lyceum,  a  clerical 
seminary,  three  colleges  for  the  education  of  females,  seve- 
ral public  libraries,  the  Museum  Bertolini,  the  Museum 

,  Antonini,  an  agricultural  academy,  a  philharmonic  in- 
stitute, a  monte  di  piet4,  a  theatre,  and  nearly  20,000 

(  inhabitant*.  A  considerable  trade  in  silk,  the  produce  of 
the  country,  ii  carried  on  at  Udine.    lliere  are  silk  and 


leather  manufactories,  and  a  sugar-refinery.  The  sur- 
rounding country  is  fruitful  and  well  watered,  and  the  cli- 
mate is  healthy  and  pleasant.  About*  two  miles  from 
Udine  is  the  village  of  Campoformio,  memorable  for  the 
treaty  of  peace  of  1797  between  General  Bonapfirte  and 
the  Austrian  plenipotentiaries,  in  which  Venice  was  erased 
from  the  list  of  nations.  Udine  is  the  birth-place  of  the 
historian  Giovanni  da  Udine,  of  a  painter  of  the  same 
name,  of  the  scholar  Robortello,  professor  of  classical 
literature  at  Lucca,  Pisa,  Bologna,  and  Padua  in  the 
sixteenth  century,  and  several  other  learned  men.  2,  Civi- 
dale, with  4000  inhabitants,  the  antient  Forum  Julii,  which 
has  given  its  name  to  the  whole  country,  and  where 
important  remains  of  antiquity  have  been  recently  dug  out, 
chiefly  by  the  care  of  Count  Michele  della  Torre,  assisted 
by  the  Imperial  Austrian  government.  3,  Pordenone, 
near  the  borders  of  the  province  of  Treviso,  a  thriving 
town  of  5000  inhabitants,  with  manufactories  of  linens  and 
paper.  4,  Spilimbergo,  on  the  banks  of  the  Tagliamento, 
a  town  of  considerable  trade.  It  is  the  birth-place  of  Irene 
da  Spilimbergo,  a  female  painter  of  some  note.  5,  Palma 
Nova,  a  fortress,  important  for  its  situation  on  the  eastern 
frontier  of  Italy. 

(Druti,  Notizie  deiLetterati  del  Friuli;  Maniag6,  Si^ona 
delle  Belle  Arti  Friulane ;  Palladio  degli  Olivi,  Historie 
della  Provincia  del  Friuli,  1660 ;  Maniag6,  Guida  d*  Udine, 
1825 ;  Rampoldi,  Corografla  dell*  Italia,) 

U'DINE,  GIOVANNI  DA.    TNanni.] 

UELZEN  is  a  sm'aJl  town  in  the  principality  of  Liine- 
burg,  in  the  kingdom  of  Hanover,  m  52^  Se'  N.  lat.  and 
10**  32'  E.  long.  It  is  situated  in  the  middle  of  the  Liine- 
burg  heath,  on  the  river  Ilmenau,  the  two  arms  of  which 
surround  the  town,  and  has  a  wall  and  moat  with  three 
gates.  The  population  is  about  3000.  They  cultivate  flax 
of  a  very  supenor  quality,  have  manufactories  of  linens, 
camlet,  woollen  cloth,  and  starch:  there  is  likewise  a 
brandy-distillery  and  a  paper-miH.  There  are  no  public 
buildings,  except  one  church  and  two  hospitals.  Trie  in- 
habitants carry  on  a  considerable  trade,  and  the  annual 
fairs,  for  horses,  cattle,  and  flax  are  much  frequented. 
There  is  in  the  neighbouring  country  a  good  breed  of 
horses,  of  which  the  stallions  are  highly  valued.  Uelzen 
is  the  birthplace  of  Professor  Eberhard  Augustus  William 
von  Zimmermann,  the  well-known  geographical  and  po- 
litical writer,  who  travelled  in  France,  Italy,  England, 
Russia,  and  Sweden :  he  visited  England  several  times,  and 
published  in  London  his  *  Political  Survey  of  the  present 
State  of  Europe,'  1788.  In  his  later  works  (after  1806)  he 
expressed  himself  on  the  subject  of  the  French  tyranny 
with  a  freedom  which  frequently  exposed  him  to  personal 
danger.  He  died  on  the  lOth  of  June,  1814,  in  the  72nd 
year  of  his  age.  (Brockhaus,  Conversations  Lexicon ; 
Hassel,  HancUmch;  Stein,  Handbuch  der  Geographic, 
edited  by  Horschelmann.) 

UFFCULM.     [Devonshire.] 

uffenbach;  zacharias  conrad  von,  a 

learned  German,  was  bom  on  the  22nd  of  Feb-iiary,  1683, 
at  Frankfort-on-the-Main,  where  his  father  was  a  senator, 
and  belonged  to  an  antient  and  noble  family  of  the  place. 
He  was  educated  at  the  gymnasium  of  Rudolstadt,  whence 
he  proceeded  in  1698  to  the  university  of  Strassburg  to 
study  law.  In  1700  he  lost  both  his  parents,  which  obliged 
him  to  return  to  Frankfort ;  but  as  soon  as  he  had  got  over 
his  grief  he  went  to  Halle,  where  he  completed  his  acade- 
mical studies,  and  in  1702  he  took  his  degree  of  doctor  of 
law  under  Christian  Thomasius,  after  having  written  an 
inaugural  dissertation,  *De  Quasi-emancipatione  Germa- 
norum  occasione  Reformationis  Francofurtensis.*  Uffenbach 
from  his  youth  showed  a  great  love  of  books,  and  while  he 
was  at  the  universities  he  considerably  increased  the  library 
left  him  by  his  father.  After  completing  his  studies,  he 
travelled  for  two  years  through  Germany,  and  collected 
MSS.  and  rare  books.  In  1704  he  returned  to  Frankfort 
and  settled  there.  The  next  five  years  were  chiefly  spent 
in  completing  his  library,  which  became  one  of  the  most 
extensive  pnvate  collections  in  Germany.  In  the  mean 
time  some  offer  was  made  to  him  at  Oxford,  and  it  was 
partly  with  a  view  to  see  whether  the  offer  would  suit  his 
taste,  and  partly  with  the  view  of  making  some  acquisi- 
tions for  his  library,  that  in  1709  he  visited  England,  and 
spent  some  time  at  Oxford.  But  various  circumstances, 
and  especially  the  English  climate,  which  did  not  agree 
with  his  delicate  constitution,  induced  him  in  1711  to  re« 
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turn  to  his  native  place.  He  brought  back  with  him  up- 
wards of  4000  rare  and  curious  books,  which  he  had  pur- 
chased in  England  and  Holland.  In  1721  he  was  raised 
to  the  rank  of  a  senator  of  Frankfort,  and  distinguished 
himself  so  much  among  his  fellow-citizens,  that  in  the 
course  of  nine  years  he  was  twice  elected  mayor :  in  1731 
he  was  raised  to  the  office  of  chief-justiCe.  He  died  on 
the  6th  of  January,  1734. 

Uffenbach  was  a  man  of  extraordinary  diligence.  As 
long  as  his  health  permitted  it,  he  devoted  all  his  leisure 
time  to  bibliographical  and  other  studies,  and  to  the  com- 
position of  most  laborious  works.  He  made  and  published 
three  different  catalogues  of  his  library;  one  in  1720, 
and  another  in  1729,  under  the  title  *  Bibliotheca  Uffen- 
bachiana  apocrypha  vel  latens,  hoc  est,  librorum  in  cor- 
pus redactorum  vel  aliis  insertorum  Catalogus.'  This 
catalogue  was  believed  to  have  been  made  by  the  au- 
thor with  a  view  of  disposing  of  some  parts  of  his  library, 
as  his  official  duties  prevented  his  attending  to  it  as 
much  as  before.  A  third  catalogue,  in  4  vols.  4to.,  was 
published  after  Uffenbach's  death  in  1735.  Besides  these 
catalogues  he  commenced  several  other  works,  but  was 
prevented  from  completing  them  partly  by  his  official  en- 
gagements, and  partly  by  ill  health.  These  works  were, — 
1,  *  Glossarium  Germanicum  Medii  Aevi ';  2,  *  Commenta- 
rius  de  Vita  propria,'  that  is,  an  autobios:raphy ;  3,  *  Selecta 
Historiae  literariae  et  librariae,'  the  MS.  of  which  formed 
several  quarto  volumes ;  4,  *  Adversaria,  sive  Excerpta 
Realium  ad  Rem  Xibrariam  et  Literariam  facientium,'  in 
nine  quarto  volumes. .  The  work  most  advanced  towards 
completion  was  Uffenbach's  autobiography ;  but  when  in 
the  mtter  years  of  his  life  he  lost  all  hopes  of  ever  finishing 
his  works,  he  gave  the  MSS.  of  them  to  his  friend  J.  G. 
Schellhom  of  Memmingen,  together  with  his  literary  cor- 
respondence, forming  eighteen  thick  quarto  volumes,  and 
allowed  him  to  make  any  use  of  them  ne  pleased.  Schell- 
hom did  not  indeed  complete  or  publish  the  works  thus 
bequeatlied  to  him,  but  he  made  much  use  of  the  materials 
collected  by  Uffenbach  for  his  *  Amoenitates  Literariae,'  in 
the  ninth  volume  of  which  he  gives  an  account  of  the 
earliest  printed  works  contained  in  the  library  of  Uffenbach. 
He  also  wrote  a  Life  of  his  friend,  which  is  prefixed  to  a 
collection  of  Uffenbach's  letters,  *  Commercii  Epistolaiis 
Uffehbachiani  Selecta,'  &c.,  1753,  &c.,  5  vols.  8vo. 

UGGI'ONE.  or  UGLCNE  MARCO,  called  also  Marco 
of  Oggione  in  the  Milanese,  was  one  of  the  best  scholars 
of  Lionardo  da  Vinci.  He  did  not,  like  most  of  the  dis- 
ciples of  that  great  master,  confine  himself  to  easel  pic- 
tures, executed  slowly  and  highly  finished,  but  became  an 
eminent  painter  in  fresco,  and  his  works  in  the  Place  at 
Milan  have  retained  even  to  our  time  their  tone  and  colour 
unimpaired.  Some  of  them  are  in  the  body  of  the  church, 
but  the  most  remarkable  of  them  is  in  the  refectory :  this 
is  the  Crucifixion,  which  is  equally  admirable  for  the  skill 
evinced  iA  the  composition,  the  spirited  execution,  the 
variety  in  the  numerous  figures,  and  the  taste  of  the  dra- 
peries. For  the  refectory  of  the  celebrated  monastery  of 
the  Certosa,  near  Pavia,  he  made  a  copy  of  The  Last  Supper 
of  Lionardo  da  Vinci,  which  is  peculiarly  valuable  on 
account  of  the  ruinous  condition  of  the  matchless  original. 

The  church  of  St.  Euphemia,  at  Milan,  contains  one  of 
his  masterpieces,  representing  the  Virgin  and  Saints.  He 
died  in  1530,  but  his  age  is  not  known. 

(Pilkington ;  Fuseli,  Dictionary  of  Painters ;  Mariana 
Starke,  l^avels  in  Eui  ope,  10th  edition,  London,  1839.) 

UGHELLI,  FERDINANDO,  bom  at  Florence  about 
1595,  entered  the  order  of  Citeaux,  in  which  he  rose  to  the 
disniity  of  abbot.  He  is  chiefly  known  for  his  great  work, 
•  Italia  Sacra,'  published  at  Rome,  in  9  vols,  fol.,  1642-8, 
in  which  he  gives  the  history  of  the  various  Italian  sees, 
with  the  series  of  their  respective  bishops,  and  illustrates 
them  by  numerous  documents  from  the  episcopal  archives, 
which  also  reflect  much  light  on  the  general  mstory  of  the 
country.  As  it  was  impo^ble  for  the  author  to  examine 
himself  all  the  archives  of  the  numerous  Italian  sees,  he  was 
often  obliged  to  employ  others ;  and  the  consequence  is, 
that  the  execution  of  the  work' is  unequal.  .  Still  Ughelli's 
history  is  very  valuable,  and  has  served  as  a  model  for  similar 
compilations  of  the  episcopal  history  of  other  nations,  and 
especially  of  that  of  France,  which  was  published  about 
fourteen  years  after  the  appearance  of  Ughelli's  first  volume, 
under  the  title  of  '  Gallia  Christiana,'  in  1656.  A  new 
edition  of  Ughelli's  work  was  published  at  Venice,  in  10 


vols,  fol.,  1717-33,  with  considerable  additions,  and  %^'itJi 
the  '  Sicilia  Sacra '  of  Rocco  Pirro. 

Ughelli  wrote  a  work  in  ilkistration  of  the  history  of  t:I-*s 
Colonna  family,  *  Imagines  Columnensis  Familiae  Caixli  xaa.- 
Hum,'  Rome,  1650;  and  another  work  in  Italian,  entitloci 
*  ^bero  e  Istoria  della  Famiglia  de'  Conti  di  Marscianci,' 
Rome,  1667.  Ughelli  died  at  Rome  in  1670. 
-  (Tiraboschi,  Soria  della  Letteratura  Italiana,^ 

UGOTZ  is  a  small  county  in  the  kingdom  of  Hungary-, 
in  the  circle  beyond  the  Theiss.    It  is  bounded  oir  ti^4j? 
north  and  west  oy  the  county  of  Beregh,  and  on  the  ea:*  t 
and  south  by  that  of  Szathmar.    The  area  is  only  aboi^t 
486  square  miles,  and  the  population  (in  1832)  40,645,  ol" 
whom   two-fifths    are  Hungarians,  the  remainder   Wal— 
lacliians  and  Rusniaks.     In  the  northern  and  eastern  part-s 
there  are  some  mountains.    The  southern  part  is  a  plaiit^ 
with  a  very  slight  declivity,  on  which  account  the  Thei&s 
flows  very  slowly  and  with   many  windings,  and  forms 
numerous  islands :   there  are  also  extensive  marshes,  and 
the  frequent  inundationj^re  injurious  to  the  productiveness 
of  the  soil :    in  dry  seasons  it  is  more  fruitful.    The  moun- 
tainous part  is  sterile.    Of  the  productive  part  of  the  land 
(166,384  acres),  above  one-half  is  covered  with  forests, 
60,000  are  arable,  8327  meadows,  and  1318  vineyards.     The 
chief  domestic  animals  are  swine,  which  feed  m  the  g^at 
oak-forests.     There  is  a  pretty  considerable  number   of 
sheep,  and  no  want  of  homed  cattle.    The  principal  pro- 
ductions are  timber,  com  of  all  kinds,  hemp,  flax,  tobacco, 
and  fmit.    In  the  woods  there  are  bears,  lynxes,  staes, 
fallow-deer,  and  a  variety  of  birds.    Fish  are  extremely 
abundant,  especially  in  the  Theiss,  and  are  a  chief  source 
of  wealth  to  tne  inhabitants.    There  is  no  considerable  town 
in  this  county.    Nagy  Szollos,  the  capital,  has  only  2^*300 
inhabitants. 

(^Oesterreickisclie National  Encyclopddie ;  Un^am^  Croa- 
tien^  Slavonien,  und  der  Ungariscke  Militair  Grdnze^ 
Leipzig,  1834,  anonymous.) 

UIST,  the  name  of  two  of  the  larger  Hebrides  [Hebiudes], 
belonging  to  Inverness-shire  [I^'verness-shirb],  and  dis- 
tinguished as  North  Uist  and  South  Uist.  North  Uist  is 
separated  on  the  nortli  from  the  southern  extremity  of  Long 
Island  by  the  Sound  of  Harris,  in  which  are  a  number  of 
smaller  islands ;  and  on  the  south  from  the  island  of  Ben- 
becula  by  a  narrow  strait  without  name,  dry  at  low-water. 
South  Uist  lies  south  of  Benbecula,  from  which  it  is  sepa- 
rated by  a  narrow  strait,  and  at  its  other  (southern)  ex- 
tremity is  separated  by  a  strait  from  the  little  island  of 
Barra.  Both  North  and  South  Uist  are  separated  on  the 
east  from  the  Isle  of  Skye  by  the  channel  of  the  Little 
Much,  here  about  15  miles  across  at  .the  narrowest  part, 
and  on  the  west  they  are  washed  by  the  expanse  of  the 
Atlantic.  They  lie  between  57°  5'  and  57"  45'  N.  lat  and 
between  7"  O'  and  7**  30'  W.  long. 

North  Uist  is  about  16  miles  long  from  east  to  west,  and 
about  13  wide  from  north  to  south,  measured  in  a  direct 
line :  but  tl>e  island  is  so  intersected  by  deep  arms  and 
inlets  of  the  sea,  and  so  occupied  by  freshwater  lakes,  that 
it  can  hardly  be  crossed  in  any  direction  without  making  a 
circuit.  The  erection  of  wooden  bridges  over  some  of  the 
inlets  has  diminished  this  inconvenience.  Some  of  the 
inlets  of  the  sea  on  the  east  side,  especially  Loch  Maddy, 
form  commodious  harbours.  There  are  hills  on  this  side  of 
the  island  from  300  to  700  feet  high ;  Mount  Eval,  near  the 
south-east  corner  of  the  island,  is  above  2000  feet.  More 
to  the  west  are  barren  moors,  then  other  hills  covered  with 
heath  and  rough,  pasture ;  then  on  the  west  side  of  the 
island  lie  the  principal  pasture  and  cultivated  lands,  with 
a  shore  generally  low,  but  having  a  few  bold  rocky  head- 
lands. The  tillage  land  yields  good  crops  of  bear  or  oarlev ; 
the  pasturage  is  covered  with  white  and  red  clover.  The 
sand!s  on  the  west  coast  are  composed  of  fragments  of  shells 
ground  to  powder,  and  being  earned  inland  by  the  wind,  they 
form  a  calcareous  manure  and  tend  to  improve  the  land. 
The  island  is  chiefly  formed  of  gneiss :  but  at  the  entrance 
of  Loch  Maddy  are  two  basaltic  rocks  rising  out  of  the  sea. 

Aquatic  birds  are  numerous  on  the  freshwater  lakes,  in 
which  trout  are  found.  Some  of  the  islands  in  these  lakes 
contain  red  deer.  Fish  are  not  very  numerous  on  the  coast, 
except  shell  flsh,  especially  cockles,  which  are  abundant. 
The  otter  and  the  seal  are  found  on  the  shore. 

The  whole  island  belongs  to  Lord  Macdonald :  it  con- 
tained, in  1831,  797  inhabited  houses;  833  families,  of 
which  602  were  employed  in  agriculture  and  69  in  manu 
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facture,  trade,  and  handicraft;  the  population  was. 4603. 
The  quantity  of  land  in  tillage  was  11,200  acres,  Scotch 
meauure ;  the  quantity  of  constant  pasture  was  42,350 
acres.  Some  of  the  •  tacksmen,'  or  larger  farmers,  who  hold 
leases,  are  skilful  agriculturists :  the  smaller  tenants  have 
improved  within  the  last  30  years.  Fishing  is  little  at- 
tended to ;  and  the  manufacture  of  kelp,  though  still 
carried  on,  has  much  declined.  Eleven  decked  vessels,  from 
20  to  60  tons  each,  belong  to  the  island :  one  is  a  packet, 
the  rest  are  employed  in  local  trade.  Peat  is  abundant, 
and  is  the  common  fuel.  The  people  speak  Gaelic,  but 
above  a  fifth  of  the  adults  understand  and  speak  English. 
They  are  a  sober,  industrious,  and  cleanly  people. 

There  are  a  parish  church,  a  government  church  finished 
in  1828 ;  thirteen  schools,  one  parochial,  ten  supported  by 
different  societies,  and  two  private  schools.  There  are 
libraries  attached  to  two  schools.  There  is  a  sub-post- 
office  to  Dunvegan  in  Skye,  and  there  are  four  inns.  Tnere 
is  no  market,  but  two  yearly  fairs  are  held  for  black  cattle 
and  horses.  There  are  several  antiquities,  as  upright  stones, 
rude  crosses,  and  cairns ;  *'duns,'  or  Danish  forts,  and  sub- 
terranean retreats  called  *  Uaighs,'  or  *  Picts'  houses.' 

The  parish  of  North  Uist  comprehends  also  the  small 
circumjacent  islands  of  Orinsay,  Boveray  or  Borera,  or 
Boreray  Vail  ay,  Heisker  or  Hysker,  Ronay,  and  others. 
Some  of  these  are  united  to  North  Uist  at  low-water. 

South  Uist  is  about  22  miles  long  from  north  to  south, ^ 
and  about  8  broad  from  east  to  west.  The  eastern  side  is 
rugged  and  mountainous :  Heacle-Heacam-hill,  or  Hecla, 
the  highest  mountain  in  the  island,  is  2500  feet  high ;  other 
mountains  are  from  1200  to  1300  feet  high.  The  eastern 
coast  is  bold  and  irregular  in  its  outline ;  its  three  princi- 
pal inlets,  lochs  Skipport,  Eynort,  and  Boisdale,  are  good 
iiarbours :  the  western  coast  has  a  more  regular  outline, 
and  has,  except  about  some  rocky  headlands,  a  low  sandy 
shore.  There  are  numbers  of  lakes ;  the  largest  is  Loch 
Bee,  in  the  north  of  the  island,  into  which  the  sea  at  spring- 
tides entei-s. 

The  island  of  Benbecula  and  a  number  of  smaller  islands 
belong  to  the  parish  of  South  Uist.  Benbecula  is  about 
8  miles  long  from  east  to  west,  and  7  from  north  to  south. 
Its  p:eneral  character  and  appearance  are  similar  to  those 
of  North  and  South  Uist ;  it  is  marked  by  a  bold  coast  and 
deep  inlets  on  the  east,  and  a  low  coast  on  the  west,  with 
a  number  of  lakes.  The  area  of  the  parish  is  80,508  acres, 
or  about  120  square  miles. 

The  islands  of  South  Uist  and  Benbecula  are  formed  of 
gneiss,  coarse  granite,  and  hornblende ;  mica-slate  is  seen 
in  a  few  places. 

The  three  landowners  of  the  parish  were  all  of  the  Mac- 
donald  family,  but  the  principal  estate  has  lately  been  sold. 
There  are  about  19,000  acres  of  arable-land.  Cultivation 
has  been  extending  and  improving.  The  chief  articles  pro- 
duced are  potatoes,  bear,  and  oats;  a  little  rye  and  a  few 
turnips  are  grown.  Attention  is  paid  to  rearing  cattle. 
Kelp  is  manufactured  ;  but  there  is  but  little  fishing,  and 
the  island  has  only  four  decked  vessels,  and  those  of  small 
burden. 

There  were,  in  1831, 1298  inhabited  houses ;  1298  families, 
of  whom  1206  were  employed  in  agriculture,  and  only  3  in 
trade,  manufactures,  and  handicraft ;  the  population  was 
68i)0.  The  people  speak  Gaelic,  and  though  generally  well 
behaved,  are  not  cleanly  in  their  habits:  the  extreme 
poverty  of  some  leads  to  petty  thefts.  There  is  no  parish 
church,  but  there  are  two  churches  or  chapels  to  mission- 
ary districts,  and  three  chapels  for  the  Roman  Catholics, 
who  form  two-thirds  of  the  population.  There  are  ten 
schools,  the  parochial  school  and  nine  others,  most  of  them 
connected  with  charitable  societies.  There  are  four  mills 
in  the  parish  and  four  inns.  There  are  some  remains  of 
one  or  two  towers  and  some  relics  of  a  monastery,  chiefly 
in  Benbecula. 
i  {Map  of  Scotland,  published  by  the  Society  for  the  Dif- 

fusion of  Useful  Knowledge  ;  JNew  Statistical  Account  of 
\  Scotland;  MacCulloch*s  Highlands  and  fVestern  Isles  of 
J       Scotland.) 

J  UKRAINE  is  a  name  probably  derived  from  the  Polish, 

,  in  which  it  signifies  boundary,  a  term  which  has  been  in 
general  use  since  the  conquest  of  Kiew  by  the  Lithuanians, 
J  and  at  that  time  designated  the  frontier  towards  the  Tartars 
and  other  nomade  tribes.  Subsequently  the  name  Ukraine 
was  applied  to  the  extensive  and  fertile  tract  of  land  on 
the  banks  of  the  Dnieper,  together  with  the  territory  of 


the  Cossacks,  with  rather  indefinite  boundaries.  These 
countries,  which  till  the  time  of  Peter  the  Great  were  a 
constant  source  of  quarrels  between  Russia  and  Poland, 
constitute  the  greater  part  of  Little  Russia,  that  is,  the 
four  governments  of  Kiew,  Podolia,  Poltawa,  and  Slobodsk 
Ukraine.  This  tract  is  remarkable  for  its  rich  pastures,  and 
a  fine  breed  of  horses  and  homed  cattle.  The  face  of  the 
country,  the  soil,  natural  productions,  and  other  particulars 
are  described  in  the  articles  on  the  four  governments. 
[KiBW ;  PoDOLiA ;  Poltawa  ;  Slobode  Ukraine.] 

(Brockhaus,  Conversations  Lexicon;  Hassel,  Handbuck; 
Cannabich,  Lehrbuch  ;  Schmidtlin,  La  Rwsie,  la  Pologne, 
et  la  Finlande,) 

ULt^JER.     [Inflammation.] 

ULEABORG*     [Finland.] 

ULEMA  CUlem^),  the  collective  name  of  the  body  of 
learned  men  in  Turkey,  is  the  plural  of  the  Arabic  *  'Alim,' 

*  wise,'  and  signifies  originally  *  the  wise  men.*  The  learned 
men  in  Turkey  form  a  corporation  which  received  its  or- 
ganization from  Mahmud-Pasha,  ^and-vizir  of  Moham- 
med II.,  the  conqueror  of  Constantinople.  In  the  larger 
meaning,  the  word  ulema  comprehends  all  the  divines,  the 
jurists,  and  even  the  priests  (the  im^ms,  the  sheikhs,  the 
moezzins,  the  khatibs,  and  the  kaims),  as  well  as  the 
monks.  But  ulema,  in  its  meaning  as  an  organized  body, 
comprehends  only  professors  of  divinity,  of  law,  and  of  some 
other  sciences,  any  one  of  which  is  easily  connected  with 
divinity  and  law,  on  account  of  the  Kor&n  being  the  source 
of  all  science.  The  mufti  is  the  president  of  the  ulema, 
which  has  great  political  influence.  No  one  can  become 
a  •  muderri '  (professor)  or  *  kadi '  (judge)  except  a  member 
of  the  ulema,  nor  can  any  one  be  appointed  chief  jud^e  or 
mufti  without  having  previously  occupied  a  subordinate 
place  as  judge  or  professor.  An  individual  belonging  to 
the  ulema  is  called  b^  the  general  name  *  mollah,'  or  '  a 
man  of  the  law.'  In  important  cases,  the  mufti  assembles 
the  ulema,  or  as  many  of  them  as  he  judges  convenient,  and 
takes  their  opinion  on  the  subject. 

(D'Ohsson,  Tableau  de  PEmpire  Ottoman;  Hammer, 
Des  Osmanischen  Retches  Staaisverfassung  und  StaatsveV' 
waltung.) 

ULEX,  a  genus  of  plants  belonging  to  the  section  Lotcas, 
of  the  natural  order  Leguminosae.  The  species  of  this 
genus  are  branched  evergreen  shrubs,  furnished  with 
spines,  and  bearing  yellow  flowers.  The  calyx  is  3-parted 
and  5-toothed ;  the  legume  oval-oblong,  turgid,  scarcely 
longer  than  the  calyx,  containing  but  few  seeds ;  ovules 
numerous. 

Ulex  Europivus  has  linear  lanceolate  leaves,  villous 
branchlets,  ovate  loose  bracteas,  and  a  pubescent  calyx. 
Tliis  is  the  common  f\irze,  gorse,  or  whin,  and  is  a  common 
inhabitant  of  the  plains  and  hills  of  Great  Britain.  It  is 
an  erect  evergreen  shrub,  with  beautiful  yellow  flowers, 
which  appear  in  greatest  abundance  from  February  to 
May,  although  in  mild  seasons  it  may  be  seen  in  blossom 
all  the  year  round,  giving  rise  to  the  old*  proverb  that 

*  Love  is  out  of  season  when  the  furze  is  out  of  blossom.* 
When  it  grows  in  cold,  elevated,  and  open  situations,  it 
seldom  attains  a  height  of  more  than  two  or  three  feet, 
but  in  sheltered  woods  and  other  favourable  spots,  it 
reaches  a  height  of  from  ten  to  eighteen  feet.  This  plant, 
although  hardy  in  its  native  distncts,  has  only  a  limited 
geographical  range,  'rreat  Britain  is  the  centre  of  this 
range.  It  is  not  found  M)  far  north  as  Sweden  or  Russia, 
nor  farther  south  than  Provence.  In  Great  Britain  it  does 
not  grow  at  a  greater  height  than  1500  feet.  Linnjeus 
laments  that  he  could  scarcely  keep. the  furze  alive  in  his 
greenhouse  at  Upsal.  The  ftirze,  though  generally  an  indica- 
tion of  the  want  of  cultivation,  is  not  without  its  uses.  It 
makes  itn  excellent  fodder  for  cattle  and.  horses,  of  which 
they  are  exceedingly  fond.  The  mode  of  using  it  for  this 
purpose  is  to  grind  tne  shoots  and  young  branches  in  a  bark 
or  cider  mill.  In  some  places  the  growth  of  flirze  is  made 
a  regular  part  of  farm  management,  the  plants  being  culti- 
vated in  rotation  with  com  and  other  crops,  and  are  either 
mown  twice  in  four  years,  or  three  times  in  six  years,  and 
the  ground  is  again-  broken  for  com.  The  ftirze  is  some- 
times used  for  hedges,  for  which  it  is  well  adapted,  espe- 
cially where  the  hawthorn  or  holly  will  not  thrive.  The 
hedges  should  be  made  wide,  and  regularly  clipped,  which 
may  be  used  to  advantage  where  cattle  or  horses  are  kept. 
Where  ornamental  hedges  are  made  of  furze,  the  double 
variety  should  be  employed  on  account  of  its  handsome 
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flowers.  Furze  is  a  useful  plant  as  a  shelter  in  plantations 
where  young  trees  are  sown,  as  the  oak,  beech,  &c.  When 
the  trees  are  grown  strong  enough,  the  furze  may  be  re- 
moved, and  it  will  have  served  as  a  cover  for  game  in  the 
mean  time.  This  plan  has  been  adopted  by  the  govern- 
ment in  the  New  Forest  and  the  Forest  of  Dean.  Where 
furze  is  abundant  it  is  burnt  for  the  sake  of  the  ashes, 
which  make  an  excellent  manure.  The  ashes  contain  a 
large  proportion  of  the  salts  of  potassa,  and  are  used  in 
many  parts  of  the  country  as  a  lye  for  washing.  The  seeds, 
like  most  of  the  LegummossB,  contain  a  large  quantitv  of 
nutritive  matter.  The  double-ilowered  variety  of  Ulex 
EuropsBus  was  first  found  in  Devonshire,  and  is  now  not 
uncommon  in  gardens  and  shrubberies.  The  double  flowers 
add  very  much  to  the  beauty  of  the  plant.  It  can  only  be 
propagated  by  cuttings. 

£/.  nanw,  the  Dwwf  Furze,  has  the  teeth  of  the  calyx 
lanceolate,  spreading ;  the  bracteas  minute,  close,  pressed ; 
the  leaves  linear  and  smooth ;  the  branches  smooth,  reclin- 
ing. This  plant  is  a  native  of  Britain,  also  of  the  west  of 
France,  in  poor  gravelly  soils,  but  not  common  on  the 
Continent  It  is  also  found  in  Ireland.  It  grows  at  a 
greater  elevation  than  the  last  species  by  200  or  300  feet. 
It  flowers  from  the  end  of  August  till  the  beginning  of 
December,  and  not  at  other  seasons.  It  may  oe  at  once 
distinguished  from  the  last,  by  its  smaller  and  more  deli- 
cate structure  and  reclining  habit.  It  seldom  attains  a 
height  of  more  than  two  feet. 

U,  stricttM^  the  Irish  Furze,  has  few  or  no  spines,  with  an 
erect,  narrow;  and  compact  habit.  This  i>lant  was  discovered 
in  the  county  of  Dovm  in  the  Marquis  of  Londonderry's 
park.  It  is  an  upright  plant,  seldom  flowering ;  its  branches 
are  soft  and  succulent ;  and  in  size  and  character  it  stands 
between  the  two  foregoing  species.  This  plant  has  never 
yet  produced  seeds^  so  that  it  requires  to  be  propagated  by 
cuttings ;  and  from  this  and  its  want  of  more  dennite  struc- 
tural cnaracters,  it  has  been  supposed  to  be  only  a  variety 
of  one  of  the  former  species,  its  soft  succulent  character 
renders  it  much  more  fit  for  a  forage-plant  than  the  com- 
mon furze,  and  it  has  been  used  for  this  purpose  with  great 
success  in  different  |)arts  of  Wales.  It  requires  no  grinding 
or  previous  preparation  to  its  being  used  as  fodder.  There 
is  yet  another  species,  U.  provincialise  the  Provence  furze. 
It  has  a  pubescent  calyx,  with  distant,  lanceolate  teeth. 
There  are  considerable  doubts  as  1o  whether  this  is  any- 
thing more  than  a  variety ;  as  such  however  it  deserves 
attention  in  cultivation. 

In  the  cultivation  of  the  furzes  little  care  is  required  in  this 
country.  When  grown  in  open  fields,  the  seed  may  be  sown 
broad-cast,  and  the  young  plants  for  the  first  year  or  two 
should  be  kept  free  from  weeds.  They  will  not  flourish  on 
wet  or  clavey  soils,  but  prefer  those  which  are  dry,  rocky, 
and  gravell}^.  The  common  furze  is  sometimes  killed  down 
by  severe  winters,  but  it  springs  up  again  at  the  approach 
of  spring. 

(Loudon,  Arbr  et  Frut,  Brit.;  Cycloptsedia  of  PktnU; 
Hooker,  British  Flora  ;  Burnett,  Outlines  qf  Botany,) 

ULIETEA.     [Society  Islands.] 

ULLAGE,  a  name  given  by  gangers  to  the  part  of  a 
cask  which  is  not  filled  with  liquor :  thus,  if  a  cask,  capable 
of  holding  90  gallons,  have  only  80  gallons  of  spirits  in  it, 
there  are  10  gallons  of  ullage. 

ULLESWATER.     [Westmorland.] 

ULLMANNITE.  Phosphate  of  Iron  and  Manganese. 
[Manganese,  Ores  of] 

ULLOA,  ANTOWIO  DE,  was  born  in  Seville  on  the 
I2th  of  January,  1716.  He  was  educated  for  the  naval 
service,  in  which  more  than  one  member  of  the  family 
from  which  he  sprung  had  distinguished  themselves.  He 
was  admitted  in  1733  into  the  company  of  royal  marine 
guards.  In  1735  he  was  selected  in  consequence  of  the 
distinguished  progress  he  had  made  in  mathematics  and 
in  the  theory  of  his  profession,  along  with  Jorge  Juan,  to 
accompany  the  French  Academicians  to  South  America,  to 
measure  a  degree  of  the  meridian  at  the  equator.  Both 
the  young  marinera  (Ulloa  was  at  this  time  only  in  his 
twentieth  and  Juan  in  his  twenty-third  year)  were  pro- 
moted to  the  rank  of  lieutenant  in  the  navy  on  receiving 
this  appointment. 

The  squadron  in  which  Ulloa  and  his  companion  em- 
barked sailed  from  Cadiz  in  May,  1735,  and  landed  them 
at  Carthagena  on  the  9th  of  July.  They  did  not  return  to 
Spain  till  the  year  1746.     The  whole  of  the  intervening 


period  was  not  however  devoted  to  scientific  measurement/. 
They  were  detained  five  months  at  Carthagena  waiting  i  - 
the  French  corvette  which  carried  the  Academicia-ns,  at  . 
this  time  was  spent  by  UUoa  in  studying  the    natun. 
history  of  the  district.    The  geodetical  operations  con.- 
menced  in  the  neighbourhood  of  Quito,  in  June,  1736,  a:^ 
the  exertions  of  UTioa  to  advance  them  were  strenuous  ar . 
indefatigable,  till  towards  the  close  of  September,    11-^} 
when  Juan  and  he  were  summoned  to  Lima  by  the  Vicen>« 
to  assist  in  placing  the  coasts  in  a  state  of  defence  agaiia' 
the  expected  arrival  of  the  English  squadron  under  Ansc'_ 
As  soon  as  the  necessary  arrangements  were  xnauie  th*. 
returned   to    the    scene    of  their    labours,  which   wert 
almost  immediately  interrupted  by  a  summons  to  Guaya- 
quil, where  the  sack  of  Payfca  by  the  English  had  aprc^ 
universal  terror.     After  the  necessary  measures  for  \\m 
security  of  the  province  had  been  adopted,  the  teiriScl 
inhabitants  insisted  upon  one  of  the  omcers  being  leA  * 
superintend  their  execution.     Ulloa  returned   to   Qu:: 
without  his  companion,  and  had  scarcely  reached  it  wbt:i 
he  was  recalled  to  lama.      Two  frigates  were    placti 
under  the  command  of  himself  and  Juan,  with  orders  t. 
cruise  along  the  coast  of  Chili  and  off  Juan  Fernanda?. 
At  last  the  arrival  of  reinforcements  from  Spain  set  thcc 
finally  at  liberty.    On  returning  to  Quito,  however,  the) 
found  the  Academicians  had  departed,  with  the  exceptio-' 
of  Godin,  along  with  whom  they  observed  the  comet  cf 
1744.    Ulloa  and  Juan  embarked  in  October  of  that  yea: 
on  board  two  French  vessels  to  return  to  Europe.     That 
which    carried  Ulloa   sought    refuge   from    an    Engli^ 
privateer  in  the  harbour  of  Louisbourg  in  Cape  Bretor. 
but  by  the  time  it  entered,  the  town  iSd  fallen  into  Xht 
hands  of  the  English,  and  all  on  board  were  made  piisoneo 
of  war.    Ulloa  was  conveyed  to  London,  where   he  na! 
received  with  marks  of  distinction,  made  a  memher  of  the 
Royal  Society,  and  by  the  intercession  of  his   scie-nti^c 
friends  set  at  liberty.    He  arrived  at  Madrid,  in  July,  174til, 
after  an  absence  of  eleven  years  and  two  months  from  ]as 
native  country. 

Ulloa's  reception  at  court  was  flattering ;  lie  was  ip- 
pointed  to  the  command  of  a  frigate,  and  created  a  com- 
mander  of  the  order  of  Santiago.  The  task  of  x>uhll^iar 
the  scientific  observations  devolved  upon  Jorge  Juan:  t, 
write  the  history  of  the  expedition  was  the  charge  ct 
Ulloa.  Two  years  were  consumed  in  preparing  Ik 
narrative  for  publication :  it  appeared  in  1748.  The  wed 
was  comprised  in  four  volumes :  the  first  relates  tht 
adventures  of  the  expedition  from  the  time  of  its  departure 
from  Cadiz  till  the  conclusion  of  the  geodetical  mea&urt- 
ments ;  the  second  contains  a  description  of  the  province 
of  Quito  in  one  book ;  the  third,  the  narrative  of  Ulloaj 
and  Jorge  Juan's  journeys  to  Lima  and  cruise  along  tfa€ 
coasts  of  Chili  while  c^  descent  on  the  part  of  Anson  waa 
apprehended ;  the  fourth,  the  return  voyage  from  CaiJao 
to  Europe,  and  an  appendix  containing  a  chronolo^icaJ 
account  of  the  rulers  of  Peru,  from  Manco  Capac  to  Fer- 
dinand YI.  The  work  shows  that  the  necessity  of  the  case, 
as  well  as  personal  tastes,  had  contributed  to  devolve  the 
account  of  the  strictly  scientific  operations  of  the  expedi- 
tion upon  Jorge  Juan.  Ulloa  hsul  more  taste  for  know- 
ledge than  tal/ent  for  strict  scientific  inquiry-  His  activity 
and  inventive  genius,  fruitful  in  resources,  had  materially 
promoted  the  labours  of  the  expedition,  and  he  had  that 
passion  for  knowledge  which  enables  its  possessor  to  give 
an  impetus  to  discovery.  But  for  the  additions  made  to 
strict  science  by  the  Spanish  members  of  the  expedition 
the  world  is  beholden  to  Jorge  Juan.  Ulloa's  work  hoit- 
ever,  though  deficient  in  method  and  accuracy,  is  amusing 
and  suggestive  of  thought.  He  and  Joige  Juan  in  the 
character  of  their  intellects  stood  in  somewhat  the  same 
relation  to  each  other  as  La  Condamine  did  to  Bouguei ; 
but  to  the  honour  of  the  Spaniards,  no  paltiy  jeailocisT 
occasioned  unseemly  quarrels  between  them,  such  as  de- 
tracted from  the  merits  of  the  Academicians,  and  their 
harmonious  co-operation  enabled  them  to  get  the  start  c( 
their  French  associates  in  publishing  the  results  of  their 
labours.  Don  David  Barry  published,  in  1826,  a  volume 
which  professes  to  contain  the  *  Secret  Report,'  made  by 
Juan  and  Ulloa  to  the  minister  Ensenada,  of  the  conditin 
of  Spanish  America :  it  could  have  been  wished  that  the 
editor  had  given  some  account  of  the  history  of  the  MS., 
and  the  manner  in  which  it  came  into  his  hands. 
Ulloa  subsequently  made  tours  of  observation,  by  order 
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of  the  Spanish  government,  in  several  eountries  of  Europe. 
During  the  reign  of  Ferdinand  VI.,  however,  he  appears  to 
have  been  kept  in  the  background.  Upon  the  accession 
of  Charles  III.  innovation  became  for  a  time  fashionable 
at  court,  and  the  inquiring  and  enterprising  spirit  of  Ulloa 
.found  itself  in  a  more  congenial  element.  After  Louisiana 
was  ceded  to  the  crown  of  Spain,  m  consequence  of  the 
peace  of  1762,  he  was  nominated  to  take  possession  of  and 
to  orfi^anise  the  province.  He  arrived  at  Louisiana  in  1766, 
but  his  attempt  to  play  the  part  of  governor  was  an  entire 
failure ;  it  was  necessary  tp  supersede  him  by  the  app(Hnt- 
ment  of  O'Reilly,  Ulloa  after  his  return  to  Europe  pub- 
lished (in  1772)  a  volume  of  essavs  on  the  natural  history 
and  antiquities  of  America.  They  bear,  even  more  iBtrongly 
th^n  his  narrative  of  the  expedition  to  South  America, 
the  impress  of  a  dilettante  spirit  of  inquiry.  In  1778  he 
published  a  memoir  entitled  *  The  Marine ;  or  the  Naval 
Forces  of  Furope  and  Africa,'  a  work  which  we  have  not 
met  with.  In  1778  he  published,  at  Cadia,  ♦  Observations 
of  a  Solar  Eclipse,  made  at  Sea.' 

In  1779t  having  by  this  time  risen  to  the  rank  of  lieu- 
tenant-general in  the  naval  service,  he  was  placed  in 
command  of  a  squadron  fitted  out  to  intercept  and  capture 
an  English  merchant  fleet  off  the  Aiores,  and  then  to 
repair  to  Havannah,  to  join  a  larger  force  destined  to 
make  a  descent  on  Flonda.  Wholly  engrossed  by  his 
speculative  inquiries,  Ulloa  forgot  to  open  his  sealed  de- 
spatches, and  returned  to  port  after  an  unsuccessful  cruise 
of  two  months.  He  was  arrested,  tried  by  a  court-martial 
in  1780,  allowed  to  retain  his  rank  and  titles,  but  never 
again  employed  on  active  service.  He  even  retained  his 
place  in  tne  ministry  of  the  marine,  but  was  only  employed 
in  examining  the  pupils  of  the  school  of  naval  artillery. 

Ulloa  died  in  the  Isla  da  Leon,  on  the  3rd  of  July,  1706. 
He  retained  his  constitutional  gaiety  and  activity  to  the 
last.  Visitors  found  him  surrounded  with  papers,  anti- 
quities, mathematical  instruments,  crucibles,  in  short  all 
the  nicknacks  of  science.  But  if  not  himself  a-great  phi- 
losopher, Ulloa  aided  materially  in  promoting  that  tem- 
porary re-awaking  of  the  intefiectuiM  activity  of  Spain, 
which  characterised  the  second  half  of  last  century.  He 
contributed  greatly  to  the  establishment  of  the  observatory 
at  Cadiz.  Spain  is  indebted  to  him  for  its  first  cabinet  of 
natural  historr,  and  its  first  laboratory  of  experimental 
metallurgy,  fie  was  a  munificent  patron  of  the  arts  of 
})rinting  and  engraving.  He  superintended  the  oonstrue- 
tion  of  the  maps  of  the  Peninsula.  He  originated  the 
canal  of  navigation  and  irrigation  of  Old  Castile,  com- 
menced under  Charles  III.,  and  abandoned  by  his  suc- 
cessors. Ulloa  superintended  the  establishment  of  a  cloth 
manufactory  at  the  expense  of  the  government,  at  Segovia, 
which  was  mtended  to  set  the  example  of  improving  the 
domestic  manufactures  of  Spain ;  and  upon  his  urgent 
representations  young  Spaniards  weie  sent  to  acquire  the 
liberal  and  mechanical  arts  in  various  countries  of  Europe. 

(The  materials  for  this  sketch  have  been  found  in  the 
writings  of  Ulloa,  and  in  his  biography  by  Messrs.  Audefiiret 
and  Viffuier,  in  the  Biographie  ifniverselle.) 

ULM,  the  capital  of  the  circle  of  the  Ihinube,  in  the 
kingdom  of  Wiirtemberg,  is  in  48^  24^  N.  lat.  and  W 
E.  long.  It  is  situated  in  a  beautiful  and  fertile  country 
at  the  south-eastern  foot  of  the  Swabian  Alps,  on  the  left 
bank  of  the  Danube,  which  here  forms  the  boundary  between 
Wiii-temberg  and  Bavaria,  and  is  joined  by  the  Blau,  which 
flows  through  the  town.  By  the  junction  of  this  river 
and  of  the  iDer,  which  falls  into  it  on  the  right  bank  a  few 
miles  above  Ulm,  the  Danube  becomes  navigable,  being 
about  200  feet  broad  and  12  feet  deep.  The  city  is  nearly 
of  an  elliotical  shape,  and  the  ground  on  which  it  stands  is 
tolerablv  level.  Previously  to  the  year  1806,  it  was  stronglv 
fortified,  but  the  works  have  been  nearly  demolished, 
like  most  of  the  old  German  towns,  it  has  in  general  irre- 
gular and  crooked  streets,  and  antique-looking  wooden- 
houses  ;  there  are  however  some  broad  handsome  streets, 
with  flag-pavement  for  foot-passengers.  Within  the  city 
there  are  three  stone  and  two  wooden  bridges,  over 
the  Blau ;  but  the  handsomest  is  a  stone  bridge  of  three 
arches  over  the  Danube,  which  eoanects  the  town  with 
the  Bavarian  village  of  New  Ulm,  on  the  right  bank  of  the 
Danube,  and  was  erected  in  1832,  at  the  joint  expense 
of  the  crowns  of  Wiirtembergand  Bavaria.  Ulm  has  many 
buildings  worthy  of  notice.  The  Minster,  a  very  fine  speci- 
men of  antient  Gothic  architecture,  and  one  or  the  largest 
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and  loftiest  churches  in  Germany,  is  486  feet  long,  including 
the  choir,  200  feet  broad,  and  the  middle  aisle  150  feet  high. 
The  steeple  is  337  feet  high,  and,  though  not  completed, 
is  a  splendid  monument  of  German  art  in  the  middle  ages. 
This  Minster  was  111  years  in  building  n377-1488).  It 
contains  many  curious  monuments  and  works  of  art;  pidnt- 
in^  by  old  Grerman  masters,  admirable  carved-work, 
painted-glass  windows,  and  a  remarkably  fine  organ.  The 
town-house  is  a  very  antient  and  spacious  emfice,  not 
remarkable  for  its  architecture,  but  it  contains  many  fine 
paintings,  among  which  is  a  portrait  of  Gustavus  Adolphus, 
king  of  Sweden,  and  in  the  vaults  underneath  are  the 
archives,  with  many  valuable  historieal  documents.  The 
German-'house  (das  Deutsohe-haus),  containing  the  prin- 
cipal public  offices,  is  considered  the  handsomest  and 
most  regular  building  in  the  city.  The  theatre  is  adorned 
externally  with  Corinthian  columns.  Besides  the  Minster 
there  are  two  Lutheran  and  two  Roman  Catholic  churches. 
There  are  in  Ulm  a  gymnasium,  a  museum,  a  city 
library,  a  large  and  rich  hospital,  and  numerous  charitable 
and  useful  institutions.  The  city  has  now  16,000  inhabit- 
ants, who  manufacture  linen,  silks,  snuffi,  tobacco,  tobacco- 
pipes,  porcelain,  &c.  This  city  has  a  very  considerable 
trade  ;  great  quantities  of  manufactured  goods  and  of  the 
productions  of  the  country  are  sent  down  the  Danube  in 
barges  built  at  Ulm,  whieh  do  not  come  back,  but  are  sold 
at  Vienna.  Being  placed  in  an  important  niilitary  position 
on  the  Danube,  tflm  is  well  known  in  the  history  of  the 
wars  in  Germany.  In  1805,  after  the  victories  of  the 
French  at  £lohingen,  on  the  14th  and  15th  of  October,  it 
capitulated  on  the  17th  to  Napoleon,  General  Mack  and 
the  Austiian  garrison  of  98/)Q0  men  being  made  prisonan 
of  war. 

(Brookhaus,  ConvencUiim*  Lsancom  A.  Fischer,  Das 
Konigreich  Wuriemb&vg;  Stein,  Geognsphinhes  Lemam; 
Cannabich,  HaneUmeh  aer  Qeographie,) 

ULM  A'C£i£,  a  natural  order  of  plants  belonging  to  Lind- 
ley's  rectembryose  group  of  incomplete  Exogens.  The 
essential  eharacters  of  this  order  are  as  follow :— -Flowers 
hermaphrodite  or  polygamous,  never  in  eatkina;  oalvx 
divided,  oampanulate,  inferior,  irregular;  sttoens  oe- 
finite,  inserted  into  the  base  of  the  calyx,  erect  in  »stiva- 
tion ;  ovary  superior,  2-celled ;  ovules  solitarv,  pendulous ; 
stigmas  two,  cDstinct ;  fruit  1-2-celled,  indehisoent,  mem- 
branous or  dirupaceous ;  seed  solitary,  pendulous ;  albumen 
none,  or  in  very  small  quantity ;  embryo  straight  or  curved, 
with  foliaceous  cotyledons  and  superior  radicle.  (Lindley.) 
This  order  eonsists  of  trees  or  shrubs,  which  have  scabrous, 
alternate,  simple,  deciduous  leaves  and  stipules.  The 
genera   belonging  to  it  are  Planera,  Abelicea,  Ulmut, 


z       a  1 

1,  Branch  with  learet  and  fruit;  2,  braacli  with  flovrera  beft>re  laaTat  ait 
•xpiuided  ;  3,  ovary  and  stigmas ;  4,  embryo ;  5.  linfle  llow«r  avpaffalad. 
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Celtic,  Sponia,  Mertensia.  The  species  are  natives  of  the  I 
north  of  Asia,  the  mountains  of  India,  of  North  America, 
China,  and  Europe.  This  order  is  by  most  botanists  made 
a  section  of  the  natural  order  Urticacese.  It  was  however 
separated  by  Mirbel,  and  he  has  been  followed  by  Lindley. 
They  differ  from  Urticacese  in  the  possession  of  a  2-celled 
fruit  and  hermaphrodite  flowers.  In  all  other  respects 
they  resemble  Urticace»,  and  their  affinities  are  the  same. 
J'Urticacea.] 

Most  of  the  species  of  this  order  are  trees,  the  timber  of 

which  is  often  very  valuable.    The  bark  of  the  Elm  is 

used  in  medicine.      [Ulmus.]      A  proximate  principle 

'  called  Ulmin  has  been  obtained  from  the  Elm,  but  the 

other  genera  of  the  order  have  not  yet'been  examined. 

The  genera  Planera  and  Celtis,  hke  the  elm,  have  spe- 
cies which  are  handsome  ornamental  trees,  and  yield  use- 
ful timber.  The  genus  Planera  is  known  by  being  poly- 
gamous, the  flowers  being  hermaphrodite  and  single  on 
flie  same  plant.  The  pistiliferous  and  hermaphrodite 
flowers  have  a  bell-shaped  calyx  distinct  from  the  ovary, 
men,  of  one  piece,  and  furnished  with  5  ciliate  lobes. 
The  stamens  of  the  hermaphrodite  flowers  are  four  or  five 
in  number,  and  less  developed  than  those  of  the  flowers 
which  bear  stamens  alone.  The  ovary  is  villous,  with  2  ses- 
sile, diverging,  white,  pimpled  sti^maa.  The  fruit  is 
roundish,  2-celled,  each  cell  containing  one  seed.  The 
staminiferous  flowers  have  a  similar  calyx  to  the  others, 
and  the  stamens  are  inserted  opposites  its  lobes.  Anthers 
of  two  lobes,  which  have  the  appearance  of  four.  The 
species  of  this  genus  are  trees  inhabitants  of  Asia  and 
iSforth  America.  They  are  quite  hardy,  and  will  grow  in 
the  climate  of  Oreat  Britain.  The  leaves  are  alternate,  and 
the  flowers  are  small. 

^  Planera  Aickardi  has  its  flowers  solitary  in  the  axils  of  its 
leaves,  and  both  are  borne  on  a  branch  developed  in  the 
same  year  with  themselves ;  the  petiole  of  the  leaf  is  not 
obvious,  and  the  disk  is  elliptical,  unequal  at  the  base,  and 
dentate.  This  tree  is  the  Zelkoua  of  Siberia,  and  is  native 
of  the  country  between  the  Black  and  Caspian  seas,  be- 
tween the  latitudes  35®  and  47".  It  was  introduced  into 
Europe  about  the  year  1760,  when  a  specimen  of  it  was 

Slanted  by  Lemonnier,  professor  of  botany  in  the  Jardin 
es  Plantes,  in  his  garden  at  Mbntreuil  near  Versailles. 
This  tree  was  cut  down  in  1820,  and  it  was  found  to  be  70 
feet  in  height,  and  the  trunk  was  7  feet  in  circumference  at 
5  feet  from  the  ground.  In  its  native  districts  the  Zelkoua 
attains  a  height  of  from  50  to  80  feet.  The  trunk  is  straight 
and  veryupnght,  and  in  large  trees  it  often  measures  30  or 
40  feet  from  the  ground  to  the  point  where  it  throws  off 
its  branches.  A  remarkable  character  of  the  trunk  of  this 
tree  is  that  it  is  as  thick  at  the  point  of  ramification  as  it 
is  near  the  surface  of  the  grouna.  The  head  of  the  tree 
is  large,  tufted,  and  very  much  branched,  and  the  branches 
are  slender,  and  form  a  more  oblique  angle  with  the  trunk 
than  most  trees.  The  flowers  are  small,  and  are  of  a 
greenish  colour,  and  have  the  smell  of  elder.  The  fruit  is 
about  the  size  of  a  p6a ;  but  although  this  tree  appears  to 
bear  well  the  severest  winters  of  Europe,  it  does  not  ripen 
its  seed.  The  leaves  strongly  resemble  those  of  the  elm, 
but  they  have  a  drier  and  firmer  texture,  and  their  crena- 
tions  are  equal,  which  is  not  the  case  In  the  elm.  The 
Zelkoua  yields  good  timber,  and  in  its  native  countries  19 
employed  for  the  same  purposes  as  oak.  Its  texture  is 
veiy  compact,  and  the  ^in  so  fine,  that  it  is  susceptible  of 
the  highest  polish.  It  is  said  never  to  become  worm-eaten, 
and  also  to  resist  the  influence  of  water  and  damp  earth 
better  than  most  woods.  Both  the  sap-wood  and  the  heart- 
wood  may  be  used :  the  latter  is  of  a  reddish-brown  colour, 
and  very  hard  and  heavy ;  the  former  is  white  and  elastic, 
resembhng  the  wood  of  the  ash.  Pine  specimens  of  this 
tree  are  growing  at  the  Royal  Grardens  at  Kew  and  at  the 
Duke  of  Northumberland's  at  Sion-House. 

P.  Gmelini,  Gmelin's  Planera,  has  its  flowers  in  heads, 
opening  before  the  leaves  are  protruded,  and  borne  on 
branches  developed  in  previous  years ;  its  leaf  with  an 
obvious  petiole.  It  is  a  native  of  North  America,  in  Ken- 
tucky, Tenessee,  the  banks  of  the  Mississippi,  and  in  all  the 
Soutnem  states,  especially  on  the  borders  of  the  Savannah 
in  G^eorgia.  The  wood  is  hard  and  strong,  but  it  appears  to 
be  little  used.  It  was  introduced  into  Great  Britain  m  1816. 
The  species  of  Planera  may  be  propagated  by  grafting 
on  the  common  elm,  or  by  seeds  .wnen  obtained  from  the 
native  forests  of  the  plants. 


The  genus  Celiis  has  the  following  characters:  t:**^ 
flowers  are  borne  upon  the  shoots  of  the  year,  in  the  axi  -1 
of  the  leaves,  either  solitary  or  2  or  3  together,  and  tac-M 
upon  a  peduncle;  the  calyx  is  well-shaped,  distinct  frc  = 
ovary,  5-^parted,  imbricate  in  aestivation ;  5  or  6  stamcr 
inserted  into  the  base  of  the  calyx,  oppoate  to  the  lob-=^ 
and  shorter;  anthers  2-celled,  opening  at  the  sides ;  ovarr 
ovate,  1-celled ;  stigmas  2,  sessile,  acuminate,  lonr 
spreading  or  recurved,  downy  or  glandular ;  fruit  a  drup- 
seed  solitary,  pendulous.  Upwaras  of  19  species  of  tl.i- 
genus  have  been  enumerated.  They  are  handsoir- 
branched,  deciduous  trees,  varying  in  size  and  the  characv- 
of  their  foliage,  and  bearing  a  fruit  which  is  edible.  Th»- 
leaves  are  alternate,  in  two  ranks,  ovate,  and  pointed :  ar  i 
all  drop  off  the  tree  about  the  same  time.  They  are  natito 
of  the  temperate  parts  of  Europe,  Asia,  Africa,  and  Americ?.. 

Celtis  AustratiSj  the  European  Nettle-tree,  has  ovr.-:- 
lanceolate  leaves,  serrated,  unequal  at  the  base,  rough  on  th^^ 
upper  surtace,  soft  from  down  on  the  under  one  ;  the  flowt-^ 
are  solitary ;  fruit  black.  It  is  a  tree  growing  to  the  heisk 
of  40  feet,  and  is  indigenous  to  the  south  of  Europe  and  the 
north  of  Africa.  It  has  a  straight  trunk  and  a  hranchei 
head.  The  fruit,  when  ripe,  is  blackish,  about  the  size  cf 
the  fruit  of  the  bird-cherry,  and  its  edible  qualities  are  muc!i 
improved  after  a  frost.  This  fruit  is  sweet,  and  is  suppos*-i 
to  De  the  Lotus  of  the  antients,  and  the  food  of  the  Xotc- 
phagi.  The  flavour  of  these  berries  however  will  hardj 
justify  the  character  given  of  them  in  the  '  Odj^ssey,'  li^'. 
ix.,  ver.  03,  in  which  9iey  are  said  to  make  those  who  ear 
them  forget  their  country.  The  Spaniards  eat  these  berriev 
and  the  modem  Greeks  are  said  to  be  fond  of  them.  Dr. 
Sibthorpe  says  that  in  Greece  they  are  called  at  the  pre- 
sent day  honey-berries.  The  wood  of  this  tree  is  highlj 
prized.  It  has  a  character  between  the  oak  and  the  boi 
A  cubic  foot  weighs  70  lbs.  3  oz.  It  is  very  elastic,  ar^ 
a  piece  6  feet  long  maybe  bent  into  a  circle  without  break- 
ing. It  is  used  ior  making  furniture,  also  by  carvers  fc*: 
making  images ;  but  the  great  use  of  this  tree  is  for  nnShz 
pitchforks.  For  this  purpose  lans^e  plantations  are  cu]t> 
vated  in  the  south  of  France.  The  young  vigorous  shea's 
are  used  for  making  handles  to  coachwhips,  ramrods  f  .- 
guns,  and  walking-sticks.  In  Narbonne  the  tree  is  cniti- 
vated  for  this  purpose,  and,  under  the  name  of  Bou  de  Pfv- 
pignant  is  used  extensively  throughout  Europe  for  thr 
above  purposes.  The  root  also  of  this  tree  is  used  for  dye- 
ing yellow ;  the  bark  contains  an  astringent  principle  'whica 
renders  it  useiul  in  dyeing ;  and  an  oil  is  expressed  from 
the  seeds.  Although  in  many  respects  a  valuable  tree,  it 
has  been  but  little  cultivated  in  Great  Britain.  Specimens 
at  Mitcham,  Kew,  and  Ken  Wood,  Highgate,  have  attained 
a  height  of  40  feet. 

C,  occidentalism  the  North  American  Nettle-tree,  has 
ovate-acuminate  leaves,  unequal  at  the  base,  serrated, 
rough  on  the  upner  surface,  hairy  on  the  under  one ;  fmi: 
dark  red  or  purple.  This  is  an  American  species,  and  is 
found  in  woods  and  near  rivers  from  Canada  to  the  Caro- 
linas.  This  species  was  introduced  into  Europe  as  eariy 
as  1656.  It  has  a  very  great  resemblance  to  the  la^t 
species.  It  is  however  readily  known  by  its  leaves  beinr 
larger,  and  of  a  lighter  and  more  shining  green.  IT^e 
fruit,  like  that  of  the  last  species,  is  edible,  but  not  vtrr 
grateful  to  the  British  palate.  It  is  a  very  ornaments! 
tree,  and  many  flne  specimens  of  it  are  existing  in  this 
country ;  but  neither  in  this  country  nor  in  America  do€^ 
the  timber  appear  to  be  used,  although,  from  its  resem- 
blance to  the  European  species,  there  can  be  little  doubt 
of  its  value. 

C  crassifoliay  the  Huckberry,  has  ovate-acuminate 
leaves,  6  inches  long  and  3  or  4  inches  broad,  heart^haped, 
and  unequal  at  the  base,  serrated  and  rough  on  both  sur- 
faces ;  flowers  one  or  two  upon  the  peduncle ;  fruit  black. 
This  is  another  North  American  species,  and  is  clo^ok 
allied  to  the  last,  and  some  botanists  even  think  thein 
identical.  It  is  a  native  of  the  banks  of  rivers  and  ferti:e 
valleys  in  Kentucky  and  Tenessee.  It  sometimes,  in  iti 
native  forests,  is  found  80  feet  high,  but  having  a  trunk 
not  more  than  18  or  20  inches  in  diameter.  The  leaves  are 
much  larger  and  broader  than  any  other  species  of  nettk- 
tree.  The  flowers  are  small  ana  white,  and  the  fruit  i^ 
about  the  size  of  a  pea.  It  grows  very  rapidly,  and,  on  ac- 
count of  its  large  leaves  and  numerous  branches,  is  well 
adapted  for  ornamental  planting.  The  wood  is  not  01 
much  value,  on  account  of  the  small  size  of  the  trunk  *  tut ! 
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in  America  it  is  used  for  making  the  bottoms  of  chairs,  and 
also  for  baskets.  There  are  several  of  the  other  species 
of  Celtis  that  might  probably  form  useful  trees  were  they 
introduced  into  Europe.  Some  of  the  East  Indian  species 
occur  at  elevations  that  render  it  probable  they  might  be 
syccessfuUy  cultivated  in  this  country. 

(Loudon,  Arboretum  et  Fruticeium  Britannicum  ;  Lind- 
ley.  Natural  Systeni,) 

ULMIC  ACID,  or  ULMIN.  Some  trees,  and  more 
especially  the  elm,  when  it  is  old,  secrete  a  liquid  which 
dries  as  it  exudes :  the  residue  consists  principally  of  mu- 
cilaginous matter,  with  some  carbonate  or  acetate  of  potash, 
and  eventually  the  mucilaginous  matter  undergoes  a  cnan^e, 
and,  combining  with  the  potash,  forms  a  substance  which 
was  first  examined  by  Vauquelin  and  Klaproth,  and  Dr. 
Thomson  gave  it  the  name  of  ulmin.  Inis  name  was 
changed  by  Berzelius  to  that  of  geic  acid,  because  on 
treating  soils  with  alkalis  a  considerable  quantity  of  a  simi- 
lar compound  is  obtained. 

Ulmin,  or  ulmic  acid,  may  be  artificially  obtained,  ac- 
cording to  Braconnot,  by  the  following  process : — ^heat  in 
a  silver  crucible  equal  weights  of  potash  and  sawdust,  with 
a  little  water ;  the  mixture  is  to  be  continually  stirred :  the 
mass  softens  and  swells  rapidly,  and  is  then  to  be  removed 
from  the  heat  and  stirred  till  cold :  during  the  operation 
oxygen  is  absorbed  from  the  air,  owing  to  which  the  ulmic 
acid  is  formed.  When  cold,  the  product,  which  contains 
ulmate  of  potash,  is  dissolved  in  water,  filtered,  and  treated 
with  dilute  sulphuric  acid,  which  combines  with  the  potash, 
and  precipitates  the  ulmic  acid  from  combination  with 
it :  the  acid  thus  obtained  is  to  be  washed  and  dried.  The 
properties  of  this  ulmic  acid  are,  that  it  is  of  a  deep  brown 
colour,  very  brittle,  and  breaks  in  angular  fragments,  and 
is  almost  insoluble  in  water.  When  precipitated  from  its 
solution  in  an  alkali,  it  is  in  the  state  of  nydrate,  and  it 
then  dissolves  in  1500  times  its  weight  of  boiling  water,  in 
2500  times  between  60**  and  70**  Fahr.,  and  in  6000  times  at 
32**.  The  solution  in  cold  water  is  brownish-yellow ;  that 
■  in  hot  is  deep  brown. 

It  is  insoluble  in  acidulated  water  or  in  saline  solutions : 
sulphuric  acid  dissolves  it  without  apparent  alteration,  and 
becomes  blackish :  water  precipitates  it  from  this  solution. 
Ulmic  acid  reddens  tincture  of  litmus.  It  is  dissolved  by 
alcohol,  from  which  it  separates  in  crystalline  scales  by 
spontaneous  evaporation. 

It  has  been  already  mentioned  that  ulmic  acid  may  be 
obtained  from  soils :  it  may  also  be  procured  from  rotten 
leaves,  bog-earth,  wood-soot,  or  turf,  Dy  digesting  them  in 
a  weak  solution  of  potash :  by  this  a  brown-coloured  so- 
lution of  ulmate  of^  potash  is  formed,  from  which  acids 
thi'ow  down  ulmic  acid. 

According  to  Boidlay,  ulmin  consists  of— 

I^drogen  •        .         .        4*70 

Carbon       .         .         •         .       57*64 
Oxygen     •        .        •        .      37'66 

100; 

Malaguti  and  Boullay,  by  treating  sugar  with  dilute  sul- 
phuric acid,  obtained  two  substances,  which  they  supposed 
to  be  identical  with  ulmin  and  ulmic  acid ;  but,  according 
to  Liebig,  they  are  of  a  different  nature,  and  he  has  given 
them  the  names  of  sacchulmin  and  mcchulmic  acid, 

Ulmic  acid  plays  an  important  part  in  manures  and 
soils,  and  what  is  called  moss'tcater  owes  its  peculiar 
properties. to  its  presence:  it  probably  acta  as  a  power- 
ful manure,  especially  when  combined  with  lime  or  with 
ammonia. 

ULMUS,  a  genus  of  plants,  the  type  of  the  natural  order 
Ulmacese. 

Description  qf  the  Genus  Ulmus,'-'A\\  the  species  of  the 
genus  are  trees,  some  of  them  attaining  a  great  size  and 
age.  The  flowers  are  small  and  the  leaves  are  alternate. 
In  most  of  the  species  the  flowers  appear  iearlier  than  the 
leaves  :  they  are  disposed  in  groups  and  seated  on  short  pe- 
duncles. The  calyx  is  of  a  reddish  colour,  distinct  from 
the  ovary,  imbricated  in  aestivation,  with  from  4  to  8  seg- 
ments, which  remain  until  the  ^^  falls.  The  stamens  aie 
as  numerous  as  the  segments,  a^/j  «re  inserted  opposite  to 
them.  The  ovary  is  eiliptica/,  df/^pressedj  cloven  at  the 
summit,  2-celled,  and  1  ovule  i^  ^^t  ce\h  The  fruit  is  a 
samara,  the  wing-like  appencf^  ^^iti^  broad  and  present 
all  round,  except  in  a  notch,  ij  P^iy^e  of  the  cells  of  the 
ovary  develops  its.  m^t  ^  \i^jf     /ruit  is  one-seeded. 


The  embryo  has  no  albumen,  and  its  radicle  is  straight  and 
uppermost.  The  leaves  are  stalked  and  unequal  at  the 
base,  serrated,  and  generally  rough  to  the  touch ;  the  axils 
of  the  primary  nerves  beneath  are  tufted  with  fine  hairy 
filaments.  The  various  species  of  elm  are  wild  in  Europe, 
North  America,  India,  and  China.  Nearly  20  species  have 
been  enumerated  by  various  writers,  but  it  is  not  at  all 
certain  that  these  are  tme  species.  This  uncertainty 
arises  from  the  fact  which  is  now  generaUy  recognised  by 
the  cultivators  of  the  elm,  that  the  seeds  of  the  elm  do  not 
produce  plants  precisely  like  their  parents,  and  that  the 
amount  of  difference  in  the  elm  is  greater  than  amongst 
most  other  species  of  trees.  It  is  on  this  account  that  there 
are  so  many  recorded  varieties  of  the  species  which  ai*e  cul- 
tivated for  ornament  or  timber.  Linnaeus  referred  all  the 
species  of  Ulmus  to  his  U,  campestris.  Sir  J.  E.  Smith 
admitted  5  species  of  British  elms  alone,  and  Dr.  Lindley, 
in  his  *  Synopsis  of  the  British  Flora,'  has  i^dmitted  7  species* 
Other  writers,  as  Loudon,  in  the  *  Arboretum  et  Fruticetum 
Britannicum,*  and  Selby,  in  the  'History  of  British  Forest- 
Trees,'  are  inclined  to  reduce  all  the  British  species  to  two 
tjjmes,  the  Ulmus  campestris  and  U.  montana.  koch,  in 
*  Flora  Germanica,'  admits  but  two  species,  U.  campestris 
and  j7.  effusa.  To  the  former  he  refers  all  the  British 
species.  With  regard  to  the  extra^European  species,  the 
mfficulty  of  recognising  them  is  still  greater,  and  probably 
some  that  have  been  named  as  distinct  species,  growing  in 
India,  China,  &c.  are  only  varieties  of  U.  campestris  or  U. 
montana.  This  is  one  of  the  genera  of  plants  that  would 
repay  careful  revision ;  but  all  observations  must  be  made 
on  living  plants,  and  through  a  period  of  several  successive 
years.  The  elms,  whatever  may  be  their  species,  have  been 
since  the  time  of  the  Romans  the  most  commonly  cultivated 
timber-trees  of  Europe.  The  reason  of  this  is  found  in  its 
comparatively  easy  cultivation,  the  rapidity  of  its  growth, 
a.nd  the  readiness  with  which  it  grows  in  almost  any  soil  or 
situation.  It  also  bears  transplantation  well,  and  aJmost  at 
any  age.  It  has  however  its  disadvantages. :  the  timber  is 
very  apt  to  shrink  or  warp,  unless  it  be  kept  constantly 
moist  or  has  been  cut  down  many  years  before  it  is  used. 
It  is  also  during  its  growth  very  liable  to  the  attacks  of  in- 
sects, which  prove  entirely  destructive  to  its  timber.  The 
elm,  like  the  beech  and  some  other  trees,  is  very  liable  to 
form  knobs  or  knots  under  its  bark,  but  they  are  seldom 
single  knobs  as  in  the  beech,  but  compound,  the  layers 
of  wood  of  which  they  are  formed  being  developed  round 
several  central  points.  These  knobs  have  been  called  em- 
bryo-buds and  abortive  branches.  [Tissues,  Veoetablb.] 
When  these  compressed  knots  are  cut  through,  they  pre- 
sent a  very  beautiful  appearance,  and  are  often  used  by 
cabinet-makers  for  ornamental  work.  In  describing  the 
species  of  elm,  we  shall  follow  the  selection  adopted  by 
Loudon,  in  his  'Arboretum  et  Fmticetum  Britannicum.' 

Description^  Uses,  «f-c.  qf  the  Species  of  Elm. — Ulmus 
campestris,  the  common  English  or  Small-leaved  Elm,  has 
leaves  doubly  serrated,  rough ;  the  flowers  nearly  sessile, 
4-cleft ;  the  fruit  oblong,  deeply  cloven,  glabrous.  This 
tree  is  a  native  of  the  middle  and  south  of  Europe,  the  west 
of  Asia,  and  Barbary.  It  is  abo  found  abundantly  in 
France,  Spain,  and  Italy.  Although  it  is  called  the  Eng- 
lish elm,  a  question  has  been  raised  as  to  whether  it  is  a 
native  of  Britain ;  and  sonoie  have  supposed,  on  account  of 
its  not  ripening  its  seeds  iii  this  climate,  that  it  is  an  intro- 
duced plant,  and  that  it  was  probably  brought  over  by  the 
Romans ;  whilst  others  have  supposed  it  was  brought  from 
Palestine  during  the  Crusades.  There  is  no  evidence  to 
decide  the  Question,  but  the  tree  is  at  any  rate  now  per 
fectly  naturalized  in  tliis  country.  It  is  seen  in  its  greatest 
perfection  and  beauty  in  the  southern  and  middle  parts  of 
England,  where  it  has  been  extensively  employed  for 
forming  avenues  for  public  walks  and  drives  in  the  vicinity 
of  towns,  and  is  planted  extensively  in  the  parks  and 
around  the  mansions  of  the  wealthier  classes  of  the  com- 
munity, and  is  the  prevailing  hedgerow^timber  of  these 
districts.  This  tree  grows  rapidly,  and  often  obtains  a 
height  of  irom  70  to  90  feet,  with  a  trunk  4  or  5  feet  in 
diameter,  which  size  it  frequently  attains  within  a  hundred 
years. 

The  common  elm  appears  to  be  one  of  the  kinds  men- 
tioned by  Pliny  as  known  to  the  antient  Greeks :  he  also 
notices  four  kinds  as  known  to  the  Romans,  but  whether 
these  were  species  or  varieties  cannot  now  be  ascertained^ 
The  U  campestris  is  still  common  in  Italy.    On  the  Con* 
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tinent  generally  the  elm  docs  not  appear  to  have  been  cul- 
tivated till  recent  times,  although  m  England  it  hafi  been 
so  for  time  immemorial.  It  was  first  introduced  into 
France  for  adorning  public  walks  by  Francis  L,  in  1540. 
The  elm  was  sent  from  England  to  Spain  during  the  reign 
of  Mary,  for  the  purpose  of  forming  the  avenues  at  Madrid, 
the  Escurial,  Aranjuez,  &c. 

In  the  planting  and  cultivation  of  the  common  elm,  two 
objects  are  held  m  view,  ornament  and  use.    Speaking  of 
it  as  an  ornamental  tree,  Gilpin  says,  in  his  *  Forest  Seenerv,' 
it '  has  not  so  distinct  a  character  as  either  the  oak  or  the 
ash.    It  partakes  so  much  of  the  oak,  that  when  it  is  rough 
and  old,  u  may  easily  at  a  little  distance  be  mistaken  for 
one,  though  the  oak  (I  mean  such  an  oak  as  is  strongly 
marked  with  itspeculiar  character)  can  never  be  mistaxen 
for  the  elm.    Tnis  is  certainly  a  defect  in  the  elm,  fbr 
strong  characters  are  a  great  source  of  picturesque  beauty. 
This  defect  however  appears  chiefly  in  the  skeleton  of  the 
elm:   in  full  foliage  its  character  is  more  marked.    No 
tree  is  better  adapted  to  receive  grand  masses  of  lights    In 
this  respect  it  is  superior  to  the  oak  and  ash ;    nor  is  its 
foliage,  shadowing  as  it  is,  of  the  heavy  kind.    Its  leaves 
are  small,  and  this  gives  it  a  natural  lightness :    it  com- 
monly hangs  loosely,  and  is  in  general  very  picturesque. 
The  elm  naturally  grows  upright,  and,  when  it  meets  with 
a  soil  it  loves,  rises  higher  tnan  the  generality  of  trees  ;  and 
after  it  has  assumed  the  dignity  and  hoary  roughness  of 
age,  few  of  its  forest  brethren  (though,  properly  speaking, 
it  is  not  a  forester)  excel  it  in  grandeur  and  beauty.    The 
elm  is  the  first  tree  that  salutes  the  early  spring  with  its 
light  and  cheerful  green,  a  tint  which  contrasts  agreeably 
with  the  oak,  whose  early  leaf  has  generally  more  of  the 
olive  cast.    We  see  them  sometimes  in  fine  harmony  to- 
gether, about  the  end  of  April  and  the  beginning  of  May. 
We  often  also  see  the  elm  planted  with  the  Scotch  pine. 
In  the  spring  its  light  green  is  very  discordant  with  the 
gloomy  hue  of  its  companion ;   but  as  the  year  advances, 
the  elm  tree  takes  a  darker  tint,  and  unites  in  harmony 
with  the  pine.    In  autumn  also  the  vellow  leaf  of  the  elm 
mixes  as  kindly  with  the  orange  of  the  beech,  the  ochre  of 
the  oak,  and  many  of  the  other  fading  hues  of  the  wood.' 
A  great  recommendation  of  the  elm  is  its  endurance  of  a 
smoky  atmosphere,  and  it  will  thrive  in  the  vicinity  of 
large  towns.    The  noble  elms  of  the  parks  of  London  are 
a  living  testimony  of  its  value  in  this  respect.    Many  of 
the  public  avenues  in  France^  Holland^  and  Great  Bntain 
are  composed  entirely  of  this  tree ;    and  its  growing  in 
almost  every  variety  of  soil,  and  requiring  but  little  prun- 
ing, are,  in  addition  to  its  ornamental  qualities,  strong  re- 
commendations. 

As  a  timber4ree  the  uses  of  the  elm  are  very  considerable. 
The  wood  loses  a  great  deal  by  drying ;  a  cubic  foot  weighing 
70  lbs.,  is,  accoraing  to  Selby,  only  28  lbs.  when  dry,  but 
according  to  Loudon  4Bilbs.  The  wood  is  of  a  brownish 
colour,  and  is  hard  and  fine-grained.  It  is  used  extensively 
for  various  kinds  of  work  in  ship-building.  It  is  sometimes 
coloured,  and  made  to  look  like  mahogany,  when  used  by 
cabinet-makers.     It  withstands  well  the  action  of  water, 


and  on  this  account  it  is  used  for  making  pumps,  water- 
pipes,  &c.  It  is  also  used  for  making  the  keels  of  ships. 
In  districts  where  there  are  salt-springs  this  wood  is  used 


as  a  trough  to  convey  it ;  and  as  these  springs  were  called 
wyches,  the  ntime  wych-elm,  which  is  now  given  to  one 
species,  the  U.  mohtanai  was  applied  to  all  elms.  In  some 
places  the  leaves  and  young  shoots  are  used  as  fodder  for 
cattlei  In  Russiii  the  leaves  are  employed  as  a  substitute 
for  tea.  They  formed  also  a  large  proportion  of  the  article 
called  •  herb-tea,'  the  sale  of  which  was  prevented  by  the 
Excise^  The  inner  bark  of  the  elm  is  very  tough,  an<f  may 
be  used  for  making  mats  and  ropes,  in  the  same  manner  as 
the  lime.  Amongst  the  Romans  the  elm  was  employed 
for  training  the  vine.  Thus  Virgil  reproaches  Coryaon  for 
Uie  condition  of  his  vines  and  elms,  the  one  being  half 
pruned,  and  the  other  too  leafy : — 

*  Semiputata  tibi  frondusa  xitis  in  uTmo  est.*— fifc/o^.  li. 

It  also  appears  to  have  been  the  tree  selected  by  the 
Romans  for  making  their  bures^  or  plough-handles  : — 

'  Continuo  In  sylvb  magni  vi  flexa  dotnatur 
In  barim,  et  cani  fonnam  itccitilt  nlmtu  aratri.' 
OecTg.,  1.,  168-9. 

The  English  elm  fVequently  attains  a  great  age.  Some 
tr^es  that  were  planted  in  the  Luxembourg  at  Paris  during 
the  reign  of  Henri  Quatre  were  standing  till  the  first 


Ffetich  revolution.  A  tree  was  cut  down  by  Sir  ITai 
Sloane,  at  Chelsea,  that  was  said  to  have  been  planted  ^ 
queen  Elizabeth;  it  raeasiu-ed  19  feet  in  circunifererj«i 
and  at  one  time  was  110  feet  in  height.  Some  elms  in  tl 
neighbourhood  of  London  have  aUained  a  height  of  I^ 
feet.  The  Crawley  Elm  is  61  feet  in  circumference  at  1^ 
base  of  the  trunk,  and  is  hollow  inside  to  the  very  top  \ 
the  trunk,  which  is  about  70  feet  high.  There  is  a  <J.-*l 
into  the  hollow,  the  key  of  which  is  kept  by  the  lord  of  r  h 
manor.  It  is  occasionally  opened  for  the  purpose  d  h€*U\ 
ing  a  convivial  party,  it  oeing  capable  of  containin^r  '-^;i 
wards  of  a  dozen  people  seated.  *The  HoDovr  Trre  1 
Hampstead,'  which  used  to  be  visited  as  a  cunositr,  ^^ 
an  eliti.  It  was  engraved  by  Hollar  in  1653,  and  the  ir^V 
lowing  description  was  given  of  the  tree : — '  1.  The  botton 
above  grouna  in  compass  is  28  foote.  2.  The  breadth  'i 
the  door  is  2  foote.  3.  the  compass  of  the  turret  oo  *h  i 
top  is  34  foote.  4.  The  doore  in  height  to  goe  in  i-*  -1 
foote  2  inches.  5.  The  height  of  the  turret  is  33  for**-- 
e.  The  lights  into  the  tree  is  16.  7.  The  stepi>es  \o  srt^ 
up  is  42.  8.  The  seat  above  the  steps  six  may  sit  tf- 
and  rounde  about  roomc  for  fourteene  more.  All  ihc  -n  ;■ 
you  goe  up  in  the  hollow  tree.'  Several  other  elm*  •: 
great  age  and  size  have  been  recorded  by  writers  on  arbor- 
culture.  (Loudon,  Arb.  et  Prut.  Brit,,  p.  139.^ 

The  recorded  varieties  of  Ulmus  campestris  are  ve?T 
numerous,  and  Loudon  enumerates  eighteen.  Some  •  */ 
these  have  been  constituted  species  by  various  ljotani«t« 
ITie  following  are  the  most  important : — 

U,  c,  vulgarU,  This  variety  is  very  twiggy,-  has  p?k 
smooth  barf,  and  is  irregular  in  its  growth,  audits  branch- » 
are  almost  horizontal.  The  wood  is  of  inferior  quality,  ai  I 
care  should  be  taken  to  exclude  it  where  timber  w  uv 
object  of  growth.  Selby  says,  it  has  unfortunately  be<^- 
substituted  for  the  species  in  many  parts  of  the  north  k 
England. 

U,  c.  alba  is  an  Upright  tree ;  the  old  bark  cracks  ven- 
much,  and  becomes  paie  with  age ;  the  leaves  are  shiiur.ir, 
and  doubly  serrated ;  the  bark  of  the  young  shoots  :* 
tinned  with  red.  The  timber  of  this  variety  is  eood.  Th- 
vanety  called  U,  c,  acutifolia,  with  tapering  leaves  arf 
pendulous  branches,  also  affords  good  timber,  and  is  cc&i- 
mon  in  the  counties  of  Norfolk  and  Sufiblk. 

U,  e.  virens,  is  a  variety  that  is  almost  evergreen,  ard 
is  commonly  called  the  tCidbrook  Elm  :  it  is  a  delicav 
tree,  and  often  becomes  injured  by  the  IrOst. 

U,  c,  comubiengis,  the  U.  itn'eta  of  Lindley,  the  Cor- 
nish elm,  is  a  lofty  tree,  with  small,  strongly  varied,  cor- 
aceous  leaves  ;  the  branches  bright  brown,  smooth,  nsvL 
erect,  and  very  compact.  This  tree  is  a  fortnight  latt: 
than  the  common  elm  in  producing  its  leaves.  Some  ci 
these  trees  have  attained  a  great* size:  there  is  one  iz 
Bagshot  Park  70  years  old,  and  90  feet  in  height. 

There  are  several  varieties  of  the  U,  campeftris,  whic^ 
are  planted  as  ornamental  or  curious  trees.  Amongst  thot: 
deserving  of  notice  are  the  U.  c,  viminalis^  U»  c.  beiuU- 
folia,  U.  c,  parvi/olia,  and  U,  c.  chinensis. 

Ulmus  euberosa,  the  Corked-bark  Elm.  This  specif> 
which  derives  its  name  from  the  corky  nature  of  its  bari, 
is  supposed  by  Selby  arid  others  to  be  only  a  %'arietT  o: 
U,  campestrh.  It  has  pointed,  rough,  doubly  and  sharp'.^ 
serrated  leaves,  with  stalked  flowers  4-  or  5-clell ;  the  f£- 
mara  almost  orbicular,  deeply  cloven,  glabrous ;  t?k 
branches  spreading.  This  tree  has  a  hardier  const itutior 
than  the  foregoing  species,  and  consequently  is  much  mcv 
generally  distributed.  It  is  found  in  Great  Britain  whr:- 
ever  U,  campestris  grows,  and  in  many  districts  it  is  abnn- 
dant,  as  in  Scotland,  where  that  tr^t  is  very  seldom  seen 
It  is  now  becoming  quite  naturalized  in  Ireland,  and  l^ 
frequently  met  with  on  the  continent  of  Europe.  In  re- 
gard to  form,  beauty,  and  picturesque  effect,  this  tree  > 
decidedly  inferior  to  the  last,  and  its  timber  is  very  miirh 
less  valuable,  but  still  it  deserves  attention  on  account  c" 
its  hardy  constitution,  and  its  power  of  adapting  itself  t  ^ 
very  inferior  soils.  It  forms  also  a  good  stock  on  whic 
to  engraft  the  English  elm,  and  Mr.  Selby  recommends  i: 
to  be  planted  as  a  nurse  for  other  trees  in  cold  and  expo*  J 
tracts  where  the  soil  is  indifferent,  and  also  as  a  fen<« 
around  plantations  of  young  Scotch  firs.  Several  varieti'* 
of  this  tree  are  known  to  arboriculturists,  varying  in  ther 
habit,  size,  form,  and  colour  of  their  leaves,  &c. 

Ulmus  major^  the  Greater  or  Dutch  Cork-barked  Eiro. 
is  considered  a  species  by  Smith,  and  recognised  by  Lindlej 
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and  Hooker.    It  has  rouffh  ovftto-acuzninate  leaTe«,  vwy 

oblique  at  file  base,  sharpfy  and  doubly  serrated,  pubescent 

below,  'with  dense  tufta  of  white  hairs  in  the  axils ;  branches 

spreading,  bright  brown,  winged  with  corky  excrescences, 

vrhen  young  nearly  smoolh  ;  fruit  obovate,  slightly  cloven, 

naked.  This  is  a  liner  and  riiore  graceful-looking  tree  than 

the  last.     It  has  larger  leaves,  and  the  bark  is  even  more 

corky.      It  is  not  an  ttncommon  tree  in  Holland,  and  the 

elms    npcm  the  Boom-Key  of  Rotterdam  belong  to  this 

species.     It  was  brought  to  Great  Britain  by  WilHam  III., 

and  the  elms  in  the  old  part  of  Kensington  Gardens  are  of 

this  species ;  but  it  produces  timber  of  an  inferior  quality, 

and  is  now  seldom  planted. 

UlmtM  effuiOy  the  Spreading  Elm.    This  is  not  a  British 
species.     It  has  doubly-serrated  leaves,  unequal  at  the 
base  ;  pedunculated,  pendulous  flowers,  with  the  margin  of 
the  fruit  (samara)  cihated.    This  tree  is  a  native  of  Russia, 
where  it  attains  a  ^reat  size.  The  wood  is  hard  and  durable, 
and  is  used  where  it  grows  for  all  the  purposes  of  the  com- 
mon elm.    It  is  said  that  the  leaves  come  out  three  weeks 
VT  a  month  sooner  than  those  of  other  species  and  varieties. 
There  is  little  doubt  but  this  is  a  distinct  species :  the  dis- 
position of  its  branches  gives  it  a  very  distinct  character, 
even  vrhen  it  is  destitute  of  leaves,  and  its  long  peduncu- 
lated flowers  and  hairy  fruit  are  very  obvious  differences 
between  it  and  the  foregoing  species. 

Ulmus  montana^  the  Mountain,  Scotch,  or  Wych  Elm. 
It   has  obovate,  cuspidate,  doubly  and  coarsely  serrated 
leaves,  nearly  equal  at  the  base,  exceedingly  scabrous 
above  and  downy  beneath,  bark  smooth ;  fruit  scarcely 
cloven,  naked.    "Whatever  may  be  the  doubts  as  to  the  in- 
troduction of  the  U.  campestHs  into  Britain,  there  are 
none  with  regard  to  this  species,  which  is  always  allowed 
to  be  British.    It  is  more  abundant  in  the  northern  than 
the  southern  parts  of  England,  and  it  becomes  more  abun- 
dant as  it  approaches  Scotland ;  and  in  that  country  this 
tree  forms  the  most  prominent  object  in  its  picturesque 
wooded  scenery.    It  is  also  a  native  of  Ireland,  but  on  the 
Continent  it  appears  to  give  way  to  the  U,  campestris. 
This  is  a  handsomer  tree  than  the  English  elm.  Sir  Thomas 
Dick  Lauder,  in  his  edition  of  GKlpin's  *  Forest  Scenery,' 
says  of  it :  *  For  our  part  we  consider  the  Wych  or  Scottish 
Elm  as  one  of  the  most  beautiful  trees  in  our  British  Sylva. 
The  trunk  is  so  bold  and  picturesque  in  form,  covered  as  it 
frequently  is  with  huge  excrescences ;  the  limbs  and  branches 
also  are  so  free  and  graceful  in  their  growth,  and  the 
foliage  is  so  rich,  without  being  heavy  or  clumpy  as  a 
whole,  and  the  head  is  generally  so  finely  massed,  and  yet 
so  well  broken,  as  to  render  it  one  of  the  noblest  of  park 
trees ;  and  when  it  grows  wildly  amid  the  rocky  scenery  of 
its  native  Scotland,  there  is  no  tree  which  assumes  so  great 
or  so  pleasing  a  variety  of  character.' 

The  leaves  of  the  Wyeh-Elm  are  larger  than  those  of  the 
English  Elm.  It  produces  an  abundance  of  seed,  in  which 
also  it  differs  from  U,  campesiris^  but  it  does  not  throw  up 
suckers  as  that  tree  does.  The  timber  of  this  tree  is  not  con- 
sidered by  Selby  so  valuable  as  that  of  the  English  Elm,  but  it 
has  been  applied  generally  to  the  same  purposes,  and  there 
are  many  writers  who  give  it  the  preference  for  carpentry 
and  ship-work.  Selby  says  it  neither  possesses  so  much 
heart-wood,  nor  is  the  lateral  adhesion  so  great  as  that  of 
the  English  Elm.  In  some  parts  of  the  country  the  Wych- 
elm  is  called  trt/cA-elm,  and  is  supposed  to  possess  a  charm 
over  evil  spirits.  To  this  belief  may  be  referred  the  prac- 
tice of  putting  a  small  portion  of  witch-hazel  into  the 
chum,  in  order  that  the  butter  may  come  without  any  de- 
moniacal molestation.  The  wych-elm  often  attains  a  great 
size :  mention  is  made  by  Cook  of  one  whose  height  was 
120  feet,  the  diameter  of  the  trunk  17  feet,  and  when  felled 
it  was  computed  to  weigh  97  tons.  The  Tutbury  Elm  be- 
^.  longs  to  this  species,  and  is  supposed  by  Strutt  to  contain 
*  689  cubic  feet  of  timber. 

The  varieties  of  Wych-Elm  are  not  quite  so  numerous  as 
those  of  the  English  Elm.  Loudon  enumerates  ten,  and  to 
these  many  more  might  be  added.  The  Cevennes  Elm 
(U,  m.  cebenneneis),  the  black  Irish  Elm  (JJ.  m,  nigra), 
the  Weepinjj  Elm  ({U,  m.  pendula),  and  the  Exeter  Elm 
(U.m.  fasitgtata)  are  those  most  deserving  of  notice,  the 
two  last  as  ornamental  varieties. 

Ulmus  glabra,  the  Smooth-leaved  Elm,  is  sometimes 
considered  a  variety  of  the  last  species.  The  leaves  are 
ovato-lanceolate,  acuminate,  doubly  and  evenly  crenato- 
sennte,  cuneate  and  oblique  at  the  base,  quite  smooth  above, 


smooth  or  glandular  beneath,  ^h  a  few  hairs  in  the  axils ; 
branches  bright  brown,  smooth,  wiry,  weeping ;  fruit  obo- 
vate, naked,  deeply  cloven.  This  tree  is  a  native  of  Britain, 
occurring  in  the  greatest  abundance  in  the  county  of  Essex. 
It  ripens  its  seeds  as  U.  montana,  but  does  not  throw  up 
suckers  as  U.  campeHris.  Some  very  flne  varieties  of  the 
elm  have  been  raised  from  thia  species.  That  known  as 
the  Huntingdon  or  Chichester  Elm  (t/1  g,  vegeta)  is  one 
of  the  flnest.  It  is  one  of  the  most  rapid-growing  trees  of 
the  genus,  and  its  timber  is  said  to  be  excellent.  It  is  a 
more  upright  tree  than  the  U.  moniana.  The  Scampston 
Elm  is  also  another  variety,  which  is  common  in  some  parts 
of  Yorkshire  and  Nottinghamshire.  It  is  a  b*ee  of  very 
rtipid  growth,  but  the  trunk  becomes  rotten  at  the  heart 
sooner  than  most  of  the  varieties  of  elm.  The  Down- 
ton  Elm,  a  weeping  variety,  also  belongs  to  this  species. 
Loudon  enumerates  seven  other  varieties  known  in  nur- 
serieft 

Ulmus  Americana,  the  American  Elm.  The  petiole  of 
the  leaf  is  l-lj  inch  in  length,  covered  with  short  hairs ; 
the  disk  unequal  at  the  base,  four  or  five  inches  long,  ser- 
rated, and  mostly  doubly  so ;  ajtils  of  the  veins  joined  by  a 
membrane ;  the  flowers  are  seated  on  peduncles,  the  pe- 
duncles short,  glabrous ;  the  stamens  five  to  eight ;  the 
fruit  ovate,  acute,  ciliated.  Its  flowers  resemble  those  of 
U,  effuaa.  This  tree  is  found  in  North  America,  growing 
in  low  woods  from  New  England  to  the  Carolinas,  where  it 
attains  a  height  of  from  80  to  100  feet.  It  was  introduced 
into  Europe  as  early  as  1752,  but  neither  as  an  ornamental 
nor  usefrif  tree  has  it  been  found  to  be  superior  to  Uie 
European  species,  so  that  very  few  specimens  are  now  to 
be  seen  in  tnis  country.  There  are  some  small  trees  of  this 
species  in  the  London  HorticultwaJ  Society's  garden,  and 
some  very  fine  ones  in  the  garden  at  Trianon  in  France. 
The  wood  of  this  tree  is  used  for  the  same  purposes  in  the 
United  States  as  the  English  elm  in  Europe.  j 

Ulmus  fulva,  the  Slippery  Elm,  has  rough  whitish 
branches ;  ovate-oblong  acuminate  leaves,  nearly  equal  at 
the  base,  serrate  with  unequal  teeth,  very  rough  and  hairy 
on  both  surfaces ;  the  leaf-buds  tomentose,  scales  of  flower- 
buds  downy ;  fruit  not  ciliated.  This  tree  is  also  a  native 
of  North  America.  It  is  less  abundant  than  the  last  spe- 
cies, but  Michaux  states  that,  *  except  the  maritime  distncta 
of  the  Carolinas  and  Georgia,  this  species  of  Elm  is  found 
in  all  parts  of  the  United  States  and  Canada.'  The  wood 
is  of  a  darker  colour  than  the  last  species:  hence  in 
America  they  are  known  as  the  white  and  red  elm.  The 
wood  is  not  so  good  as  that  of  U.  Americana,  but  it  is  used 
for  a  variety  of  useful  purposes.  The  name  Slippery  Elm 
has  been  given  to  this  species  on  account  of  its  leaves, 
bark,  and  branches,  when  macerated  in  water,  yielding  a 
thick  and  abundant  mucilage.  It  is  often  thus  used  as  a 
demulcent  drink  in  catarrh,  and  otherwise  as  a  substitute 
for  the  marsh-mallow. 

Ulmus  alata,  the  Wahoo,  or  Cork-winged  Elm,  is  another 
American  species.  It  is  a  small  tree,  seldom  exceedins; 
thirty  ffeet  in  heijght,  and  is  characterized  by  the  bark 
dilating  on  each  sid6  of  the  branches  between  the  leaves, 
and  giving  them  a  winged  appearance.  This  plant  was 
introduced  into  this  country  in  1820,  and  is  cultivated  on 
account  of  its  singular  branches,  and  not  for  the  value  of 
its  timber,  which  is  inferior. 

Cultivation  of  the  Elm, — ^The  English  Elm  (C/l  cam- 
pestris)  does  not  perfect  its  seeds  in  this  country,  so  that 
it  cannot  be  propagated  by  seed.  In  the  South  of  England 
the  usual  way  of  propagating  the  elm  is  by  layers,  or 
suckers,  which  are  thrown  out  in  great  numoers  by  the 
superficial  roots.  Layers  are  said  to  produce  finer  trees 
than  suckers.  It  has  been  a  common  practice  to  propa- 
gate the  English  elm  by  grafting  it  upon  a  stock  of  the 
Wych-elm ;  but  Selby  condemns  the  practice,  and  thinks 
it  has  led  to  the  stunted  growth  of  the  English  elm,  as  the 
U,  montana  always  requires  a  better  soil  than  the  U 
campestris.  The  English  elm  grows  and  thrives  on  soils 
of  a  very  inferior  description,  both  of  a  light  and  heavj 
kind.  After  it  has  attained  a  considerable  size,  there  is 
no  tree  that  bears  removal  so  well  as  the  English  elm. 
When  once  planted,  it  seldom  requires  the  pruning-knife. 
although  none  will  bear  lopping  better.  This  fact  is  made 
painfully  apparent  by  the  hideous  figures  that  a  ma-, 
jority  of  the  elm -trees  around  London  are  called  upon  an- 
nually to  make,  from  the  practice  of  lopping  off  aJl  their 
side  branches.    This  practice  is  pursued  for  the  purpose  of 
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making  the  timber  straight,  but  it  cannot  be  too  generally 
known  that  it  effects  no  such  object,  materially  diminishes 
the  growth  of  the  tree,  and  disfigures  the  country  into  the 
bargain.  When  planted  in  masses,  the  young  trees  ought 
to  be  kept  wide  apart,  as  tfiey  require  both  space  and  air 
to  attain  all  the  vigour  of  which  they  are  susceptible.  In 
the  cultivation  of  the  Wych-elm  more  care  is  necessary :  if 
planted  on  an  inferior  soil,  it  will  not  flourish,  and  this  will 
account  for  the  disappointment  of  many  who  have  planted 
this  tree  on  inferior  soils.  It  grows  well  at  first,  even  on  a 
poor  soil,  but  it  will  never  attain  any  perfection  as  a 
timber-tree.  As  a  general  rule  this  tree  does  not  grow 
well  or  profitably  in  masses ;  but  by  the  banks  of  rivers, 
and  in  steep  declivities  which  cannot  otherwise  be  culti- 
vated, where  there  is  a  rich  soil,  it  may  be  advantageously 
planted.  As  an  ornamental  and  hedgerow  tree  it  may  be 
introduced  in  all  districts  with  a  ricn  soil.  The  Wych- 
elm  may  be  propagated  by  seeds.  These  ripen  about  the 
middle  of  June,  and  should  be  gathered  from  the  tree.  If 
sown  directly  they  frequently  vegetate  the  same  season,  and 
may  be  run  into  nursery-rows,  the  following  spring,  and 
may  be  again  transplanted  when  they  are  a  year  old.  The 
Wych-elm  does  not  send  up  suckers,  but  its  layers  strike 
vejy  readily,  and  it  may  be  thus  conveniently  propagated. 

Diseases  and  Insects  of  the  Elm. — The  Elms  are  ail  very 
subject  to  a  disease  called  ulceration.  It  appears  on  the 
body  of  the  tree,  at  a  height  generally  of  three  or  four  feet 
from  the  ground.  The  bark  commences  decaying,  and  the 
disease  extends  gradually  to  the  interior  of  the  tree.  The 
spot  discharges  a  great  quantity  of  sap.  The  process  which 
goes  on  appears  to  be  a  combination  of  the  elements  of 
the  wood  with  the  oxygen  of  the  atmosphere,  but  no  plan 
has  yet  been  pursued  that  will  arrest  the  process  of  decay. 
Another  disease  to  which  the  elm  is  liable  is  the  deposit 
of  cambium  between  the  wood  and  the  bark,  without  the 
formation  of  additional  tissue :  the  consequence  is,  that  the 
cambium  becomes  putrid,  and  oozes  out  of  a  cavity  in  the 
bark. 

The  insects  that  feed  and  live  upon  the  elm  are  very 
numerous,  but  none  of  its  assailants  produce  any  serious 
injury  to  its  ^wth,  with  the  exception  of  the  Scolyttu 
destructor,  a  little  beetle  belonging  to  the  family  Bostri- 
cidte  of  Leach.  It  was  at  one  time  supposed  that  wherever 
elm-trees  were  found  decayed,  with  the  larvae  and  ova  of 
the  Scaly tus  in  the  wood,  this  insect  had  produced  the 
decay ;  but  it  was  proved  by  experiment  that  the  Scolyti 
did  not  produce  tne  decay,  but  that  they  had  recourse  to 
decayed  or  diseased  trees  for  tlie  purpose  of  depositing  their 
ova.  M.  Audouin  however  states  that  the  perfect  insect  of 
the  Scolytus  feeds  upon  the  wood  of  the  elm,  and  that  it 
will  attack  young  elm-trees,  and  induce  in  them  that  state  of 
decay  which  the  female  selects  as  the  appropriate  place 
for  the  deposit  of  her  eggs.  A  knowledge  of  tliis  fact  is  of 
great  importance,  as  sometimes  thousands  of  trees  may  be 
attacked  by  these  insects,  and  instances  are  on  record  of 
whole  forests  being  thus  destroyed.  The  remedy  proposed 
by  M.  Audouin  is  the  examination  of  the  trees,  for  the 
purpose  of  ascertaining  whether  the  Scolytus  has  attacked 
them.  Where  there  are  no  holes  and  no  furrows,  such  as 
the  larvae  of  these  insects  make,  the  trees  are  secure ;  but 
where  the  presence  of  larvae  is  detected  by  the  holes  or  fur- 
rows, the  tree  must  be  cut  down,  and  entirely  destroyed  by 
fire.  Where  there  are  only  holes  made  by  the  insect  for 
the  purpose  of  eating  the  wood,  the  tree  should  be  painted 
over  with  gas-tar,  which  will  prevent  any  further  attack  of 
the  insect.  These  are  only  recent  suggestions  (1836) 
of  Mr.  Audouin,  and  there  has  not  yet  been  time  to  prove 
their  efficacy. 

For  further  information  on  the  elm,  consult  Loudon's 
Arboretum  et  Fruticetum  Britannicum;  Selby's  British 
Forest-trees;  Lindley,  Synopsis  of  the  British  Flora; 
Gilpin,  Forest  Scenery ;  The  Cyclopeedia  of  Plants. 

ULMUS  CAMPESTRIS,  Medical  Properties  of.  The 
bark  of  this  species  is  officinal :  it  should  be  collected  in 
spring  from  branches  not  too  old :  the  outer  bark  is  re- 
moved, and  the  interior,  or  liber,  retained  for  use.  When 
recent  it  is  of  awhiteish-yellow  colour,  but  when  dried  it  is 
externally  of  a  cinnamon  hue,  and  curled  up ;  the  inner 
surface  smooth ;  it  is  from  a  quarter  to  half  a  line  in  thick- 
ness, tough,  fibrous,  not  easily  powdered,  devoid  of  smell, 
with  a  mucilaginous,  bitterish,  astringent  taste. 

The  cold  watery  infusion  becomes  green  on  the  addition 
of  a  solution  of  sesquichloride  of  iron,  and  a  precipitate  is 


thrown  down  by  a  solution  of  gelatin.  Rinck*8  anal j&is 
^ives  in  the  100  parts^resin,  0*63 ;  gum  and  mucus,  20-3 ; 
impure  gallic  acid  (tanning.  6*5 ;   oxiaJate  of  lime,  6-3  (?)  ; 
chloride  of  sodium  (?),  4*6:    what  the  remaining  con- 
stituents were  is  not  stated.    Sir  H.  Davy  {Phil.  Trans.^ 
1803,  p.  233)  obtained  from  one  ounce  of  elm  bark  thirteen 
grains  of  tannin.    From  the  sap  collected  in  May,  Vau- 
quelin  .obtained  acetate  of  potash,  acetate  of  lime,  vege- 
table matter,  carbonate  of  lime,  and  talc,  carbonic  acid,  a 
trace  of  sugar,  sulphate  and  chlorate  of  potash.    It  pos- 
sesses demulcent,  tonic,  and  astringent  properties ;  and 
taken  in  full  doses  it  accelerates  the  pulse,  acting  ulti- 
mately as  a  diaphoretic  and   diuretic.    Though  known 
from  an  early  penod  as  an  astringent,  it  is  little  used  at  the 
present  day,  notwithstanding  the  testimony  of  Lettsom  and 
others  in  favour  of  its  utility  in  cutaneous  diseases  of  a  scaly 
kind.  To  do  good  it  must  be  persevered  in  for  many  months, 
and  the  greater  its  action  on  the  kidneys  the  greater  the 
probabihty  of  ultimate  benefit.    Its  agreeable  taste  recon- 
ciles many  to  the  prolonged  use  of  it,  who  would  reject 
less  pleasant  medicines.    It  is  commonly  administered  in 
the  form  of  decoction,  but  as  the  bark  contains  much 
starch,  this  is  objectionable.    An  infusion  made  with  cold 
water  is  far  preferable.    A  pint  or  more  of  this  is  to  be 
talcen  daily. 

The  Ulmus  fulva,  tawny-budded  or  slippery  elm  bark  of 
America,  is  a  very  valuable  demulcent,  tonic,  and  astrin- 
gent, and  of  great  utility  in  the  diarrhoeas  and  dysenteries 
of  the  soutiiem  parts  of  the  United  States.  It  is  there 
thought  a  good  substitute  for  sarsaparilla.  As  an  emol- 
lient this  bark  is  of  great  service  as  an  external  application 
to  wound^  bruises,  chilblains,  and  cutaneous  eruptions ; 
for  these  it  is  generally  made  into  a  poultice.  The  bark  of 
this  tree  is  probably  that  which  is  termed  cortex  unguen- 
tarius,  which  is  in  high  repute  with  the  aborigines  for  the 
cure  of  wounds.  The  slippery  elm  bark,  from  the  quantity 
of  mucilage  and  starch  it  contains,  is  very  nutritious,  aad 
can  alone  sustain  life  for  many  days.  The  large  proportion 
of  mucilage  in  other  elm-barks  causes  them  to  be  used  in 
the  West  Indies  to  clarify  sugar. 

U'l-PHILAS.     [Gothic  Language.] 

ULPIA  TRAJA'NA._JTransylvania.] 

ULPIA'NUS,  DCMI'TUIS,  a  distinguished  Roman  ju- 
rist, was  either  a  native  of  TVre  in  Pncenicia,  or  his  an- 
cestors were  of  that  place.  The  year  of  his  birth  is  not 
known.  Tyre  was  made  a  Roman  colony  by  Sentimius 
Severua^  as  appears  from  that  emperor's  medals  (Kasche, 
Lexic.  Ret  Numariee,  'Tyrus')  ;  but  if  that  was  the  first 
Roman  settiement  at  Tyre,  Ulpian  could  owe  nothing  of  his 
Roman  education  to  that  city,  even  if  it  was  his  native  place ; 
and  his  own  words  only  prove  that  he  or  his  ancestors  were 
from  that  place.  In  the  reign  of  Septimius  Severus  and 
of  his  son  Antoninus  Caracalla  (a.d.  198-211),  he  was  a 
writer  on  law,  but  more  particularly  under  the  sole  rei^ 
of  Caracalla,  as  appears  from  various  passages  in  his  wnt- 
ings  where  he  speaks  of  Severus  as  *  divus,'  a  term  which 
implies  that  Severus  was  then  dead,  and  of  Caracalla  as 
*  imperator  noster,'  or  the  reigning  prince.  Ulpian  was 
banished  by  ElajB^abalus,  but  tne  elevation  of  Alexander 
Severus  to  the  imperial  power  (a.d.  222)  opened  to  him 
the  road  to  new  honours.  He  became  scriniorum  magister 
and  prsefectus  annonaa,  and  was  a  particular  favourite  of  the 
emperor.  He  also  held  the  office  of  prsefectus  prsetorio 
under  Alexander  Severus ;  Lampridius  doubts  whether  he 
received  this  appointment  under  EJagabalus  or  Alexander 
Severus,  though  it  is  stated  that  he  certainly  held  it  under 
Alexander.  If  he  held  this  office  under  felagabalus,  we 
must  assume  that  he  was  deprived  of  it  on  his  banishment. 
Ulpian  was  a  confidential  adviser  of  Alexander,  and  exer- 
cised great  influence  over  him.  Xiphilinus,  the  epitomator 
of  Dion,  fixes  on  Ulpian  the  imputation  of  clearing  the 
way  for  his  promotion  to  the  digmty  of  praetorius  praefecto  ^ 
by  causing  the  execution  of  his  predecessors.  This  fact  is 
not  mentioned  by  any  other  antient  authority,  and  it  is  - 
inconsistent  with  the  character  which  Lampndius  gives 
Ulpian,  whom  he  calls  a  good  man.  Ulpian  was  mur- 
dered shortly  after  (a.d.  228),  in  the  night-time,  by  the 
praetorian  soldiers,  in  the  palace  of  Alexander,  and  in  the 
presence  of  the  emperor  and  the  emperor's  mother.  (Dion, 
lib.  80.) 

Ulpian  was  one  of  the  most  fertile  of  the  Roman  writei*s 
on  law.  His  chief  works,  as  they  are  known  to  us  from 
the  'Florentine  Index '  and  the  excerpts  in  the  *  Digest,* 
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are  the  following :— The  great  work  *  Ad  Edictum,'  in . 
eighty-three  bool^  at  least,  was  probably  founded  on  the 
similar  work  of  Julian,  and  itself  was  almost  the  basis  of  Jus- 
tinian's *  Digest.'  This  work,  with  the  fifty-one  *Libri  ad 
Sabinum,'  the  twenty  books  '  Ad  Leges  Juliam  et  Papiam 
Poppaeam,'  the  three  books  'De  Officio  Consulis,'  ten 
books  *De  Officio  Proconsulis,*  the  six  books  on  *Fidei 
commissa,'  two  books  of  '  Institutiones,'  and  others,  was 
written  in  the  reign  of  Caracalla.  The  work  of  which  a 
fragment  is  still  extant,  entitled  •  Domitii  Ulpiani  Frae- 
menta,'  was  written  either  in  the  reign  of  Caracalla 
('  hodie  ex  constitutione  Imperatoris  Antoriini,'  Tit. 
xvi.,  2),  or  after  Caracalla's  reign.  This,  which  is  gene- 
rally considered  to  be  a  fragment  of  his  '  Liber  Smgu- 
laris  Regularum,'  consists  of  twenty-nine  titles,  and  is  a 
valuable  source  for  our  knowledge  of  the  Roman  law. 
This  fragment,  together  with  the  *  Institutiones '  of  Graius 
[Gaius],  has  enabled  us  to  attain  to  more  correct  views  on 
the  historical  development  and  the  connection  of  the 
various  parts  of  the  Roman  law.  Though  it  had  long  been 
known  to  jurists,  it  is  only  within  the  present  centu^  that 
it  has  been  used  with  that  critical  discrimination  which 
the  study  of  Roman  jurisprudence  most  especially  requires ; 
and  for  this  we  are  mainly  indebted  to  the  labours  of 
Hugo  and  Savigny.  These  fragments  treat  chiefly  of  the 
law  relating  to  persons  and  marriage,  and  on  testaments, 
legacies,  and  fidei-commiasa.  Among  Ulpian's  other  works 
was  probably  one  *  De  Interdictis,'  in  four  books  at  least, 
and  certainly  a  work  *  De  Officio  Prsetoris  Tutelaris,'  both 
of  which  are  mentioned  in  the  '  Vaticana  FVagmenta.' 

The  style  of  Ulpian  is  clear,  but  more  diffuse  than  that 
of  his-  great  contemporary  Paulus.  He  was  a  man  of 
ability,  and  an  accomplished  jurist.  Ulpian  and  Paulus, 
with  Cervidius  Scaevola,  are  called  by  Modestinus  (Dig. 
27,  lib.  2,  s.  13),  who  was  Ulpian's  pupil,  the  chief  of  juris- 
consults (ropv^aloc  ruv  vofiiKuv) ;  and  nis  superior  merit  was 
fully  acknowledged  in  the  time  of  Justinian,  whose  great 
compilation  from  the  writings  of  the  Roman  jurists,  the 
'  Dipst,'  contains  extracts  from  twenty-three  of  Ulpian's 
works  :  the  proportion  of  the  extracts  from  Ulpian  is  about 
one-third  of  the  whole  compilation. 

A  charge  has  been  brought  both  against  Paulus  and  Ul- 

Eian  of  being  hostile  to  Christianity.  But  the  passage  in 
actantius  {Div.  Instit,,  v.  11)  which  is  cited  in  confirma- 
tion of  this  charge  may  not  apply  to  this  Ulpian ;  and  if  it 
does,  the  passage  is  not  decisiTe. 

Ulpian  the  Tyrian,  as  he  is  called  in  the  Greek  argu- 
ment prefixed  to  Athenseus,  is  one  of  the  speakers  in 
the  *  Deipnosophists,*  and  he  is  mentioned  (p.  686,  ed. 
Casaub.)  as  having  died  happily,  *  without  having  given 
any  time  or  opportunity  to  disease,'  which  seems  a  sin- 
gular way  of  referring  to  his  death,  if  the  circumstances 
were  such  as  above  stated.  But  it  is  not  certain  that  this 
Ulpian  is  the  jurist. 

(Gul.  Grotius,  Vitts  Jurisconsultorumy  and  Zimmem, 
Geschichte  dea  Rom.  PrivatrechUy  where  the  authorities 
are  referred  to ;  Lampridius,  Elagabalus  and  Alexander 
Severus  ;  Domitii  Ulpiani  Fragmenta  quibus  in  Cod.  Vat. 
inscripium  eat  Tituh  ex  Corpore  Ulpiani^  accedunt  Frag- 
menta ex  Ulpiani  Institutionibus,  ^.,  iterum  edidit, 
ed.  Bucking,  Bonn,  1836.) 

Ulpzanus  (o^Xtuivoc).  Three  persons  of  this  name  are 
mentioned  by  Suidas : 

Ulpian  of  Emesa  was  a  Sophist,  and  the  author  of  va- 
rious works,  among  which  was  an  *  Art  of  Rhetoric' 

Ulpian  of  Gaza  was  the  brother  of  Isidore  the  philo- 
sopher, and  had  a  great  reputation  for  mathematical 
ability  at  Athens,  whence  it  may  be  concluded  that  he 
taught  or  lived  there.  He  was  a  contemporary  of  Sy- 
rianus,  and  must  therefore  have  lived  in  the  fifth  century, 
•a.d.  He  died  young.  No  works  of  his  are  mentioned  by 
Suidas. 

Ulpiantjs  of  Antioch,  a  rhetorician,  the  contemporary 
of  Constantine  the  Great,  is  the  reputed  author  of  Pro- 
legomena, and  a  Conmientary  (jE^yri<ns)  on  the  Olynthiac 
and  two  of  the  Philippic  orations  of  Demosthenes.  There 
are  also  attributed  to  him  Commentaries  on  the  Orations 
of  Demosthenes,  commonly  called  *  Symbuleutici,'  and  on 
the  *  Oration  on  tlie  Crown,'  the  *  Oration  against  Leptines,' 
and  others.  These  Commentaries  are  printed  in  Dobson's 
*  Collection  of  the  Attic  Orators,'  and  in  other  editions. 
They  weje  firet  printed  by  Aldus,  folio,  Venice,  1503,  with 
the  '  Lexicon  of  Harpocration,'  entitled,  OifXriavov  pnropo^ 


\6yove.  *EKriyri<nc  dvayKatordrri  Us  ckxa  rpiic  rov  ^fjfioa^ivovc 
\6yovc- 

It  is  not  certain  that  Ulpian  of  Antioch  was  the  author 
of  the  Commentaries  on  Demosthenes.  Suidas  attributes 
to  him  various  works,  but  does  not  mention  the  Commen- 
taries. 

ULSTER,  the  northernmost  of  the  four  provinces  into 
which  Ireland  is  divided.  It  is  bounded  on  the  north  and 
west  by  the  Atlantic  Ocean,  on  the  east  by  the  Irish  Sea, 
on  the  south-east  by  the  province  of  Leinster,  and  on  the 
south-west  by  that  of  Connaught.  It  is  comprehended 
between  53°  45'  and  55°  25'  N.  lat.,  and  between  5°  25' 
and  8°  50'  W.  long. 

It  comprehends  the  following  nine  counties.  We  give 
the  area  from  the  Ordnance  Survey : — 

Area  in  Eng.  Acres, 
ftom  the  Ordnance  Survey.  ' 

Three  northern  counties,  including 
the  county  of  the  town  of  Car- 
rickfer^s : — 
Antrim  (including  Carrickfer^s)       761,882 
Londonderry  (formerly  Coleraine)      518,401 
Donegal  •         •         .         .      1,193,443 

One  central  county : — 

Tyrone  .         •         •         .         806,296 

Five  southern  counties : — 
Fermanagh  •  .  .  .  456,531 
Cavan  .....  477,360 
Monaghan  ....  319,849 
Armagh  ....  328,076 
Down 611,918 


5,473,756  acres, 
or  8553  sq.  miles. 

Ulster  is  mountainous.  Two  mountain  groups  cross  the 
province  from  east  to  west.  The  northernmost,  which 
^msses  through  the  counties  of  Antrim,  Londonderry,  and 
Donegal,  is  divided  into  three  parts  by  the  valleys  or  de- 
pressions through  which  the  Bann  and  the  Fo^rle  reach  the 
sea.  The  mountains  of  Donegal  are  the  loftiest :  several 
of  the  peaks  rise  to  the  height  of  more  than  2000  feet ;  and 
one  (Erigal)  is  2460  feet  above  the  level  of  the  sea.  The 
coast  of  Donegal  is  very  rugged,  marked  by  deep  inlets,  ais 
Lough  Swilly  and  Lough  Foyle  (between  Donegal  and  Lon- 
donderry), stupendous  cliffs,  bluff  headlands,  and  numerous 
islands.  The  southern  mountains  commence  on  the  east 
coast,  in  the  county  of  Down,  where  Slievh  Donard,  one 
of  the  Moume  Mountains,  rises  to  the  height  of  2796  feet 
above  the  level  of  the  sea.  The  other  mountains  in  the 
southern  part  of  the  province  are  lower,  and  extend 
through  the  counties  of  Monaghan,  Cavan,  and  Fermanagh. 
A  lower  and  comparatively  level  district  intervenes  between 
the  northern  and  southern  mountains,  and  occupies  a  con- 
siderable part  of  the  counties  of  Down,  Armagh,  and 
Tyrone,  extending  from  Lough  Belfast  and  Lough  Strang- 
ford  on  the  east,  to  Loug;h  Erne  and  Lough  Derg  on  the 
west.  Lough  Neagh  is  in  this  central  low  country :  it  is 
less  than  50  feet  above  the  level  of  the  sea,  and  has  low 
shores.    [Neagh,  Lough.] 

The  mountains  of  Donegal  and  Londonderry  are  chiefly 
of  mica-slate,  except  in  the  north-west  of  Donegal,  where 
they  consist  of  granite  and  quartz  rock.  The  mountains 
of  Antrim  are  of  tabular  ti-ap.  The  basaltic  rocks  known 
as  the  Giant's  Causewu]^  are  on  the  north  coast  of  Antrim. 

Tlie  Moume  Mountains  are  granitic :  the  other  southern 
mountains  consist  of  grauwacke,  grauwacke-slate,  clay- 
slate,  old  red-sandstone,  yellow  conglomerate  (the  lowest 
member  of  the  carboniferous  limestone  series),  or  millstone- 
grit. 

The  principal  rivers  flow  from  south  to  north,  rising  in 
the  southern  mountains,  crossing  the  intermediate  low 
country,  and  passing  through  openings  in  the  northern 
mountains  into  the  Atiantic.  Several  flow  in  different 
directions  into  Lough  Neagh,  of  which  the  Bann  is  the 
outiet.  Others  unite  in  the  Foyle.  The  principal  lakes 
are  Lough  Neagh,  in  the  centre  of  the  province;  and 
Loughs  Erne  (upper  and  lower),  Derg,  Macnean,  and 
Nilly,  in  the  south-west.  Belfast  Lough,  and  Loughs 
Strangford,  Lame,  Foyle,  and  Swilly,  are  land-locked  inlets 
of  the  sea. 

The  population  of  the  province  at  different  epochs  was 
as  foUowB :— ^ 
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Dale. 

How  asceTtalBcd. 

Inhabited 
Huuses. 

FamUiiw. 

Fftmilies 

chictfly 

employed  in 

Agricultarc. 

Families 

chi«fly 

empluyed  in 

ManufUetnies, 
Uaudicruft. 

Families 

not  iacludcd 

in  the 

preoeditiff 

cla«ies. 

Males- 

Females. 

Total. 

1792 
1821 
1831 

Estimated  by  Dr. 

Beaufort 
Under  Act  56  Geo. 

III.,  c.  120       . 
Under  Act  1  Wm. 

IV.,  c.  19        . 

214,800 

359,801 
402,005 

390,709 
425,314 

•  • 
268,864 

•  • 

88.431 

•  • 

68,029 

»  ♦ 

968,061 

1,113,094 

1,030,433 
1,173,528 

1,998,49^ 
2.386,622 

Ulster  was  one  of  the  five  provinces  into  which,  at  an 
early  period,  Ireland  was  divided.  In  this  province  the 
northern  Hy  Nialls,  or  O'Neills,  had  their  seat.  In  the 
Anglo-Norman  invasion,  the  earliest  attack  upon  Ulster  was 
made  (a.d.  1 177)  by  John  de  Courcy,  who  conquered  part 
or  the  whole  of  Ulidia  (now  the  county  of  Down  and  part  of 
Antrim),  and  extended  his  incursions  with  various  success 
into  cthier  parts  of  the  province.  He  assumed  or  received 
the  title  of  earl  of  Ulster ;  but  on  his  decease  his  lands  and 
title  were  transferred  to  Hugh  de  Lacy,  and  the  title  was  in- 
herited by  the  De  Burgh  and  Mortimer  family,  from  the  last 
of  whom  it  came  to  the  dukes  of  York,  and  with  them  to 
the  crown  of  England.  The  greater  part  of  the  province 
remained  however  in  the  hands  of  the  native  cnieftains 
until  a  comparatively  late  period :  the  counties  of  Down 
and  Newtown,  under  one  sheriflp,  were  formed  at  an 
unknown  period,  probably  at  the  time  of  De  Courcy's 
invasion :  they  are  recognised  as  having  existed  *  in  times 
past'  in  a  patent  roll  of  20  Edward  II.  (a.d.  1335):  a 
sheriff  of  the  counties  of  Antrim  and  Carrickfergus,  and  a 
sheriflF  of  the  county  of  Coulrath  or  Colerain,  were  ap- 
pointed A.D.  1335 ;  out  whether  for  the  firet  time  does  not 
appear.  There  were  at  the  same  time  sheriffi^  of  the 
counties  of  Ardes  and  Lecale,  which  are  now  only  baronies 
in  the  county  of  Down.  There  were  some  parts  of  Ulster 
under  the  jurisdiction  of  the  sheriff  of  the  county  of  Dublin 
about  the  close  of  the  thirteenth  century ;  and  about  a.d. 
1347  there  was  a  district  called  the  Cross  of  Ulster,  Crocea 
Ultoniae,  in  which  there  were  sheriffs  or  other  oiBcers 
distinct  from  the  sherilfe  of  the  counties.  The  other 
counties  now  existing  were  formed  by  Sir  John  Perrot, 
A.D.  1584 ;  but  in  two  of  them  (Tyrone  and  Tyr-Connell, 
or  Donegal)  no  sheriffs  were  appointed  until  a.d.  1603, 
probably  through  the  great  insurrection  of  the  natives 
under  Hugh  O'Neill,  earl  of  Tyrone.  Subsequent  in- 
surrections having  led  to  extensive  forfeitures  in  the  six 
counties  of  Donegal,  Tyrone,  Coleraine  (now  London- 
derry), Fermanagh,  Cavan,  and  Armagh  (comprehending 
the  greater  part  of  the  soil),  it  was  determined  to 
bestow  them  on  Englishmen  or  Scotchmen,  or  *  Servitors 
in  Ireland,'  or  on  natives  of  Ireland,  who  were  to  be  made 
freeholders,  all  termed  *  undertakers,*  to  whom  were  seve- 
rally assigned  lots  of  1000,  1500,  and  2000  English  acres, 
upon  different  tenures,  on  condition  that  they  should  build 
on  each  of  the  largest  (or  2000  acre)  grants  a  castle,  and  on 
each  of  the  other  grants  a  brick  or  stone  house,  each  castle 
or  house  surrounded  by  a  strong  court-yard  or  *  bawn  ;*  and 
should  settle  or  *  plant*  a  certain  number  of  tenants,  who 
were  to  be  Scotch  or  English,  except  on  the  lands  of  the 
*  Irish  servitors,*  who  mi^t  take  English  or  Irish  tenants  at 
their  choice.  Large  grants  were  assigned  to  the  corpora- 
tion and  some  of  the  tfading  companies  of  the  city  of  Lon- 
don, from  which  the  town  and  the  county  of  Deny  received 
the  distinctive  prefix  of  their  name,  London-derry.  Con- 
formity in  religion  to  the  laws  of  the  realm  was  required 
from  the  undertakers,  except  perhaps  from  the  Irish,  who 
were  to  be  admitted  as  freeholders.  There  were  to  be  '  a 
convenient  number  of  parishes  and  parish  churches  in  each 
county,  towns  were  to  be  incorporated  apd  markets  esta- 
blished, and  free-schools  to  be  instituted  for  the  education 
of  youth.  Though  the  plan  was  but  imperfectly  fulfilled, 
and  though  in  the  dreadful  insurrection  of  1641  the  settlers 
suffered  dreadfully,  yet  so  many  English  and  Scotch  settlers 
were  permanently  established  as  have  stamped  a  peculiar 
character  on  the  population  of  Ulster,  which  is  at  present 
the  great  fce&t  of  manufacture  in  Ireland,  and  the  part  in 
which  the  Protestant  religion  (Episcopal  and  Presbyterian) 
is  most  prevalent. 
(Ordnance   Survey;    Parliamentary  Pa^rs;  "^we's 


HiHory  and  Antiquities  of  Ireland^  by  HaiTis ;  and  Moort's 
and  Leland's  Histories  of  Ireland,) 

U'LTIMUS,  Pe  Montfbrt's  name  for  a  genus  of  shells, 
tjrpe  Ovulum  gibhosum.  Bulla  gibbosa^  Linn.  [Cypr-eixue, 
vol.  viii.,  p.  &8.]  The  only  reason  for  this  desig^iatiun 
that  we  can  perceive  is,  that  this  genus  is  the  last  in  tht: 
Conchylioloffte  Systimatique. 

ULTRAMARINE,  a  well-known  blue  pigment  of  ex- 
traordinary beauty  and  great  permanence.  It  was  ori^- 
nally,  and  indeed  until  within  a  few  years,  entirely  prepared 
fi-om  the  lapis  lazuli,  or  lazuhte.    (ILazulitb.] 

This  colour  is  now  prepared  in  Trance  at  a  very  mode- 
r?ite  price,  and  equal  m  beauty  to  that  obtained  from  the 
lazuhte.  M.  Gmeiin  of  Tubingen  conuders  that  sulphuret 
of  sodium  is  the  colouring-principle  both  of  the  natural 
mineral  and  the  artificial  products.  The  artificial  ultra- 
marine is  stated  to  be  prepared  by  adding  freshly  precijM- 
tated  silica  and  alumina,  mixed  with  sulphur,  to  a  solution 
of  caustic  soda,  and  the  mixture  is  to  be  evaporated  to  diy- 
ness :  the  residue  is  put  into  a  covered  crucible  and  expo(»ed 
to  a  white  heat,  by  which,  wheri  the  air  has  partial  acce» 
to  it,  a  daric  pure  blue  mass  is  obtained.  The  product  is 
then  reduced  to  impalpable  powder.  '  The  proportions  cf 
materials  to  be  used  are,  about  36  silica,  36  aJumina,  24 
soda,  and  3  sulphur. 

ULUG  BECr.  The  real  name  of  this  prince  was  Mina 
Mohammed  Targai,*  but  he  is  better  known  by  the  simame 
of  Ulug  (or  Ulugh)  Beff.  He  was  the  grandson  of  Hmur. 
being  the  son  of  Shah  Rokh,  the  son  of  Timur,  and  was 
bom  A.H.  796  (a.d.  1394).  He  governed  his  father* 
territories  as  regent,  his  capital  being  Samarcand,  from  an 
early  age  until  a.h.  851  (a.d.  1447),  when  he  succeeded  to 
the  throne  by  his  father's  death.  His  life  was  marked  bj 
the  usual  military  successes,  without  which  few  Onenta! 
princes  of  that  time  could  keep  their  thrones ;  but  as  the*e 
are  of  little  interest,  and  form  none  of  his  title  to  fame,  we 
may  omit  the  detail  of  them.  He  is  said  tp  have  had  the 
weakness  to  cast  the  horoscope  of  his  eldest  son  Abdallatiil 
ar^d,  from  some  suspicions  of  his  fidelity  derived  firom  the 
stars,  to  have  preferred  his  younger  brother.  The  con- 
sequence was  uiat  the  elder  son  revolted*  defeated  and 
took  hjs  father,  whom  he  caused  to  be  put  to  death.  Uluc 
Beg  reigned  in  his  own  name  only  two  3rearB. 

The  astronomical  labours  of  this  prince  have  handed 
down  his  name.  He  was  the  founder  of  an  observatory, 
and  th^  patron  of  some  of  the  best  astronomical  tables 
among  those  which  preceded  the  invention  of  the  tele- 
scope. It  even  appears  that  he  was  hiniself  a  dihgent 
observer,  and  in  some,  perhaps  a  great  degree,  the  author 
of  the  tables  which  bear  his  name,  According  to  D'Her- 
belot,  the  tables  were  constructed,  under  his  name  and 
authority,  first  by  his  former  instructor,  Salaheddin  Cadi- 
zadeh  af  Roumi,  and,  after  the  death  of  that  astronomer, 
by  Gaiatheddin  Mohammed  Giamschid  al  Couschgi.  But 
the  expressions  quoted  by  Hyde,  from  the  preface,  are 
di^cult  to  reconcile  with  any  supposition  except  that  of 
Ulug  Beg  being  actually  an  observer.  ^ 

The  astronomical  works  of  Ulug  Beg  were  written  m 
Arabic,  but  were  afterwards  translated  into  Persian,  from 
which  language  the  principal  of  them  were  translated  into 
Latin  by  Greaves  and  Hyde.  Greaves  published  first  the 
chronological  portion,  under  the  title  *  EpochaB  celebriores, 
Astronomicis,  Chronologicis,  Historicis,  Chataiorum,  S)tiv 
Grsecorum,  Arabum,  Persanim,  Chorasmiorum,  usitatse,  ex 
traditione  Ulug  Beig^,*  London,  1650.  He  afterwards  pub- 
lished the  geographical  part  as  an  appendix  to  his  *  Astro- 
nomica  qusedam  ex  ti*aditione  Shah  Cholgii  Pers«e  f  this 
appendix  haying  the  title  'Binee  Tabulae  Geographies, 
*  TUUf  fuxQidiiig  to  D'Heibel^,  wm  lUt  fttnUy  tf  Timu'ft  SkUmt. 
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una'*  Nessir  Eddini  PerssB,  altera  Ulug  Beigi  Tartari,' 
London,  1652.  Greaves  is  also  said,  by  Hyde,  to  have 
published  (but  where  we  do  not  know)  tne  places  of  100 
stars  from  Ulug  Beg :  and  he  had  also  prepared  for  the  press 
the  whole  table  of  tne  places  of  stars,  which  he  left  in  the 
hands  of  Archbishop  Usher.  Dr.  Thonlas  Hyde,  not  know- 
ing of  what  Greaves  had  done,  published,  in  Latin  and 
Persian,  his  *  Tabulae  Longitudinis  ac  Latitudinis  Stellanira 
Fixarum,  ex  Observatione  Ulugh  Beighi,*  Oxford,  1665, 
accompanied  by  a  valuable  series  of  notes,  particularly 
on  the  Arabic  names  of  the  stars :  the  greater  part  of  all 
this,  if  not  the  whole,  was  reprinted  by  Dr.  G.  Sharpe 
in  1767.  A  new  edition  of  Ulug  Beg^s  Catalogue,  by 
Mr.  Baily,  will  form  part  of  the  thirteenth  volume  of 
the  'Memoirs  of  the  Royal  Astronomical  Society,* 
now  (February,  1843)  nearly  ready  for  publication.  The 
epoch  of  these  tables  is  a.h.  841  (a.d.  1437),  and  the 
observations  were  made  at  Samarcand,  long.  99^  16^,  lat 
39**  37'.  Some  description  of  the  part  which  yet  remains 
to  be  pjublished  has  been  given  by  Delambre,  from  a 
manuscript  belonging  to  Lalande  (A$tronomie  du  Moyen 
AgCy  p.  208).  The  whole  enjoys  a  high  reputation  for  its 
times  and  the  existing  means  of  observing. 
U'LULA.  [Strigid^,  vol.  xxiii.,  p.  118.] 
ULULI'NiB.  [Strigu)^,  vol.  xxiii.,  p.  118.] 
ULVA'CEiE,  a  tribe  of  Cryptogamic  plants  belonging 
to  the  natural  order  of  Algae,  and  to  the  inarticulate  divi- 
sion of  that  order.  Under  the  article  Sea-weeds,  the  most 
important  tribes  of  the  division  Inarticulate  of  the  order 
AlgcB  were  described,  with  the  exception  of  Ulvaceee,  Si- 
phonecBy  and  Lemaniece.  We  shall  here  confine  ourselves 
to  these  tribes.  Nearly  all  the  forms  of  plants  belonging 
to  the  oi*der  Algae  were  in  the  time  of  Linnaeus  con- 
foMnded  under  tlie  names  of  Fucus^  Ulva,  and  Conferva, 
but  each  of  these  genera  has  undergone  extensive  sub- 
division by  late  observers,  and  the  order  Algae  now  con- 
tains nearly  200  genera  and  a  vast  number  of  species. 

The  Ulvacew  include  plftnta  which  are  ibund  in  the 
sea,  in  fresh-water,  or  on  the  damp  ground :  they  are  gene- 
rally of  an  herbaceous  green  or  fine  purple  colour,  and 
have  a  thin,  tender,  membranaceous,  reticulated  structure, 
rarely  gelatinous ;  they  are  generally  furnished  with  a 
very  minute  scutate  root,  which  is  either  expanded  or 
tubular  and  continuous ;  the  reproductive  organs  consist 
of  roundish,  mostly  quatemate  granules,  or  minute  oper- 
cular grains,  which  are  imbedded  in  the  delicate  mem- 
brane of  the  plant.  This  tribe  contains  about  ten  genera, 
of  which  the  five  following  are  British :  Porphyra,  Ulva, 
Tetraspora,  Enteromorpha,  and  Bangia. 

Porphyra  (from  ifop<pvpiog\  the  Purple  Laver,  has  a  plain 
frond,  exceedingly  thin,  and  of  a  purple  colour.  The  re- 
productive organs  are  of  two  kinds :  1,  Roundish  granules 
arranged  in  fours,  and  imbedded  in  the  whole  substance 
of  the  frond ;  2,  masses  of  smaller  ovate  granules,  which 
are  scattered  without  order,  chiefly  towards  the  margin  of 
the  frond.  Four  species  of  the  Purple  Laver  are  enume- 
rated. The  most  common  is  the  Porphyra  laciniaia, 
which  has  its  fronds  aggregated  and  deeply  cleft,  the  seg- 
ments dilated,  and  vanously  cut  and  waved.  This  plant 
is  common  in  the  sea  frAn  spring  to  autumn,  and  grows  on 
rocks  and  stones,  from  whence  it  is  often  torn  by  the 
violence  of  the  waves,  and  thrown  on  the  shore.  The 
frond  of  this  plant  abounds  in  a  viscid  gelatinous  matter, 
which  is  veiy  nutritious.  On  this  account  this  plant,  under 
the  name  of  Laver,  is  much  eaten  in  many  places,  espe- 
cially the  south  of  England.  When  collected,  it  is  kept  in 
jars  with  salt,  and  when  brought  to  the  table  is  served  up 
with  lemon-juice.  Dr.  Ligbtfoot  states  that  in  the  West- 
ern Isles  it  is  gathered  in  the  month  of  March,  and  that 
when  pounded  and  macerated  with  a  little  water,  the  in- 
"  habitants  eat  it  with  pepper,  vinegar,  and  butter.  It  is 
sometimes  stewed  with  leeks  and  onions.  But  although 
this  plant  is  abundant  enough,  it  is  only  very  partially  used 
as  an  article  of  diet. 

Ulva  (Green  Laver)  has  a  membranaceous  frond  of  a 
green  colour,  with  its  reproductive  granules  arranged  in 
fours.  There  are  seven  British  species  of  Ulva:  three 
growing  in  the  sea,  one  in  fresh-water,  and  three  in  damp 
places  on  the  land. 

U.  latissima,  the  Broad  Green  Laver,  has  a  plain  widely 

oblong  or  roundish  frond,  waved,  and  of  a  green  colour 

and  tender  substance.     It  is  an  abundant  plant  on  the 

rocks  and  stones  of  the  sea  in  summer  and  autumn.    In 

P.  C,  No.  1614. 


common  with  V.  lactuca,  the  Lettuce  Green  Laver,  it  is 
pithered  and  eaten  in  the  same  way  as  the  purple  laver.  It 
IS  also  known  under  the  name  of  Oyster  Green,  This  plant 
is  popularly  supposed  to  be  good  for  scrofulous  habits*  It 
is  sometimes  applied  to  the  foreheaa  to  relieve  headache 
in  fevers,  and  also  to  procure  sleep.  U,  bullosa,  the  Blis- 
tered Green  Laver,  is  the  fresh-water  species.  It  has  an 
obovate,  saccate  frond,  which  is  gelatinous,  and  at  length 
becomes  irregularly  expanded,  waved,  and  bull  ate.  It  is 
a  very  frequent  plant  in  stagnant  i)0ol8  and  ditches  of  fresh- 
water, often  covering  the  whole  surface  of  the  water,  and 
giving  it  the  appearance  of  being  in  a  state  of  fermenta- 
tion. The  terrestrial  species  of  Ulva  are  found  growing  on 
walls,  rocks,  the  roofs  of  thatched  houses,  and  especially 
in  places  exposed  to  much  moisture.  U,  tkermalts  grows 
in  hot-springs  at  a  temperature  of  117*  Fahrenheit. 

The  genus  Tetraspofxi^  named  from  the  quaternary  ar- 
rangement of  its  granules,  inhabits  fresh  water,  and  in- 
cludes two  British  species.  The  fronds  are  tubuJar  or 
inflated,  and  gelatinous. 

Enteromorpha,  the  Water-Gut,  has  a  tubular,  hollow, 
membranaceous  frond,  of  a  green  colour  and  reticulafed 
structure ;  the  reproductive  granules  are  arranged  in  threes 
or  fours  in  the  reticulations.  Seven  or  eight  species  of 
this  ^enus  have  been  described  as  British.  They  are  all 
inhabitants  of  the  sea,  or  of  pools  and  ditches  of  salt-water, 
with  the  exception  of  E,  intestinalis,  which  is  also  found 
in  fresh-water  pools.  All  the  species  are  long,  varying 
from  two  or  three  inches  to  three  feet  in  length,  and  when 
floating  in  the  water  very  much  resemble  the  intestines 
of  an  animal— hence  their  name. 

Bangia  was  named  after  Hoffman  Bang,  a  Danish 
naturalist,  who  wrote  a  work  on  the  Confervae.  It  has  a 
flat,  capillary,  membranaceous  frond,  of  a  green,  reddish,  or 
purple  colour.  The  situation  of  this  genus  is  doubtful. 
Greville  refers  it  to  Ulvaceae,  but  most  botanists  place  it 
in  or  near  Confervoideae. 

The  tribe  Siphonetc  consists  of  plants  which  are  found 
in  the  sea,  in  fresh-water,  or  on  damp  ground,  of  an  her- 
baceous green  colour;  the  frond  is  either  composed  of 
membranaceous,  filiform,  continuous,  simple,  or  branched 
tubes,  or  formed  of  a  combination  of  similar  tubes,  forming 
a  spongy  or  cnistaceous,  globular,  cylindrical,  or  flat  body ; 
the  reproductive  organs  are  vesicles  produced  on  the  outer 
surface  of  the  tubes,  filled  with  a  dark  green  granular 
mass.  This  tribe  contains  four  genera :  Codium,  Bryopsis, 
Vaucheria,  and  Botrydium.  The  most  interesting  genus 
is  Vaucheria,  on  account  of  the  remarkable  observations 
that  have  been  made  upon  its  reproductive  granules  by 
Unjeer  and  other  botanists.     [Vaucheria.] 

Codium^  the  Sea^Purse,  is  a  hollow,  subglobose,  dark 
green  plant,  composed  of  an  interwoven  mass  of  tubular 
continuous  filaments,  the  reproductive  vesicles  being 
attached  to  the  filaments  near  the  surface  of  the  frond. 
There  are  two  British  species  found  on  submarine  rocks. 
Bryopsis  has  two  British  species,  which  are  also  marine 
plants.  The  frond  is  membranaceous,  filiform,  tubular, 
cylindricfJ,  glistening,  branched ;  the  branches  are  imbri- 
cated, or  distichous  and  pinnated,  and  filled  with  a  fluid 
containing  minute  granules.  Their  numerous  branches 
give  them  the  appearance  of  feathered  mosses — hence 
their  name.  Botrydium  (from  Borpuc),  the  Grapelet,  is 
nothing  more  than  a  spherical  vesicular  receptacle,  filled 
with  a  watery  fluid  :  it  opens  at  the  apex,  and  has,  descend- 
ing from  the  lower  part,  a  bunch  of  radical  fibres.  In 
structure  this  plant  resembles  Codium,  but  it  is  much 
smaller,  the  receptacle  not  being  bigger  than  a  grain  of 
mustard,  and  it  grows  upon  the  ground  in  moist  shady 
situations.  Granules  are  contained  in  the  watery  fluid 
within  the  plant,  and,  when  the  weather  is  dry,  the  upper 
part  of  the  receptacle  collapses,  giving  the  plant  a  cup- 
shape. 

THie  tribe  LemaniecB  contains  but  one  ^enus,  Lemania. 
The  species,  of  which  there  are  two  British,  are  aquatic 
plants,  existing  in  fresh  and  always  rapidly  running 
waters.  The  fronds  are  slender,  tuberose,  formed  of  a 
touffh  cellular  membrane,  which  is  composed  of  regular 
cells,  and  interspersed  with  ducts ;  whorled  with  papillae 
or  moniliform.  The  surface  of  the  frond,  external  and 
internal,  is  covered  with  minute  simple  or  dichotomous, 
moniliform,  articulated  threads,  which  separate  by  age, 
and  arc  the  sporidia  of  the  plant.  The  genus  Lemania 
was  named  after  a  French  botanist,  M.  Leman^ 
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(Smith's  English  Flora,  vol.  v. ;  Burnett's  Outlines  of 
Botany;  Vaucher,  Histoire  des  Conferees;  Lindley, 
Natural  System.) 

ULVERSTONE.     [Lancashire.] 

ULYSSES,  ULYXES,  or  ULIXES,  is  the  name  under 
"which  the  Greek  hero  Qldysseus  {^O^vatnvo)  was  popularly 
known  among  the  Romans.  Ulysses,  who  is  the  hero  of 
Homer's  *  Odyssey,'  was  a  son  of  Laertes  and  Anticleia, 
kinij:  of  Ithaca,  husband  of  Penelope,  and  father  of  Tele- 
maeliua.  The  story  about  Ulysses,  as  related  by  Homer,  has 
been  much  extenoed  and  modified  by  later  poets  and  my- 
thographers.  In  Homer  he  is  represented  as  the  model  of 
a  prudent  warrior,  as  a  man  of  great  experience  and  cun- 
ning, always  ready  to  devise  means  of  avoiding  or  escaping 
from  difficulties,  as  superior  to  all  men  in  eloquence  ana 
intelligence,  in  wisdom  equal  to  the  gods  tnemselves, 
and  in  adversity  courageous  and  undaunted.  Later  poets, 
on  the  other  hsuid,  describe  him  as  a  cowardly,  false,  and 
intriguing  person.  When  the  Greek  chiefs  nad  resolved 
upon  their  expedition  against  Troy,  Agamemnon  went  to 
Itnaca  to  invite  Ulysses  to  join  them,  but  it  was  not  with- 
out difficulty  that  he  was  induced  to  assist  in  the  enterprise. 
He  ioined  the  other  Greek  chiefs  in  the  port  of  Aulis,  with 
twelve  ships.  During  the  war  against  Troy  he  acted  a 
very  prominent  part,  sometimes  as  a  gallant  wanior,  and 
sometimes  as  a  bold  and  cunning  spy  or  emissary.  At  the 
taking  of  Troy  he  was  one  of  the  heroes  concealed  in  the 
wooden  horse.  After  the  destruction  of  the  city  his  suffer- 
ings began.  He  and  his  companions  wandered  about  for 
ten  years  in  the  Mediterranean,  endeavouring  in  vain  to 
reach  his  native  island,  while  his  faithful  wife  Penelope 
was  beset  by  numerous  suitors,  who  consumed  his  property. 
The  various  calamities  he  had  to  encounter  before  he 
returned  to  Ithaca  are  immortalized  in  the  *  Odyssey.' 
During  the  twenty  years  which  he  was  absent  from  his 
home,  he  always  enjoyed  the  especial  protection  of  the 
goddess  Athena  (Minerva),  and  it  was  she  who  at  last 
enabled  him  to  reach  Ithaca.  His  father  Laertes  was  living 
in  solitary  retirement,  and  Ulysses,  without  being  known, 
was  hospitably  received  by  Eumaeus,  the  swineherd.  Tele- 
machus,  the  son  of  Ulysses,  who  had  in  the  meantime 
grown  up  to  manhood,  was  absent :  he  had  gone  to  Pylos 
and  Sparta  to  obtain  information  concerning  his  father, 
but  he  returned  while  Ulysses  was  staying  with  Eumaeus. 
His  father  made  himself  known  to  him,  and  a  plan  was 
formed  to  get  rid  of  the  insolent  suitors.  Ulysses  in  the 
disguise  of  a  beggar  followed  his  son  to  the  town,  where  he 
was  insulted  by  the  suitors  and  some  of  his  own  servants, 
but  was  welcomed  by  Penelope  and  recognised  by  his  aged 
nurse  Eurycleia.  With  the  assistance  of  Athena,  Ulysses, 
his  son,  and  some  of  his  faithful  servants  began  a  contest 
with  the  suitors,  all  of  whom  lost  their  lives.  Hereupon 
Ulysses  made  himself  known  to  Penelope,  and  went  to  his 
aged  father  Laertes.  The  news  of  the  fall  of  the  suitors 
excited  their  friends  and  relatives  to  take  up  arms  against 
Ulysses,  but  Athena  in  the  disguise  of  Mentor  reconciled 
the  people  to  their  lawful  king.  Respecting  his  death  the 
'Odyssey'  (xi.  119,  &c.)  only  contains  a  mysterious  pro- 
phecy of  Tiresias,  according  to  which  he  was  to  die  a 
gentle  death  in  his  old  age.  According  to  later  traditions 
Ulysses  was  killed  by  l^legonus,  his  own  son  by  Circe, 
who  had  been  sent  out  by  his  mother  in  search  of  his  father, 
and  was  thrown  by  a  storm  on  the  coast  of  Ithaca,  where 
he  was  attacked,  while  plundering  the  country,  by  Ulysses 
and  Telemachus. 

(Hyginus,  Fab,,  127 ;  Horat.,  Carm,,  iii.  29,  8 ;  Dictys 
Cretensis,  vi.  15.) 

UMBEL,  in  Botany,  a  form  of  inflorescence  in  which 
there  are  several  flower-stalks  all  radiating  from  a  common 
point,  and  having  an  equal  length,  mien  only  a  single 
flower  is  seated  on  each  pedicel,  the  umbel  is  said  to  oe 
simple,  as  in  Eryngium,  Butomus  umbellatus,  &c.  If  the 
primary  pedicels  have  other  smaller  pedicels,  which  form 
of  themselves  a  smaller  umbel,  which  frequently  happens, 
as  in  Heracleum,  Foeniculum,  Daucus,  &c.,  the  umbel  is 
said  to  be  compound,  and  the  smaller  umbels  are  called 
umbellules.  The  whole  assemblage  of  the  umbels  is  called 
the  universal  umbel ;  and  the  secondary  umbels,  or  umbel- 
lules, are  called  partial  umbels.  The  peduncles,  which 
fcrm  the  partial  umbel,  are  called  radii.  The  base  of  the 
pedicels  of  the  simple  umbel  is  often  surrounded  by  bracts, 
which  are  then  called  an  involucre.  When  they  are 
present  at  the  base  of  the  primary  pedicels  of  a  compound 


umbel,  they  are  called  a  universal  involucre.  The  pe- 
duncles of  the  umbellules  are  also  often  surrounded  ty 
bracts,  which  are  Called  ^i,  partial  involucre,  or  an  involu- 
cellum.  The  possession  of  this  form  of  inflorescence  i* 
the  character  of  the  large  natural  order  Umbellifcrsp  t.. 
which  there  are  no  exceptions.  The  characters  whitn 
were  afforded  by  the  possession  of  the  forms  of  the  ximbe.. 
with  the  absence  or  presence  of  the  involucra  and  invo'u- 
cella,  formed  at  one  time  the  principal  means  of  sul- 
dividing  that  order.  But  at  the  present  day  the  chaxartei^ 
of  the  fruit  and  seed  have  quite  superseded  other  mode*  ci 
distinction.    [Umbellifeils.] 

UMBELLITEILE,  a  natural  order  of  plants.  This  i> 
one  of  the  best  marked  families  of  plants,  so  much  so,  that 
Jussieu  says  the  whole  order  may  be  looked  upon  as  a 
genus,  and  the  various  subdivisions  and  genera  as  arransrt- 
ments  of  the  species.  All  the  species  are  well  marked, 
and  have  good  distinguishing  characters,  and  their  inflo- 
rescence is  always  that  of  uie  umbel.  [Umbkl.}  The 
possession  of  an  umbel  was  early  made  the  combinini; 
chai-acter  of  these  plants  by  systematic  botanists,  and 
they  were  called  Umbellatae  on  this  account.  In  addition 
to  this  distinguishing  character,  they  have  also  others,  as. 
the  possession  of  five  stamens  and  two  stigmas,  by  which 
they  were  all  brought  under  the  class  Pentandria  and 
order  Digynia  of  Linnaeus. 

Most  of  the  species  are  herbs,  seldom  shrubs,  with 
fistular,  furrowed  stems.  The  leaves  are,  in  most  cases, 
divided;  sometimes  they  are  simple;  they  are  alternate, 
and  all  of  them  embrace  or  clasp  the  stem  by  a  sheathinsr 
petiole.  The  flowers  are  white,  pink,  yellow,  or  blue,  and 
are  seated  on  umbels,  which  are  either  simple  or  com- 
pound, and  these  are  with  or  without  bracts  at  their  base, 
which  are  called  involucre  or  involucellum,  as  they  sur- 
round the  umbels  or  umbellules.  The  calyx  is  superior, 
either  entire  or  5-toothed.  The  petals  are  flve,  and  are 
inserted  on  the  outside  of  a  fleshy  disk,  which  is  placed  on 
the  top  or  the  ovarium :  they  are  usually  inflexed  at  the 
point,  and  have  an  imbricate,  rarely  valvate  aestivation. 
The  stamens  are  5,  and  are  seated  alternately  with  the 
petals,  and  are  incurved  during  aestivation.  The  ovary  i> 
mferior,  2-celled,  having  solitary  pendulous  ovules,  and  is 
crowned  by  the  disk,  on  which  the  petals  are  seated; 
the  styles  are  2,  distinct,  with  simple  stigmas.  The 
fruit,  which  is  ordinarily  called  the  seed,  consists  of  2 
carpels,  which  ai-e  united  by  a  common  axis,  the  part  by 
which  they  unite  being  called  the  commissure ;  the  external 
part  of  each  carpel  is  traversed  by  elevated  ridges,  which 
are  divided  into  primary  and  secondary :  there  are  five  of 
the  latter,  and  four,  between  them,  of  the  former ;    the 


1    5        4 

[Hydrocotyle  Spananthe.] 
1,  cutting  showing  umbels  Trith  flowers  and  fhiH :  2,  floww  eolarsed ;  3, 
IVuit;  4,  transverse  section  of  fruit;  &,6eeU  rcmoTed  from  pericarp,  t^iua snail 
embryo  and  large  albumen. 
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ridges  are  separated  by  channels,  below  which  ftre  often 
placed,  in  the  covering  of  the  fruit,  little  receptacles  of 
coloured  oily  matter,  which  are  called  vittae.  The  seed, 
which  is  pendulous,  usually  adheres  to  the  sides  of  the 
cell  of  the  fhiit,  and  this  has  led  to  the  confounding  the 
seed  and  fhiit  together.  The  embryo  is  minute,  and  is 
seated  in  the  midst  of  a  homy  albumen,  with  the  radicle 
pointing  to  the  hilum. 

Lindley  places  this  order  in  his  albuminous  group  of 
orders,  on  account  of  the  large  quantity  of  albumen  in 
proportion  to  the  size  of  the  embryo  contained  in  the  seed. 
In  this  manner  it  is  brought  into  close  connexion  with 
Hanunculacese  and  other  orders,  from  which  it  is  mostly 
seoarate  in  other  systems.  The  order  agrees  with  Ranun- 
cuiaceae  in  its  sheathing  leaves,  as  well  as  its  large  albu- 
men and  its  acrid  properties.  Other  relations  have  been 
pointed  out,  as  with  Saxifragacese,  Creraniaceae,  also  with 
Araliaceae,  from  which  it  differs  little,  except  in  the  number 
of  the  parts  of  the  flower. 

The  arrangement  of  this  order  has  always  been  a  matter 
of  difficulty,  arising  from  the  circumstance  of  the  whole 
family  being  connected  together  by  so  many  peculiar 
characters.  The  same  difficulty  arises  in  the  subdivision 
of  other  orders,  in  which  the  primary  characters  are  well 
marked,  as  Compositse  ana  Graminese*  Many  early 
attempts  were  made  to  constitute  the  genera  of  this  order 
from  tne  general  characters  of  the  plant,  and  it  is  not  tUl 
lately  that  the  fruit  had  been  studied  with  sufficient 
attention  to  afford  much  assistance.  Morison,  Toume- 
furt,  linnseus,  and  Adanson  founded  the  genera  upon 
various  distinctions  of  structure  in  the  entire  plant. 
Cusson  first  pointed  out  the  value  of  the  structure  of  the 
fmit  in  the  making  the  genera,  and  his  suggestions  were 
adopted  by  Jussieu,  in  his  '  Genera  Plantarum.'  Sprengel 
and  Hoffman  have  given  arrangements  of  this  order;  tne 
former  founded  his  eenera  entirely  on  the  fruit,  whilst  the 
latter  employed  both  the  fruit  and  petals.  Of  the  genera 
thus  formed,  Sprengel  describes  63 ;  Don,  in  '  Miller's  Dic- 
tionary,' gives  171 ;  and  Lindley,  in  his  *  Natural  System,' 
189.  The  following  conspectus  will  show  the  suborders 
and  tribes  into  which  these  genera  have  been  distributed 
by  De  Candolle : 
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SVBOKOXB  I^— Obthospxbuejs.    Albumen  of  leed 
,    flat  on  inner  rarface,  neither  involute  nor  oonvo- 
lute. 


SvBonDSft  II.— CAtrpTLOfpntiizJS. 
inwards  at  the  edges. 


{Einoselinea. 
Caucalines. 
a 
Smyn 


SaBOBDXB  III.— CffLOKPntMKjB.    Albomen  cntTed  Ir-z^j.-j,... 
Inwards  ttombueio  apex.  i  Coriandrea. 

Tausch  has  more  recently  proposed  another  arrange- 
ment, and  objected  to  the  albumen  being  made  the  basis 
of  the  primary  divisions  of  the  order. 

The  genera  include  above  1000  species.  These  are 
principally  inhabitants  of  the  northern  temperate  zone, 
and  the  greater  number  of  them  are  found  in  the  old 
world.  Tne  proportion  of  species  in  the  southern  half  of 
the  world,  compared  with  the  northern,  is  as  1  to  4 ;  that 
of  the  new  to  the  old  world,  as  1  to  3.  Very  few  of  the 
species  are  found  in  the  tropics,  and  about  50  are  enume- 
rated as  inhabitants  of  Australia. 

The  properties  of  this  order  are  variable,  and  veiy  im- 
portant One-of  the  distinpiishing  characters  of  the  order 
IS  the  possession  of  an  acrid  principle  which  finds  its  frill 
development  in  such  plants  as  the  Hemlock  (^Conium), 
the  Cow-bane  {Cicuta\  (Enanthe,  Helosciadium,  iEthusa, 
&c.  This  renders  the  whole  order  suspicious,  more 
especially  the  vegetation,  in  which  the  poisonous  prin- 
ciple is  most  developed.  The  acrid  properties  of  uiese 
plants  seem  to  depend  upon  the  poasession  of  a  peculiar 
principle,  which  in  as  far  as  it  has  oeen  examined  m  some 
of  the  species  possesses  alkaline  properties.  This  is  the 
case  with  Conia,  a  principle  obtained  from  the  Hemlock 
[Coniuh],  which  has  been  examined  with  the  most 
care,  although  other  plants  of  the  order  have  been  found 
to  yield  nmikr  prindides,  but  not  possessing  so  much 


activify.  Conia  is  remarkable  amongst  the  vegetable 
alkaloids,  for  being  fiuid,  volatile,  and  easily  decomposed ; 
and  it  is  probable  that  most  plants  whose  poisonous  pro- 
perties are  dissipated  by  heat  possess  a  principle  of  a 
similar  nature.  In  this  respect  there  is  also  another  ana- 
log between  the  UmbellifersB  and  Ranunculaceae,  the 
poisonous  qualities  of  the  species  of  the  last  order  being 
in  a  great  measure  annihilated  by  heat.  It  is  not  impro- 
bable that  all  the  Umbelliferse  may  possess  a  principle 
similar  in  nature,  though  not  in  intensity,  to  the  Conia,  and 
that  it  may  contribute  in  some  measure  to  render  such 
plants  as  the  parsley,  samphire,  and  celeiy  desirable  as 
articles  of  diet. 

Another  important  secretion  of  the  Umbellifer»  is  a 
volatile  oil.  This  secretion  is  found  in  all  the  species, 
with  the  exception  of  Conium,  deposited  in  the  canals  of 
the  pericarp,  which  are  called  vittae.  In  some  of  the 
species  it  is  more  abundant  than  in  others ;  and  on  this 
account  the  fruit,  which  is  commonly  called  the  seeds, 
is  used  frequently  in  diet  as  a  condiment,  and  in  me- 
dicine as  an  aromatic  and  carminative.  Of  these  the 
carraway,  the  anise,  the  dill,  the  cumin,  and  coriander 
are  best  known.  The  secretion  of  oil  however  does  not 
appear  to  be  confined  to  the  vittsB  of  the  fruit,  as  many  of 
the  species  have  an  aromatic  odour,  which  is  exhaled 
from  their  leaves  and  stems.  It  has  been  asserted  by 
Lindley,  Don,  and  other  writers  on  UmbelliferaB,  that  the 
fridt  *  IS  in  no  case  dangerous ;'  but  this  is  an  error,  as  the 
fruit  of  the  Hemlock  contains  more  of  the  active  poison- 
ous principle  than  any  other  part  of  the  plant,  and  has 
on  this  account  been  introduced  as  a  distinct  article  ojf 
Materia  Medica  in  the  New  London  Pharmacopoeia,  and 
a  case  of  poisoning  recently  occurred  in  France,  from  the 
fruit  of  hemlock  bein^  served  by  mistake  in  a  druggist's 
shop  for  the  anise,  which  it  closely  resembles.  An  account 
of  this  case,  with  the  mode  of  distinguishing  between  the 
fruit  of  the  hemlock  and  other  Umbelliferae,  by  Dr.  Pereira, 
is  given  in  the '  Pharmaceutical  Journal'  for  1842. 

A  third  secretion  of  these  plants  is  a  gum-resin.  This  pro- 
bably, hke  the  two  last  secretions,  is  common  to  the  whole 
order,  but  is  fully  developed  in  only  a  few  species.  The 
^m-resins  produced  by  tnis  order  liave  had  a  great  reputa- 
tion in  medicine,  and  many  of  them  are  still  looked  on  as 
valuable  remedies.  The  Laser,  or  Silphion  of  the  antients, 
is  secreted  by  plants  belonging  to  this  order,  and  assafoe- 
tida,  galbanum,  gum-ammoniacum,  opoponax,  and  saga- 

Senum  are  much  used  as  stimulant  medicines  in  nervous 
iseases  at  the  present  day.  Many  of  the  species  when 
wounded  exude  m  small  quantities  a  gum-resinous  matter. 

A  fourth  secretion,  which  also  on  account  of  its  occasional 
excess  renders  this  order  important  to  man,  is  starch.  This 
secretion,  which  forms  so  large  a  portion  of  the  food  of 
animals,  is  deposited  in  largest  quanties  in  the  roots  of  the 
carrot,  the  parsnep,  the  skirret,  and  the  aracacha  of  the 
South  Americans,  and  on  this  account  these  plants  are 
extensively  cultivated.  Most  of  the  roots  however  con- 
tain this  principle,  and  might  be  used  as  articles  of  diet, 
but  that  tiiey  also  contain  the  poisonous  principle  of  which 
we  have  before  spoken.  Heat  will  dissipate  this,  and 
some  of  the  roots  which  are  deadly  poisonous  when  raw,  it 
IS  said  may  be  eaten  with  impunity  when  cooked.  The 
roots  of  some  of  these  plants  resemble  that  of  the  horse- 
radish, and  in  winter,  wnen  the  leaves  are  gone,  may  be 
dug  up  in  gardens  in  mistake  for  it.  Fatal  consequences 
have  in  some  cases,  ensued  from  such  a  mistake.  Many 
of  the  UmbelliferaB  are  much  affected  in  their  secretions 
by  climate  and  cultivation..  Thus  the  deadly  hemlock 
in  Russia  is  an  inert  and  eatable  plant,  whilst  the  celery 
of  our  gardens,  if  cast  on  the  roadside,  becomes  an  active 
poison.  The  properties  of  all  plants  are  more  or  less 
affected  by  climate  and  cultivation,  but  it  is  much  more 
obvious  where  poisonous  secretions  are  increased  or  di- 
minished, as  in  tne  hemlock,  or  changed,  as  in  the  case  of 
the  celery. 

Jussieu,  Diet,  des  Sciences  Naturellee;  Lindley,  Na- 
tural System;  Don,  Miller's  Dictionary;  Burnett's  Om/- 
Unes ;  Christisoh's  Dispensatory ;  Bischoff,  Lehrbuch 
der  Botanik,) 

UMBER  (Ornithology),  a  name  of  the  Scopus  urn- 
brettay  Ombrette  of  the  French. 

The  genus  Scopus^  Brisson  {Cepphus  of  Wagler)  is  gene- 
rally placed  among  the  Herons  [Vol.  xii.,  pp.  165,  166]. 

The  Ardeina  (Herons)  of  Mr.  &.  R,  Gray  fonn  the  third 
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subfamily  of  his  Ardeteka,  and  are  arranged  by  him  be- 
tween the  GruincB  (Cmne*)  and  the  Ciconinc^  (Storks). 

The  Ardeirue  comprise  the  genera  Eurypyga,  Ardea, 

Herodias,  Ardeola,  BotaUruSy ?  (Ardeola,  JBriss. ? 

mtnuta),  Tigrisoma,  Nycticorax,  Scopus,  Cancromay  and 
Platcdea, 

Scopus  is  distinguished  firom  the  Storks  by  its  compressed 
bill,  whose  trenchant  culmen  is  expanded  towards  the 
base  :   the  nostrils  are  prolonged  into  a  furrow  which  runs 

Earallel    to  the   culmen  to  the  end,  which  is  slightly 
ooked. 


Bill  of  Scopu«. 

Oensrio  CAaraciw.— Bill  straight,  broad,  much  com- 
pressed :  the  tip  of  the  upper  mandible  abmptly  hooked, 
and  of  the  lower  truncated.  Culmen  and  gonys  carinated. 
Nostrils  linear,  closed,  wings  long.  Tail  short.  Legs  mo- 
derate. AH  the  toes  united  by  a  membrane.  The  inner 
shortest.     (Sw.) 

Example,  Scopus  umbretta. 

Descrtption,^^ze  that  of  a  crow,  colour  that  of  umber : 
the  male  with  an  occipital  crest. 

Locality, — AfHca,  generally. 


UMBER,  an  ore  of  iron  and  manganese,  employed  as  a 
brown  pigment.  Occurs  massive,  amorphous.  Structure 
earthy.  Fi'acture  conchoidal.  Soft.  Opaque.  Dull. 
Meagre  to  the  touch ;  adheres  strongl}^  to  the  tongue,  and 
falls  to  pieces  in  water.  Colour  blackish,  reddish,  or  yel- 
lowish brown.  Specific  gravity  2-206. 
It  occurs  in  beds  with  brown  jasper  in  the  lale  of 
'  yrus. 
It  is  stated  to  consist  of— 

Oxide  of  iron  .         •         .         .        48 

Oxide  of  manganese        •         •        •        20 

Silica 13 

Alumina 5 

Water  •        .        .        .  14 


Cy^r 


100 
UMBILI'CUS  (Conchology).    When  the  inner  sides  of 
the  whorls  or  volutions  of  a  spiral  shell  do  not  touch  each 
other,  so  that  its  axis  is  hollow,  that  hollow  is  termed  the 
umbilicus.   JTTrochid^;  Turbinid«.] 

UMBILT'CUS.  This  word  has  sometimes  been  applied 
to  the  focus  of  an  ellipse ;  but,  in  modern  works,  it  stands 
for  a  point  of  a  surface  through  which  all  its  lines  of 


curvature  pass.    At  such  a  point  the  two  principal  curvia- 
tures  are  equal.    {Differential  Calculus,  L,  U.  A.,  p.  440.) 

UMBO  (Conchology).  The  name  for  that  point  in  a  con- 
chifer  or  bivalve  shell  which  constitutes  the  nucleus  or 
apex  of  each  valve,  and  which  is  generally  situated  above 
the  hinge,  and  always  near  it.  [Conchifera,  vol.  vii., 
p.  433.]  From  this  nucleus  or  umbo  the  longitudinal  rays 
of  the  shell  diverge,  and  the  lines  of  growth,  commencing 
immediately  around  the  nucleus  or  umbo,  increase  in  gra- 
dually enlarging  concentric  layers  to  the  outer  margin  of 
the  valve.  In  the  freshwater  bivalves  the  umbones  are 
generally  eroded,    [Naiades.] 

UMBkA.  The  Latin  word  nas  been  used  to  signify  the 
shadow  of  the  earth  or  moon  in  an  eclipse:  tne  word 
penumbra  is  still  retained  [Eclipse]  to  signify  that  portion 
of  the  heavens  which  is  partially  shaded. 

UMBRELLA  (Italian,  Ombrella,  Ombrello),  from  the 
Latin  Umbra  (Italian,  Ombra ;  French,  Ombre),  a  shade, 
a  portable  dome-like  canopy,  carried  over  the  head  as  a 
shelter  from  the  rays  of  the  sun,  or  from  rain  and  snow. 
Although  the  name  is  applicable  in  either  case,  and  per- 
haps most  strictly  in  the  former,  the  term  umbrella  is 
usually  applied  in  this  country  only  to  such  as  are  used  as 
a  protection  against  rain,  while  the  name  parasol  (Italian 
parasole,  from  parare,  to  pany  or  ward  off,  and  sole,  the 
sun)  is  given  to  the  light  kind  of  umbrella  carried  by 
ladies  as  a  defence  from  the  heat  of  the  sun.  The  French 
have  a  better  distinction  between  the  two  kinds  of  um- 
brella ;  using  the  name  parasol  for  those  used  to  ward  ofi 
the*  rays  of  the  sun,  and  parapluie  (ft-om  pluie,  rain)  for 
those  used  as  a  defence  against  inclement  weather.  Um- 
brellas were  introduced  into  Europe,  in  comnaratively  re- 
cent  times,  from  the  East,  where  they  have  oeen  used  for 
shelter  against  the  sun  from  time  immemorial.  They  are 
alluded  to  in  the  plays  of  Ben  Jonson,  and  of  Beaumont  and 
Fletcher ;  and  in  Grays  ♦  Trivia '  is  the  following  notice  o£ 
their  adaptation  to  English  use  : — 

*ljei  Paxaian.  ^Amn  the  umbrella'a  ribs  display 
To  guard  their  l>e»utiM  Irom  the  sunny  ray. 
Or  sveatinx  Blaves  suppoxt  tlie  shady  load 
When  Eiisteru  monnrcns  show  their  state  abroad. 
Britain  in  winter  only  Icnows  its  uid 
To  guard  from  chilly  showers  the  walking  maid.' 

While,  as  implied  by  the  above  lines,  umbrellas  were 
pretty  well  known  in  London  more  than  a  century  since, 
they  did  not  come  into  general  use  for  many  years  later. 
Jonas  Hanwav  is  said  to  have  been  one  of  the  first  men 
who  commonly  used  ait  umbrella  in  England.  At  first 
they  were  kept  in  the  halls  of  genteel  houses,  for  holding 
over  persons  as  they  stepped  to  their  carriages ;  and  even 
long  after  they  began  to  be  used  by  pedestrians,  they 
were  considered  signs  of  effeminacy  if  carried  by  males. 
Increased  attention  to  comfort,  and  the  reduced  i)rice  of 
umbrellas,  owing  to  competition  and  improvement  in  their 
manufacture,  have  now  rendered  them  almost  9A  essential 
as  articles  of  dress,  even  to  the  humblest  classes. 

The  construction  of  common  umbrellas,  and  the  con- 
trivances by  which  they  are  made  to  expand  or  collapse 
at  pleasure,  are  too  familiarly  known  to  need  description ; 
and  it  is  unnecessary  to  do  more  tiian  mention  some  of  the 
ingenious  improvements  which  have  been  devised,  of 
which  sevei^  are  described  in  Hebert's  '  Engineer's  and 
Mechanic's  Encyclopeedia,'  vol.  ii.,  pp.  829-831.  In  um- 
brellas of  the  ordinary  construction  the  ends  of  the  ribs 
are  connected  with  the  fixed  ring  upon  the  end  of  the 
stick,  and  the  ends  of  the  metallic  rods  called  stretchers 
are  attached  to  the  sliding-tube,  by  rings  of  wire ;  so  that 
the  axes  upon  which  they  turn  when  the  umbreUa  is 
opened  and  closed  form  arcs  of  a  circle,  instead  of  straight 
lines,  by  which  excessive  friction  and  destructive  wear 
are  ocoaaioned.  The  outer  ends  of  the  stretchers,  also, 
are  connected  with  the  ribs  by  means  of  axes  or  pins 
passed  through  the  latter,  by  which  they  are  so  weakened 
that  they  frequently  break.  These  defects  are  remedied 
in  the  improved  umbrellas  above  referred  to,  by  the  adop- 
tion of  ingenious  though  simple  joints.  Another  joint  for 
connecting  the  stretchers  witn  the  ribs,  allowing  the  frame- 
work to  collapse  into  less  space  than  usual,  and  preventing 
the  fretting  or  wear  of  tlie  cover  at  the  ends  of  the  stretch- 
ers, is  described  in  the  *  Transactions '  of  the  Society  of 
Arts,  vol.  xxxviii.,  pp.  72,  73.  Very  light  and  compact 
umbrellas  are  made  with  ribs  of  steel  instead  of  whalebone 
or  cane,  which  latter  ma;terial,  stained  to  resemble  whale- 
bone, is  used  in  tho0e  of  the  ccwamoner  sort ;  asd  some  of 
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the  beet  umbrellas  and  parasols  are  made  with  hollow  or 
tubular  metallic  sticks,  which  combine  lightness  with 
streng:th. 

UMBRELLA.    [Sbmiphyludians,  vol.  xxi.,  p.  217.1 

UMBRI,  OMBRI,  or  O'MBRICI,  are  mentioned  by  Dio- 
nvsius,  Pliny,  Florus,  and  other  historians,  as  one  of  the 
oldest  people  of  Italy.  They  appear  to  have  been  living, 
at  a  very  remote  penod,  near  the  Sabini,  in  the  hi|^hlands 
of  the  central  Apennines,  whence  they  descended  into  the 
valleys  of  the  Tiber  and  the  Nar,  where  they  built  the 
towns  of  Ameria,  Tutere  or  Tuder,  Ikuviu  or  Iguvium, 
Mevania,  Nuceria,  Ncquinum,  and  others.  The  Umbri 
spread  also  beyond  the  Apennines,  towards  the  coast  of 
the  Adriatic.  Sarsina,  on  the  river  Sapis,  and  Sentinum, 
were  towns  of  the  Umbri,  north  of  the  Apennines.  The 
Umbri  came  into  collision  with  the  Etruscans,  who  de- 
feated them,  and  took  many  towns  from  them.  (Pliny, 
iii.  19.)  The  epoch  of  this  event  is  not  authenticated, 
but  it  must  have  occurred  previous  to  the  fall  of  the  kingly 
government  at  Rome,  at  which  i>eriod  the  power  of  uie 
Etruscans  was  at  its  greatest  height,  and  their  territory 
extended  from  sea  to  sea,  including  part  of  the  country  of 
the  Umbri.  The  Umbri,  like  the  other  antient  nations  of 
Italy,  formed  a  number  of  distinct  communities  or  tribes, 
of  which  Pliny  fidves  a  long  enumeration  in  the  passage 
above  quoted.  Some  of  these  became  incorporated  with 
the  Etruscans,  whilst  others,  particularly  those  who  lived 
between  the  Tiber  and  the  Nar,  retained  a  separate  exist- 
ence, and  the  name  of  Umbri.  When  the  decisive  struggle 
between  the  Etruscans  and  the  Romans  took  place,  about 
308  H.C.,  we  find  that  the  Camertes  Umbri,  a  tribe  on  the 
borders  of  Etruria,  offered  to  assist  the  Romans  in  their 
attack  upon  tlieir  Etruscan  neighbours.  (livy,  ix.  36.) 
It  is  worthy  of  remark  that  the  emissary  sent  by  the 
Romans,  and  who  was  acquainted  with  the  Etruscan 
language,  was  enabled  thereby  to  converse  with  the 
Camertes  Umbri,  and  enter  into  negotiations  with  them. 
That  the  lansruage  and  customs  of  the  Umbri  refl«mbled 
those  of  the  Etruscans  is  presumed  also  from  the  bronze 
tablets,  called  the  Eugubian  tables,  which  are  partly 
written  in  the  Etruscan  and  partly  in  the  Latin  characters, 
and  which,  according  to  Lanzi,  relate  to  the  religious  rites 
of  the  Umbri,  in  which  the  '  Tarsinate  Turscum,niin  Etrus- 
can tribe,  is  mentioned  as  having  participated.  (Micali, 
Storia  degli  Antichi  Popoli  Italian^  vol.  i.,  ch.  5.)  The 
charflfe  of  sensuality  brought  against  the  Etruscans  has 
also  oeen  applied  to  the  Umbri :  *  Aut  porcus  Umber,  aut 
obesus  Etruscus '  (Catullus,  40,  21). 

After  the  defeat  of  the  Etruscans,  the  Umbri  made,  too 
late,  an  effort  to  check  the  advance  of  the  conquering 
Romans.  The  consul  Decius,  who  had  advanced  into 
Etruria,  retraced  his  steps  to  oppose  the  new  enemy,  and  the 
other  consul,  Fabius,  who  was  fighting  against  the  Sam- 
nites,  was  ordered  by  the  senate  to  maron  round  against 
the  Umbri,  who  had  assembled  at  Mevania.  This  joint 
movement  damped  the  spirits  of  the  Umbri,  wid  their  army 
dispersed  to  their  several  strongholds.  Only  one  tribe, 
called  Materina,  kept  the  field,  and  attacked  the  camp  of 
Fabius,  but  was  defeated,  b.o.  307.  In  a  short  time  most 
of  the  communities  of  Umbria  submitted  to  Rome  without 
much  resistance.  Sarsina,  however,  was  one  of  the  la«t  to 
submit. 

Umbria,  under  the  Roman  republic,  was  one  of  the 
divisions  of  Italy  proper,  extending  ii'om  Ocriculum  on 
the  south  to  Ariminum  andPisaurum  on  the  Adriatic  coast. 
On  the  east  the  river  iSsis  separated  Umbria  from  the 
Picenum,  and  the  Nar  from  the  Sabinum.  On  the  south, 
Umbria  bordered  upon  Latium,  and  on  the  west  upon 
Etruria.  The  Rubicon  formed  its  boundary  towards  Cisal- 
pine Graul. 

After  the  fall  of  the  Western  empire,  the  name  of  Umbria 
was  restricted  to  the  country  between  the  Tiber,  the  Nar, 
and  the  Apennines,  and  constituted  the  best  ];MJrt  of  the 
duchy  of  Spoleto.  Since  the  annexation  of  that  duchy  to 
the  Papal  state,  the  name  has  continued  to  be  applied 
commonly  to  the  same  region,  which  now  forms  the 
administrative  province  of  Spoleto  proper,  as  distinct  from 
Rieti,  which  is  considered  as  part  of  the  Sabinum.  [Spo- 
leto B  Rieti  ;  Dblsoazions  oi.j 

U'MBRIA.    [Umbri.  J 
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UMERAPOORA.    [Amarapuiu,  i.,  413.] 

UMPIRE,  AWARD.  The  word  umpire  is  sometimes 
used  to  denote  the  person  who  in  the  first  instance  decides 
a  controversy ;  but  in  its  legal  sense  it  means  a  person 
named  in  the  Submission,  or  under  its  authority,  by  the 
arbitrators  [Arbitration]  to  decide  the  matters  referred, 
which  the  arbitrators  either  cannot  or  will  not  decide. 

The  rules  which  govern  an  arbitrator  regulate  the  con- 
duct of  the  umpire  also.  Two  questions  however  often 
arise  out  of  his  proceedings.  The  act  3  &  4  Will.  IV., 
c.  42,  J  39,  whicn  ^ves  leave  to  a  judge  of  the  comt 
named  in  the  submission  to  enlarge  the  time  for  making 
the  award,  has  practically  disposed  of  one  of  these  ques- 
tions, viz.  whether,  the  time  for  making  an  award  being 
limited  bv  the  submission,  an  umpire  could,  to  the  exclu- 
sion of  the  arbitrators,  make  his  award  before  the  time 
had  expired  within  which  these,  although  they  had  ex- 
pressed their  intention  not  to  proceed  in  the  reference, 
were  nevertheless  competent  to  make  their  award.  The 
second  question,  and  one  of  far  greater  practical  import- 
ance, is,  whether  an  umpire  may  take  up  the  evidence 
where  it  has  been  left  by  the  arbitratoi's,  or  must  hear  the 
whole  matter  anew.  The  rule  may  be  thus  stated :  If 
arbitrators  agree  upon  certain  matters  referred  to  them, 
but  are  unable  to  agree  u]pon  others,  the  umpire  may 
adopt  and  incorporate  in  his  umpirage  the  forkner,  and 
may  himself  decide  upon  the  latter.  Again ;  If  arbitrators 
are  unable  to  decide  upon  matters  concerning  which  they 
have  heard  the  evidence,  they  may  report  that  evidence  to 
the  umpire,  and  his  award  thereon  will  be  good,  provided 
that  before  it  was  delivered  neither  party  required  of  him 
to  hear  the  evidence  a&esh. 

In  former  days  courts  of  law  interpreted  awards  most 
strictly,  setting  them  aside  if  they  were  deficient  in  any 
of  the  conditions  essential  to  their  validity.  Of  late  years 
however  it  has  b«ca  the  policy  of  the  superior  courts  to 
support  awwdi  to  the  utmost.  Thus,  although  a  certain 
stamp  (I/.  15«.)  is  required  on  an  award,  yet  the  absence 
of  it  may  be  amended  by  the  payment  of  the  penalty.  So, 
a^in,  an  award  ought  not  to  direct  things  to  be  done 
which  are  impossible,  or  illegal,  or  affecting  persons  who 
are  not  parties  to  the  submission,  or  thin^  not  submitted 
for  the  aecision  of  the  arbitrators ;  yet  if  these  faults  in 
the  award  are  not  essential  to  the  maintenance  of  the 
whole,  if  (in  other  words)  the  performance  of  the  legiti- 
mate part  of  the  award  does  not  depend  upon  compliance 
with  tnat  which  is  beyond  the  jurisdiction  of  the  arbitra- 
tors, the  court  will  maintain  the  award  so  far  as  it  is  good, 
rejecting  only  the  remainder. 

The  main  quality  required  in  an  award  is,  that  it  shall 
finally  dispose  of  the  matters  referred.  For  this  purpose  it 
must  be  certain :  for  instance,  it  must  not  order  that  the  one 
party  shall  pay  to  the  other  such  a  sum  as  certain  goods 
are  worth ;  or  that  he  shall  deliver  up  to  the  other  '  seve- 
ral books  *  without  naming  them  or  otherwise  specifying 
them :  but  it  may  be  in  the  alternative,  as  that  A  shall 
vacate  a  house  on  a  certain  day,  or  pay  100/.  The  award 
must  dispose  of  all  the  matters  referred.  It  must  not 
leave  anything  to  be  done  in  these  matters  by  a  party 
foreign  to  the  submission,  unless  for  some  merely  ministe 
rial  purpose  :  thus  an  award  would  be  bad  which  gave  to 
A  the  moiety  of  a  certain  field  in  issue,  and  in  the  possession 
of  B  (these  being  the  Utigants),  provided  that  C  found  A's 
title  to  the  moiety  to  be  good :  but  tlie  award  would  stand 
if  it  gave  the  moiety  to  be  measured  by  C.  An  award 
must  not  reserve  power  to  the  arbitrators :  for  instance, 
that  if  A  shall  not  pay  a  sum  on  a  future  day,  then  that  the 
parties  shall  come  before  the  arbitrators  for  their  further 
award.  For  the  mode  of  enforcing  an  award,  see  Arbi- 
tration, vol.  ii.,  p.  252.    (Kyd,  On  Awards,) 

UNAU.  The  intimate  connection  of  the  Sloths  with 
the  Megatherioids,  admitted  by  some  zoologists,  but 
strongly  denied  by  others,  is  in  our  opinion  set  at  rest  by 
Professor  Owen's  *  Description  of  the  Skeleton  of  an  extinct 
Gigantic  Sloth,  Mylodon  robustus,  Owen,  with  Observa- 
tions on  the  Osteology,  Natural  Affinities,  and  probable 
Habits  of  the  Megatherioid  Quadrupeds  in  general,'  pub- 
lished by  direotion  of  the  council  of  the  Royal  College  of 
Surgeons  in  London,*  and  forming  the  second  of  a  series 
which  we  hope  to  see  from  the  same  quarter. 

Our  limits  will  not  permit  us  to  follow  the  Professor 
through  the  mwutOi  necessary,  and  satisfactory  detail  of 
t#p,  JohB.ViaVPWrt. 
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the  comparative  anatomy  of  this  dgantic  extinct  South 
American  ammal,which  has  been  followed  out  with  patient 
eare  by  him  till  the  remains  form  a  complete  skeleton,  one  of 
the  principal  ornaments  of  the  noble  museum  in  which  it 
is  preserved,  a  monument  of  the  liberalit)r  of  the  council  of 
the  College,  and  of  the  talent  of  the  distinguished  physio- 
logist, who  built  it  up  bone  by  bone,  described  it,  and 
directed  tiie  admirable  lithograpnic  plates  which  illustrate 
the  description. 

In  the  article  Megatheriida  will  be  found  all  that  was 
known  of  the  genus  Mylodon  when  that  article  was 
written;  in  Professor  Owen's  book,  just  published,' and 
above  alluded  to,  the  history  of  all  the  known  Megathe- 
rioids  is  completed.  And  although  we  cannot,  for  the 
reason  above  assigned,  follow  the  Professor  step  by  step 
in  his  investigation,  we  shall  endeavour  to  lay  before  our 
readers  the  substance  of  his  physiological  and  zoological 
summaries,  and  attempt  to  give  them  some  idea  of  his  well- 
digested  '  Conspectus  in  an  English  dress.  With  regard 
to  the  Summaries,  we  regret  that  our  limits  compel  us  to 
abridge  that  which  is  already  so  closely  condensed  by  the 
author. 

Physiological  Summary. 

Professor  Owen,  after  stating  that  it  has  been  his 
aim,  in  the  work  above  referred  to,  to  place  the  new  facts 
yielded  by  the  study  of  the  skeleton  of  the  Mylodon  in  a 
clear  and  intelligible  Ught,  and  in  their  true  relations  to 
those  before  acquired  from  the  osteology  of  existing  and 
extinct  Edentate  animals,  proceeds  to  deduce  the  conse- 
quences which  flow  from  them. 

The  Sloths  are  characterised  by  a  dentition  still  more 
peculiar  and  extreme  in  its  modification  than  that  of  the 
Kuminants,  and  this  character  appears  in  the  form,  num- 
ber, general  composition,  intimate  structure,  and  mode  of 
growth  of  their  teeth,  which  are  especially  adapted  for 
acting  on  buds  and  leaves.  The  dental  characters  of  the 
Sloths  co-exist  in  the  extinct  Megatherioids  with  ihft 
bradypodal  modifications  of  the  jaws  and  cheek-bones,  im- 
plying the  same  development  and  disposition  of  the  mas- 
ticatory muscles. 

The  extinct  Large  Phyllophagans  have  peculiar  modiiica- 
tious  of  structure  to  enable  them  to  obtain  leaves.  Thus 
the  whole  frame,  and  particularly  the  long  neck  of  the 
Giraffe,  enable  it  to  browse  on  branches  far  beyond  the 
reach  of  its  congeners  the  Deer^  and  its  muscular  extensile 
lips,  and  long,  flexible,  prehensile  tongue,  admirably  co- 
operate with  the  skeleton  in  the  act  of  acquiring  its  leafy 
provender. 

The  strongly-contrasted  short  thick  neck  of  the  Ele- 
phant, with  its  massive  proportions,  is  aided  by  the  won- 
derful prehensile  proboscis;  and  the  animal,  so  differently 
organized,  is  thus  enabled  to  obtain  a  similar  food. 

The  skeletons  of  the  Megatherium  and  Mylodon  also 
manifest  remarkable  ^eculianties,  and  the  signification  of 
these  is  first  inquired  into. 

In  the  Megatherioids,  quadrupeds  of  approximate  bulk  to 
the  Elephant  and  Giraffe,  but  neither  normally  proboscidian 
nor  of  towering  height,  a  modification  of  bodily  frame  was 
required  which  might  endow  them  with  ability  to  browse 
on  leaves  or  twigs.  Their  nearest  living  congeners,  the 
light  and  diminutive  sloths,  climb  for  their  sustenance. 
Prehensile  as  well  as  locomotive  powers  were  gained  by 
the  modifications  of  the  osseous  frame-work  of  the  Mylodon^ 
as  is  most  strikingly  manifested  in  the  claviculate  and  un- 
guiculate  fore-limbs  with  their  freely  rotatory  fore-arm, 
the  slightly  inverted  hind-foot,  and  the  great  and  curved 
claws.  A  comparison  of  the  fore-limbs  of  Mylodon  with 
those  of  other  beasts  proves  that  this  Megatherioid  had  its 
anterior  extremities  formed  not  exclusively  for  grubbing 
up  or  digging  away  soil,  nor  for  climbing,  nor  for  seizing, 
but  for  culthese  actions.  This  their  true  use  is  to  be  made 
out  by  the  rest  of  the  skeleton.  But  before  we  refer  to 
that,  it  is  necessary  to  consider  the  construction  of  one  of 
the  principal  instruments,  the  fore-foot.  •  In  the  habitual 
burrowers,  whose  feet  are  best  organized  for  displacing  the 
dense  earth,  as  the  Mole,  the  Mole-rat,  the  Condylure,  and 
Echidna,  the  claws  are  long  and  broad,  of  nearly  equal 
size  on  each  digit,  and  can  be  extended  in  the  same  plane 
as  the  hand,  which  is  of  considerable  breadth.  In  those 
Armadillos  which  are  most  remarkable  for  their  rapid  per- 
foration of  the  soil,  as  the  Dasypi  gigas  and  uni-cincttts, 
the  three  outer  claws,  which  are  principally  developed  for 
that  office,  are  scarcely  less  remarkable  for  their  great 


breadth  than  for  their  length,  but  they  are  of  unequal 
size.  The  breadth  of  the  long  fossorial  claws  of  the  Oryc- 
terope  also  surpasses  their  depth.  In  the  Sloths,  on  the 
contrary,  the  depth  or  vertical  diameter  of  the  claws,  which 
are  unusually  long,  much  exceeds  their  transveise  diameter 
or  breadth ;  they  are  also  more  curved  than  in  the  bur- 
rowers,  and  are  much  restricted  in  their  movements,  espe- 
cially in  that  of  extension.  TTie  fore-foot  of  the  Sloths  is 
likewise  long  and  narrow,  and  only  three  fingers  in  one 
species  and  only  two  in  another  species  are  furnished  with 
claws,  which  are  nearly  of  equal  length.  The  climbing 
Ani-eKter  (^Myrmecophaga  didactyla\  which  destroys  the 
tree-termite,  has  its  two  toes  shaped  nearly  as  in  the  Sloths. 
The  Great  Ant-eater,  which  breaches  the  strong  fortresses 
of  the  terrestrial  termites,  has  its  lon^  fore-claws  of  nearly 
equal  breadth  and  depth,  and  the  chief  power  of  the  fos- 
sorial extremity  is  concentrated  on  one  digit,  which  is 
much  superior  in  size  to  tiie  rest.  In  the  work  to  which 
this  modified  digging  instrument  is  put,  the  soil  has  not  to 
be  displaced  in  great  quantities,  as  in  the  excavation  of  a 
hiding-place  or  burrow,  but  it  needs  only  to  be  partially 
disturbed  in  order  that  something  which  is  Mdden  may  be 
exposed. 

*  The  Megatherioid  quadrupeds  are  not  characterized  by 
the  true  fossorial  hand,  in  which  all  the  five  digits  are  pro- 
vided with  sub-equal,  long,  and  broad  claws ;  out  at  most 
only  two  or  three  of  the  digits  were  provided  with  claws. 
The  depth  of  these  claws  exceeded  then*  breadth  in  the 
Megatherium,  especially  in  the  longest  and  largest  claw  : 
the  more  curved  and  more  compressed  claws  of  the  Mega- 
lonyx  Jeffersoni  very  nearly  resembled  those  of  the  Sloth. 
In  the  Mylodon,  the  claws,  though  equally  remarkable  for 
their  length,  and  nearly  as  much  curved  as  in  the  Mega- 
lonyx,  were  neither  depressed  as  in  the  burrowers,  nor 
compressed  as  in  the  climbers,  but  had  their  vertical  and 
transverse  dimensions  equal.  A  portion  of  the  hand,  in- 
cluding the  two  outer  digits,  was  modified  after  the  ungu- 
late type  for  the  exclusive  office  of  supporting  the  body  in 
ordinary  terrestrial  progression. 

*  In  the  investigation  of  the  nature  of  the  collateral  uses 
of  the  anterior  extremity  of  the  Mejjatherioids,  to  which 
uses  all  that  is  superadded  to  the  ordinary  structure  of  an 
ungulate  limb  relates,  we  must  consider  these  superaddi- 
tions  independently,  or  exclusively  of  the  parts  which  were 
merely  concerned  in  progressive  motion.  The  unguiculate 
portion  of  the  fore-foot,  thus  viewed  apart  from  tlie  ungu- 
late portion,  agrees  with  the  scansorial  t}rpe,  being  Ions: 
and  narrow,  witn  lon^  and  curved  claws,  which  appear  to 
have  been  habitually  m  a  state  of  flexion,  and  could  hardly 
be  extended  in  the  same  plane  as  the  hand.  These  cha- 
racters, though  not  manifested  in  so  extreme  a  degree  as 
in  the  Sloths,  evidently  indicate  a  fore-foot  better  fitted  for 
grasping  than  for  digging.  Such  a  foot  is  not  however  an 
instrument  unfitted  for  cleaving  or  displacing  the  earth ; 
but  rather,  in  so  far  as  it  differs  from  tnat  of  the  Sloths, 
and  is  less  fitted  for  climbing,  it  gains  in  fossorial  power. 
It  may  be  justly  inferred  from  the  diminished  curvature 
and  length,  from  the  increased  strength,  and  from  the  in- 
equality of  the  claws,  especially  from  the  disproportionate 
size  of  that  of  the  middle  finder,  that  the  hand  of  the  My- 
lodon was  occasionally  applied  by  the  short  and  strong 
fore-limb  in  the  act  of  digging ;  but  its  close  analogy  with 
that  of  the  ^Ant-eaters  teaches  that  the  fossorial  actions 
were  limited  to  the  removal  of  the  surface-soil  in  order  to 
expose  something  there  concealed,  and  not  for  the  purpose 
of  burrowine.  Such  an  instrument  would  be  equally 
effective  in  the  disturbance  of  roots  or  ants ;  it  is  however 
better  adapted  for  grasping  than  for  delving.  But  to  what- 
ever task  the  unguiculate  part  of  the  hand  of  the  Mylodon 
might  have  been  applied,  the  bones  of  the  wrist,  of  the 
fore-arm,  of  the  arm  and  of  the  shoulder,  alike  attest  the 
prodigious  force  which  would  be  brought  to  bear  upon' its 
execution.  The  general  organization  of  the  anterior  ex- 
tremity of  the  Mylodon  appears  to  be  incompatible  with 
the  idea  of  its  having  been  a  strictly  scansorial  or  burrow- 
in?  animal,  and  at  the  same  time  both  teeth  and  jaws  de- 
ddedly  negative  the  supposition  that  it  was  an  eater  of 
ants :  for  the  two  extremes  in  the  length  of  the  jaws  are 
presented  by  the  phyllophagous  and  myrmecophagousi 
species  of  the  Edentate  order ;  and  the  anomalous  brevity 
of  the  face,  which  characterises  the  leaf-eating  Sloths,  is 
repeated  even  to  exaggeration  in  the  Mylodon.' 

Having  thus  received  the  answens  so  to  speak,  given  by 
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the  osteological  characters  of  the  fore-limb,  we  must  pro- 
ceed to  interrogate  the  rest  of  these  gig^antic  remains,  and 
refer  to  the  organization  of  the  hind-Umbs  to  ascertain 
whether  they  will  afford  any  further  light  as  to  the  func- 
tions of  the  fore-feet  and  the  general  habits  of  the 
Mylodon. 

When,  after  a  review  of  the  pelvis  and  hind-limbs  in  ex- 
isting scansorial,  fossorial,  or  semi-fossorial  quadrupeds, 
the  same  parts  of  the  skeleton  of  the  Mylodon  or  Mega- 
therium are  contemplated,  the  sudden  and  extraordinary 
increase  of  size  and  the  massive  proportions  at  once  arrest 
and  astonish  the  beholder,  and  imply  powers  and  actions 
peculiar  to  the  gigantic  animals  when  living.  We  find  in 
the  enormous  pelvis  indications  of  unwonted  muscular 
powere  applied  to  the  fore-limbs,  and  of  the  pelvis  itself 
having  been  acted  upon  by  forces  as  great  from  the  hind- 
legs  and  tail.  *The  enormous  pelvis  of  Mylodon^'  says 
Professor  Owen,  *  proclaims  itself  the  centre  whence  mus- 
cular masses  of  unwonted  force  diverged  to  act  upon  the 
trurik,  the  tail,  and  the  hind-legs.*  Those  muscles  origi- 
nating from  the  sacrum  and  the  broad  and  extended  up 
of  the  ilium,  as  the  sacro-lumbahs,  the  longissimus  and 
latissimus  dorsi,  &c.,  and  which  pass  forwards  to  extend 
the  trunk  and  retract  the  anterior  limbs,  have  left  the  most 
marked  evidence  of  their  size  and  energy  of  action  in  the 
long  and  strong  spinal  crest  of  the  sacrum  and  in  the 
broad,  rugged,  and  anteriorly  produced  margin  of  the 
ilium.  The  fore-limbs  being  well  adapted  for  gi-asping  the 
trunk  or  larger  branches  of  a  tree,  the  forces  concentrated 
upon  them  from  the  broad  posterior  basis  of  the  body  are 
manifestly  adequate,  and  are  precisely  such  as  might  be 
expected  to  have  cooperated  m  the  act  of  uprooting  the 
tree  or  of  wrenching  off  the  branch  so  seized.  But  in  order 
that  the  pelvis  should  possess  stability  and  resistance  equi- 
valent to  the  due  effect  of  the  forces  acting  from  it  and  so 
applied,  it  was  necessary  that  it  should  be  bound  down  as 
it  were,  and  supported  by  members  of  corresponding 
strength. 

*  Accordingly,  we  find  a  thigh-bone,  which,  though  sur- 
passing the  humerus  in  length,  is  yet  not  less  than  half 
a«  broad  as  it  is  lon^,  and  provided  with  trochanters  and 
ridges,  the  fit  attachments  of  the  tendinous  insertions  of 
muscular  masses  which  expanded  upon  the  back-part  and 
on  the  fore-part  of  the  broad  and  capacious  pelvis,  and 
have  there  left,  in  strong  and  numerous  inter-fascicular 
bony  crests,  unequivocal  evidence  of  the  power  by  which 
they  resisted  the  efforts  of  the  antagonizing  muscles  at- 
tached to  the  trunk  and  fore-limbs  to  draw  forwards  the 
pelvis  and  hind-legs.  The  preponderating  weight  of  both 
these  parts,  and  the  extraordinary  power  of  the  muscles 
connecting  them  together,  are  quite  inexplicable  on  the 
scansorial  hypothesis  of  theMegatherioid  animals;  since, 
if  they  attained  their  food  by  climbing,  the  fore-legs  would 
be  the  fixed  point  when  the  muscles  attaching  these  to  the 
pelvis  were  called  into  action,  and  the  hind-extremities, 
needing  only  the  requisite  prehensile  power,  ought  to  have 
had  their  bulk  reduced  as  fkr  as  was  consistent  with  such 
power,  in  order  to  facilitate  their  being  drawn  upwards 
towards  the  fore-legs. 

*A  palaeontologist,  who  has  earned  a  just  celebrity  by 
his  successful  exertions  in  the  discovery  of  the  fossil  Mam- 
iQalia  of  Brazil,  has  pushed  the  hypothesis  of  the  climbing 
habits  of  the  Megatherioids  so  far  as  to  hazard  the  conjec- 
ture that  the  Megalonyx,  and  in  all  probability  the  Megar 
therium,  were  fUraished  with  a  prehensile  tail.  Those  ar- 
boreal quadrupeds,  however,  which  have  the  advantage  of 
this  fifth  hand,  as  it  may  be  termed,  such  as  the  prehensile 
Porcupine,  the  didactyle  Ant-eater,  and  the  Spider-Mon- 
keys, have  a  light  body,  a  small  pelvis,  and  slender  hind 
extremities ;  and  the  colossal  proportions  of  these  parts  in 
the  Megatherioids  would  be  still  more  enigmatical  than  they- 
appear  when  applied  to  the  ordinary  scansorial  hypothesis, 
if  the  tail  had  really  been  so  important  an  instrument  in 
the  climbing  actions  as  Dr.  Lund  conjectures.  But  it 
would  seem  from  this  able  naturalist's  allusion  to  the  claws 
of  \i\%  Megalonyx  Cuvieri,  viz.  "that  they  are  not  com- 
pressed, as  in  the  Sloth,"  such  compressed  claws  being,  in 

*  Tlie  maaclesof  the  Megatherioid  animals,  besides  their  mass  mnd  the  mo- 
chauical  advanti^^  afforded  by  the  ^peculiar  deTelo^iment  of  their  bony  at- 
tacUmeuts,  were  mo«t  probably  characterlxed  by  the  great  energy  of  their 
vital  contractility ;  since  this  (|uality  of  the  muscles  of  the  Sloth  is  so  striking 
»s  to  have  forced  itself  upon  the  notice  o<  the  Marquis  de  Montmirail,  who,  in 
describing  the  habits  of  a  living  Unau  in  his  menagerie,  says,  •  L«  force  de  ses 
muscles  est  incroyable,'— BuffoD,  Hist,  Xfatmrelle,  4to,  t.  xiii.  p.  48. 


fact,  one  of  the  distinctive  characters  of  Cuvier's  genus 
MegaUmvXy  that  the  extinct  Megatherioid  which  Dr. 
Lund  had  in  view  was  a  species  of  Soelidotherium  or  My- 
lodon.  Now  we  know  that  the  Mylodon  had  a  strong  and 
powerful  tail,  but  too  short  for  prehensile  purposes,  its  pro- 
portions being  exactly  such  as  to  enable  it  to  complete, 
with  the  two  hind-legs,  a  tripod  strong  enough  to  afford 
a  firm  fouUdation  for  the  massive  pelvis  and  adequate  re- 
sistance to  the  forces  acting  upon  and  from  that  great 
osseous  centre.  The  large  and  thick  transverse  and  upper 
and  lower  spinous  processes,  and  especially  the  prolonged 
and  capacious  spinal  canal,  indicate  the  bulk  and  strength 
of  the  muscular  masses  which  surrounded  the  tail  and  con- 
nected it  with  the  pelvis :  the  natural  coadaptation  of  the 
articular  surfaces  shows  that  the  ordinary  innection  of  the 
extremity  of  the  tail  was  backwards,  as  in  a  *  cauda  ful- 
ciens,'  not  forwards,  as  in  a  *  cauda  prehensilis.'  Viewing, 
then,  the  pelvis  of  the  Mylodon  as  the  fixed  point  towards 
which  the  fore-le^  and  anterior  parts  of  the  l>ody  were  to 
be  drawn  in  the  gigantic  leaf-eater's  efforts  to  uprend  the 
tree  that  bore  its  sustenance,  the  colossal  proportions  of  the^ 
hind  extremities  and  tail  lose  all  their  anomaly,  and  appear 
in  just  harmony  with  the  robust  claviculate  and  unguiculate 
fore-limbs,  with  which  they  combined  their  forces  in  the 
Herculean  labour.  The  uncommon  length  of  the  sole  of 
the  foot,  equalling  in  the  Mylodon,  perlmps  surpassing  in 
the  Megatherium  the  length  of  the  femur ;  the  prolonga- 
tion of  the  OS  calcis,  whicn  affords  the  strong  posterior  ful- 
crum, and  the  very  powerful  claw  of  the  middle  toe  by 
which  the  opposite  end  of  the  foot  would  be  kept  fixed 
upon  the  ground,*  become  clearly  intelligible,  and  their 
final  pur})ose  explicable  on  the  above-developed  idea  of 
the  exertions  during  which  the  well-based  nind-limbs 
worked  in  steadying,  and  reacting  upton,  the  trunk  of  the 
Megatherian  wrestling  with  its  passively  but  sturdily  re- 
sisting source  of  subsistence.  And  thus  the  expanse  of 
the  pelvis,  the  superior  bulk  and  strength  of  the  liind-legs 
compared  with  the  fore-legs,  the  peculiar  length  and  or- 
^nization  of  the  hind-feet,  the  proportions  and  construc- 
tion of  the  tail,  all  of  which  form  a  combination  of  charac- 
ters common  to  the  Megatherioids,  and  present  in  no  other 
animals,  yield  the  required  explanation  of  the  uses  of  the 
fore-extremities,  which  too  nearly  resemble  those  of  other 
claviculate  Edentata,  to  indicate,  apart,  their  own  proper 
functions  in  the  Megatherioids.: 

*  If  the  foregoing  physiological  interpretation  of  the  os- 
seous frame-work  of  the  gigantic  extinct  Sloths  be  true, 
they  may  be  supposed  to  have  commenced  the  process  of 
prostrating  the  chosen  tree  by  scratching  away  the  soil 
from  the  roots ;  for  which  office  we  find  in  the  Mylodon 
the  modem  scansoriad  fore-foot  of  the  Sloth  modified  after 
the  type  of  that  of  the  partially  fossorial  Ant-eater.  The 
compressed  or  subcompressed  form  of  the  claws,  which  de- 
tract from  their  power  as  burrowing  instruments,  adds  to 
their  fitness  for  penetrating  the  interspaces  of  roots,  and 
for  exposing  and  liberating  them  from  the  attached  soil. 
This  operation  having  been  duly  effected  by  the  alternate 
action  of  the  fore-feet  aided  probably  by  the  unguiculate 
digits  of  the  hind-feet,  the  long  and  curved  fore-claws, 
whiclwLre  habitually  flexed  and  fettered  in  the  movements 
of  extension,  would  next  be  applied  to  the  opposite  sides 
of  the  loosened  trunk  of  the  tree ;  and  now  the  Mylodon 
would  derive  the  full  advantage  of  those  modifications  of 
its  fore-feet  by  which  it  resembles  the  Bradypus  :  the  cor- 
respondence in  the  structure  of  the  prehensile  instruments 
of  the  existing  and  extinct  Sloths  extending  as  far  as  was 
compatible  with  the  different  degress  of  resistance  to  be 
overcome.  In  the  small  climbing  Sloth  the  claws  are  long 
and  slender,  having  only  to  bear  the  weight  of  the  animal's 
light  body,  which  is  approximated  by  the  action  of  the 
muscles  towards  the  grasped  branch,  as  to  a  fixed  point. 
The  stouter  proportions  of  the  prehensile  hooks  of  the  My- 
lodon accord  with  the  harder  task  of  overcoming  the  re- 
sistance of  the  part  seized  and  bringing  it  down  to  the 
body.  For  the  long  and  slender  brachial  and  anti-brachial 
bones  of  the  climbing  Sloth  we  find  substituted  in  its  gi- 
gantic predecessor  a  humerus,  radius,  and  ulna  of  more  ro- 
bust proportions,— rof  such  proportions,  indeed,  in  the  My- 
lodon rooustus,  as  are  unequalled  in  any  other  known  ex- 

•  'This  nao  of  the  large  hind-daw  was  first  pointed  out  by  Dr.  Buckland 
(Bridaewater  Treatise,  i.  p.  168);  but  the  full  value  of  the  structure  to  the 
Megatherium  could  not  be  appreciated,  when  the  hind-legs  were  supposed  to 
merelv  aid  in  ^'  pporting  the  trunk,  whilst  one  fore-leg  was  used  to  dig  up 
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iBting  or  extinct  animal.  The  tree  being  thus  partly  un- 
dermined and  firmly  erappled  with,  the  muscles  of  the 
trunk,  the  pelvis,  and  hmd-Iimbs,  animated  by  the  nervous 
influence  of  the  unusually  large  spinal  cord,  would  com- 
bine their  forces  with  those  of  the  anterior  members  in  the 
efforts  at  prostration.  And  now  let  us  picture  to  ourselves 
the  massive  firame  of  the  Megatherium,  convulsed  with  the 
mighty  wrestling,  eveiy  vibrating;  fibre  reacting  upon  its 
bony  attachment  with  a  force  which  the  sharp  and  strong 
crests  and  apophyses  loudly  bespeak  : — extraordinary  must 
have  been  the  strength  and  proportions  of  that  tree  which, 
rocked  to  and  fro,  to  right  and  left,  in  such  an  embrace, 
could  long  withstand  the  efforts  of  its  ponderous  assailant.* 

Ilie  tree  being  prostrate,  we  are  next  to  look  for  indica- 
tions of  instruments  fitted  for  stripping  off  the  foliage. 
The  Megatherium,  whose  teeth  and  jaws  were  adapted  to 
the  comminution  of  the  coareer  parts  of  tree-foliage,  ap- 
pears to  have  been  endowed  witn  a  short  proboscis,  as  an 
aasistant  to  the  tongue :  and  since,  with  lips  and  a  nose 
modified  to  gain  prehensile  power,  there  would  have  been 
tfess  need  of  an  inordinate  development  of  the  tongue,  the 
evidence  of  ttie  proboscis  of  the  Megatherium  haimonises 
with  the  smaller  size  of  its  hypoglossal  nerves,  and  with 
the  diminution  of  the  capacity  of  its  mouth,  occasioned  by 
the. narrowing  of  the  palate  and  the  mutual  approximation 
of  the  lateral  series  of  grinders.  The  elephant,  hugest  of 
existing  phyllophagous  quadrupeds,  is  characterised  by  a 
maximum  of  proboscis :  the  giraffe  by  a  long  and  mus- 
cular tongue.  Both  a  prehensile  tongue  and  proboscis, 
but  of  moderate  size,  coexisted  in  the  Megatherium.  The 
Mylodon,  which  had  no  proboscis,  was  compensated  for 
its  absence  by  a  more  largely  developed  tongue,  and  is 
thus  contrasted  with  the  almost  tongueless  elephant. 

It  will  at  once  occur  to  the  reader  that  these  Megfii- 
therian  animals  must  from  their  habits  of  life  have  been 
unusually  liable  to  blows  from  heavy  falling  bodies ;  and, 
to  meet  such  danger,  they  were  provided  with  a  peculiar 
cranial  organization.  Extensive  air-cells  were  introduced 
between  the  external  and  vitreous  tables  of  the  skull ;  and 
Professor  Owen  thus  inquires  into  the  probable  cause  of 
the  fractures,  from  the  immediately  fatal  effects  of  which 
the  subject  of  his  memoir  appears  to  have  been  saved  by 
virtue  of  that  remarkable  structure : — 

*  The  Sloths,  though  specially  and  admirably  organised 
for  clinging  to  tiie  boughs  of  trees,  yet  in  the  course  of  an 
existence  exclusively  spent  therein  are  liable,  through  un- 
foreseen contingencies  of  rotten  branches  or  sound  ones 
yielding  to  the  force  of  winds,  to  be  occasionally  thrown 
to  the  ground ;  without  attaching  undeserved  creait  to  the 
story  of  these  excellent  climbers  choosing  that  abrupt  and 
hazardous  mode  of  descent  by  preference.*  Tlie  coarse 
matted  hwr  with  which  their  light  body  is  densely  covered 
is  well  suited  to  break  the  force  of  such  falls,  whilst.any 
injury  to  the  brain  seems  to  have  been  provided  against  by 
the  strong  double  bony  wall  of  the  cranial  cavity  whicn 
results  from  the  extension  of  the  air-cells  from  the  fVontal 
along  the  upper  part  of  the  head  to  the  occipital  region. 
But  the  same  structure  exists  to  an  equal  or  greater  extent 
in  the  Mylodon,  which,  according  to  my  interpretation  of 
its  orgamzation,  was  not  a  climber,  not  subject  therefore  to 
a  fall.  Yet  the  liability  of  the  Mylodon,  m  the  habitual 
practice  of  uprending  and  prostrating  large  trees,  to  be 
struck  by  the  trunk  or  some  of  the  large  branches,  must 
have  been  greater  than  that  of  the  Sloth  to  a  fall  from  its 
tree  ;  and  therefore  the  advantage  to  the  Mylodon  of 
having  a  double  brain-case  would  not  be  less. 

*  Certain  it  is  that  the  habits  of  life,  or  the  conditions 
under  which  the  Mylodon  existed,  did  render  it  obnoxious  to 
violent  blows  on  the  head,  and  that  it  was  owing  to  the  ex- 
tensive and  deep  cellular  diploe  of  the  skull  that  they  were 
not,  in  the  present  instance,  death-blows. 

*  It  is  at  least  not  probable  that  any  large  mammiferous 
animal  could  have  survived  so  extensive  and  complicated 
a  fracture  and  depression  of  the  vitreous  table  at  the  back 
part  of  the  skull,  as  that  which  in  the  Mylodon  is  here 
confined  to  the  outer  table.  Either  of  the  blows,  however, 
to  the  force  of  which  that  strong  plate  of  bone  has  yielded, 
must  have  stunned  and  at  least  have  temporarily  disabled 
the  animal ;  and,  if  inflicted  by  the  paw  of  some  suffi- 
ciently powerful  carnivore,  would  have  left  the  Mylodon 
its  easy  and  unresisting  prey.  If  the  skull  of  an  animal 
so  destroyed  had  been  preserved  and  afterwards  discovered 

•  Bttffon/  Hlrtoire  NAtairdlo;  torn.  xiU..  p.  43. 


in  a  fossil  state,  the  broken  bones  would  not  have  pre- 
sented any  of  those  effects  of  the  reparative  processes 
which  are  so  extensively  manifested  in  the  very  remark- 
able specimen  under  consideration. 

'  It  is  not  very  probable  that  the  Mylodon,  if  disabled 
and  its  skull  fractured  by  a  blow  received  in  conflict  with 
another  of  its  kind,  would  have  been  suffered  to  escane  : 
the  victorious  assailant  would  in  all  likelihood  have  fol- 
lowed up>  his  advantage  by  a  mortal  wound,  such  as  an 
irate  Megatherium  might  easily  have  inflicted  with  its 
sharp  and  ponderous  claw,  if  excited  by  combative  or  de- 
structive instincts.  Nothing,  however,  tnat  has  yet  reached 
us  of  the  habits  of  existing  Edentata  would  lead  to  the 
supposition  that  the  extinct  ones  were  actuated  by  these 
instincts,  or  were  characterised  by  less  peaceful  habits  than 
those  of  the  Sloths,  the  Ant-eaters,  and  Armadillos  of  the 
present  day.  Only  in  self-defence  against  the  carnivorous 
Jaguar  or  ruma  is  the  strong-clawed  Ant-eater  {Myrmeco- 
phaga  Jubata)  reported  to  use  successfully  its  powerful 
weapons,  with  the  analogues  of  which  a  Mylodon  or  Me- 
gatherium might  be  conjectured  to  have  produced  the  in- 
juries in  our  present  fossil,  on  the  combative  hypothesis  of 
their  origin.  But  in  the  conflict  of  the  great  Ant-eater 
with  the  Ja^ar,  the  predatory  assailant  is  overcome  by 
the  pertinacity  of  the  grasp,  not  by  the  force  of  the  blow. 
The  only  analogies,  therefore,  by  which  we  can  test  the 
conjecture  that  the  injuries  in  question  were  inflicted  by 
another  Megatherioid  animal,  diminish  its  probability. 

*  There  is  no  certain  or  conclusive  evidence  that  numan 
beings  coexisted  with  the  Megatherian  animals :  but  as- 
suming a  primaeval  race  of  Indians  to  have  disputed  the 
lordship  of  the  American  forests  with  the  Edentate  giants, 
and  to  nave  waged  against  them,  as  against  all  other  in- 
ferior animals,  a  wai*  of  extermination,  the  same  difBculty 
presents  itself  to  the  supposition  of  the  recovery  and  escape 
of  a  stunned  Mylodon  irom  their  deadly  assaults  with  cIuds 
and  other  weapons,  as  from  the  claws  and  teeth  of  the 
beasts  of  prey :  for  the  fleah  of  the  leaf-«atinff  Megatherian 
would  doubtless  be  as  much  prized  for  fooa  by  a  human 
destroyer  as  that  of  the  Sloth  is  by  the  Indians  of  the  pre- 
sent day. 

*  With  these  difficulties,  therefore,  opposing  themselves 
to  the  conjectures  which  naturally  rise  m  the  mind  at  the 
flrst  view  of  the  injuries  on  the  skull  of  the  extinct  My« 
lodon,  and  which  suggest  the  hostile  attacks  of  some  other 
animal  as  their  cause,  we  are  compelled  to  refer  those  in- 
juries to  the  effects  of  some  inanimate  force,  which,  having 
felled  the  Mylodon  and  temporarily  disabled  it,  was  spent, 
and  could  not  follow  up  the  olow.  To  a  huge  denizen  of 
the  woods  what  accident  more  likely  to  produce  sUch  in- 
juries than  the  Ml  of  a  tree  ?  and  what  inhabitant  of  the 
forest  more  obnoxious  to  such  an  accident  than  one  des- 
tined by  its  organization  to  be  habitually  engaeed  in  up- 
rooting, and  therefore  in  danger  from  the  fall  of  heavy 
trees  ?  The  form  of  the  healed,  as  well  as  of  the  partly 
healed  fracture,  in  both  of  which  the  Assures  diverge  from 
a  longitudinal,  instead  of  radiating  from  a  central  depres- 
sion, accords  better  with  a  blow  from  a  branch  or  trunk  of 
a  tree  than  with  one  inflicted  by  the  point  of  a  large 
claw.  It  must,  therefore,  be  conceded  tnat  both  the  in- 
juries, and  the  structure  of  the  skull  by  which  their  im- 
mediate fatal  effects  have  been  obviated,  accord  with  the 
habits  assigned  to  the  Megatherian  animals  in  the  present 
Memoir ;  while  they  can  receive  no  elucidation  from,  nor 
appear  in  any  way  connected  with,  the  acts  of  digging  the 
earth  for  roots,  or  ants,  or  for  concealment,  which  have 
been  severally  conjectured  to  be  the  habitual  labour  of 
the  Megathenoids  by  Cuvier,  D' Alton,  and  De  Blainville.' 

Zoological  Summary, 

The  genera  Bradypus  and  Cholctpus  have  been  usu- 
ally regarded  as  forming  one  of  the  most  anomalous  and 
isolatea  groups  of  mammiferous  quadrupeds.  Cuvier 
placed  them  in  the  lowest  order  of  Unguiculata,  and  De 
Blainville  has  raised  them  to  the  highest  or  quadnimanous 
order,  agreeably  with  an  old  opinion  of  Linnseus. 

With  the  advantage  of  our  present  knowleds:e  of  the  ex- 
tinct Megatherioids,  the  tardigrade  and  scansorial  Edentata, 
which  appeared  formerly  to  be  a  very  restricted  and  aberrant 
group,  are  now  recognizable  as  the  small  remnant  of  an  ex- 
tensive tribe  of  leaf-devouring  and  tree-destroying  animals, 
the  larger  extinct  species  of  which,  with  their  gigantically 
developed  but  modified  unguiculate  structure,  formed  the 
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lowest  erade  of  mammals  furnished  with  claws,  and  com- 
pleted the  transition  to  the  Ungulata. 

Professor  Owen  observes  that  it  would  border  upon  the 
ridiculous  to  advocate  the  claims  of  the  Mylodon  to  the 
Guadrumanous  order  because  its  thorax  was  wide  rather 
tnsn  deep,  its  muzzle  broad  and  truncated,  its  pelvis  ex- 
panded, the  head  of  the  radius  round  and  apt  for  rotation, 
the  inflection  of  the  carpus  and  tarsus  free,  the  lonp:  claws 
prehensile,  and  the  diet  exclusively  vegetable.  Yet  the 
claims  of  the  Megatherians  to  be  associated  with  apes  and 
lemurs  are,  he  remarks,  equal  with  those  of  the  slotns. 

The  Me^atherioids  most  probably,  like  the  sloths,  gave 
birth  to  a  single  and  unusually  large  foetus :  in  that  parti- 
cular they  would  coincide  with  the  elephant  and  whaJe  as 
much  as  with  the  ape.  If  their  uterus  was  undivided,  as 
in  the  sloths,  they  would  agree  with  the  Armadillos  as  well 
as  the  Quadrumanes.  Aiter  other  considerations  of  the 
probable  condition  of  the  brain,  the  dental  system  and 
structure,  Professor  Owen  thus  concludes  his  zoological 
summary : — 

*  The  degradation  of  the  armature  of  the  jaws  in  this  or- 
der produces,  especially  in  the  truly  edentulous  Ant-eaters, 
a  resemblance  to  the  class  of  biros  in  one  of  their  best- 
mai'ked  characters ;  and  amongst  the  implacental  Eden- 
tata we  find  the  jaws  themselves  assuming  the  form  of  a 
duck's  bill  in  the  Omithorhynchus.     I 

*  It  may  be  observed  of  the  Sloths  that  they  illustrate 
this  affinity  or  tendency  to  the  oviparous  type  oy  the  su- 
pernumerary cervical  vertebrae  supporting  false  ribs,  and  by 
the  convolution  of  the  windpipe  in  the  thorax,  in  the  three- 
toed  species  ;  by  the  lacertine  character  of  three  and  twenty 
pa-irs  of  ribs  in  the  Unau;  and  by  the  single  excrementory 
orcloacal  outlet,  by  the  low  cerebral  development,  by  the 
great  tenacity  of  life  and  long-enduring  irritability  of  the 
muscular  fibre,  in  both  species.*  Most  interesting,  there- 
fore, becomes  the  discovery  that  in  one  of  the  huge  ex- 
tinct Sloths  another  character,  heretofore  deemed  peculiar 
to  the  class  of  birds,  should  have  been  repeated,  viz.  the 
bony  confluence  of  the  last  dorsal  and  the  tumbar  vertebrae 
with  the  sacrum.  All  these  indications  of  a  transition  to  a 
lower  class  harmonise  with  th^  Cuvierian  view  of  the  zoo- 
logical position  of  the  Sloths,  as  members  of  one  of  the 
lowest  and  most  aberrant  orders  of  Mammalia;  and  all  op- 
pose themselves  to  the  promotion  of  the  Sloths  to  the  Pri- 
mates, and  to  their  separation  from  the  terrestrial  Eden- 
tata, which  afford  in  the  Ant-eaters  and  Pangolins,  the 
Echidna  and  Omithorhynchus,  so  many  additional  retro- 
giade  steps  towards  the  oviparous  classes. 

'  It  would  be  tedious  to  reiterate  the  special  and  grada- 
tlonal  affinities  of  the  Mylodon  and  its  congeners  to  the 
different  families  of  the  Edentate  order,  since  these  have 
been  so  fully  elucidated  in  the  comparisons  of  the  several 
parts  of  their  skeletons.  They  establish  the  general  con- 
clusion that  the  existing  arboreal  and  extinct  terrestrial 
Sloths  constitute  a  primary  division  or  type  of  the  order 
Bruta,  or  Edentata,  equivalent  to  the  tribe  Loricata,  or  Ar- 
madillos, and  to  the  true  Edentata,  or  the  Ant-eaters  and 
Pangolins. 

*  The  teeth  and  jaws  give  the  essential  character,  and 
govern  the  aliment  of  the  newprimaiy  group,  of  which  the 
name  Phyllophasay  here  proposed,  mdicates  the  charac- 
teristic and  peculiar  diet. 

*  The  characters  of  the  tribe,  of  its  families  and  genera,' 
and  of  the  extinct  species  especially  noticed  in  the  present 
Memoir,  are  given  m  the  subjoined  Synoptical  Table.' 

Conspectus 
Of  the  families,  genera,  and  species  of  the  Leaf-eaiingBruta, 
Order  Bruta,  Linn.,  Fisch.  {Edentata,  CUv.). 
Teeth  none  ;  or  wanting  a  neck  and  enamel. 
Claws    falculate,  greal^  generally  sheathed,    bending 
downwards. 

Tribe  Phyllophaga  (Leaf-eaters). 
Teeth  few,  composed  of  vascular  dentine,  hard  dentine, 
and  cement ;  the  vascular  dentine  forming  the  great  axis 
of  the  teeth. 

A  descending  apophysis  in  the  jugal  bone.  The  acro- 
mion concrete  witli  the  caracoid  process. 

*  'CormotumgnumvslidissimeretiiielMt.  poitqnaro  exemptnin  erat  %oor- 
pore.  per  semihorium ;— Exempto  corde  caeterisque  vlsceribus,  miilto  po«t  le 
movebat  et  pedes  lente  contrahebat  sicut  donnituriraa  tolet.*  Pison.  Hitt. 
Bras,  V.  322,  quoted  fay  Bnffon,  who  well  obserres,  '  Par  cos  rapports,  ce  qaa- 
drupMe  se  raproche  non-seulement  de  la  tortue,  dont  il  a  dejJi  la  lenteur,  mais 
encore  des  autrea  reptiles  et  de  tous  ceax  qui  u'ont  pas  un  centre  du  sentiment 
unique  et  bien  distinct.'  (Ijoc.  at.,  p.  4S.) 
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Family  I.     Tardigrada  (Syn.  Scansoria,  Bradypodidcsj* 

Feet  long,  slender,  the  anterior  more  or  less  longer  than 
the  posterior ;  fore-feet  di-  or  tri-dactyle,  hind-feet  tridac  - 
tyle ;  toes  obvolute,  falculate. 

Zygomatic  arch  open.    Tail  very  short. 

Genus  1.    Bradypus,  Linn.,  111.  (Syn.  Acheus,  F.  Cuv.). 

Genus  2.     Cholcepus,  111.  (Syn.  Bradypus,  F.  Cuv.). 

Family  II.  jGravigrada  (Syn.  Eradicaioria^  Megathe- 
riid€e). 

Feet  short,  very  strong,  equal  or  subequal,  fore-feet 
penta-  or  tetra-dactyle ;  one  or  two  of  the  external  toes 
unarmed,  fit  for  support  and  progression ;  the  rest  falcu- 
late. 

Zygomatic  arch  closed.  Clavicles  perfect.  Tail  mode- 
rate, stout,  and  acting  as  a  fulcrum  or  prop. 

Genus  1.  MegdLonyxy  Jefferson,  C*uv.  (Syn.  Megaihe- 
riumy  Desm.,  Fisch.).  • 

rr.  5-5? 

Teeth  tzZT  *  subellipticaJ,  the  middle  of  the  crown  ex- 
cavated, the  margins  slightly  prominent. 

Fore-legs  the  longest :  the  tibia  and  fibula  distinct :  the 
heel-bone  long,  compressed,  and  deep :  the  falcular  claws 
great  and  compressed. 

Species.  Meg»'  Jeffersoni^  Cuv.  (Syn.  Megatherium 
Jeffersoni,  Desm.,  Fisch. ;  Megalonyx  taqueatus,  Harlan*). 

Genus  2.    Megatherium,  Cuv.  (Syn.  Bradypus,  Pander 
and  D' Alton). 
5—5 

Teeth  TZTS/r  contiguous,  tetragonal,  the  crown  trans- 
versely sulcated.  The  fore-feet  tetradactyle ;  the  hind- 
feet  tridactyle,  the  two  external  toes  unarmed.  The  fal- 
cular claws  great  and  diversiform ;  those  of  the  middle  toe 
greatest,  and  compressed.  Femur  with  an  entire  (unim- 
pressed) head;  tibia  concrete  with  the  fibula  at  each 
extremity.  Astragalus  with  the  anterior  face  excavated 
above.    Heel-bone  long  and  thick. 

Species.  Meg.  Cuvieri,  Desm.  (Syn.  Bradypus  gigan* 
teus.  Pander  and  D' Alton). 

Genus  3.  Mylodon,  Owen.  {Megalonyx,  Harlanh; 
Orycterotherium,  Harlan  J). 

Teeth  j-^  ■  distinct,  the  anterior  upper  tooth  subellip 

tical,  moderatel)r  remote  from  the  rest ;  the  second  ellip 
tical ;  the  rest  trigonal  with  the  internal  face  longitudinally 
sulcated :  the  anterior  lower  tooth  elliptical,  the  penulti 
mate  tetragonal ;  the  last,  which  is  the  greatest,   bilo* 
bate. 

Feet  equal :  fore-feet  pentadactyle ;  hind-feet  tetradac- 
tyle ;  the  two  external  toes  in  both  unarmed,  the  rest 
falculate :  the  falcular  claws  great,  semiconical,  and  un- 
equal. 

Head  of  the  femur  impressed  by  the  round  ligament : 
tibiA  and  fibula  distinct :  astragalus  with  the  anterior 
face  flattened  above  ;  heel-bone  long  and  thick. 

Sjpecies  1.    MyL  Darwinii,  O. 

Ine  lower  jaw  with  the  symphysis  longer  and  narrower ; 
the  second  molar  subelHpticai ;  the  last  bisulcate,  the  in- 
ternal furrow  angular. 

Species  2.  MyL  Harlani,  O.  (Megalonyx  laqueatus^ 
Harlan ;  Orycterotherium  Missouriense,  Harlan.). 

Lower  jaw  with  a  shorter  and  wider  symphysis ;  second 
molar  subquadrate  ;  the  last  trisulcate,  the  mternal  furrow 
bi-angiilar. 

Species  3.    Myl.  robustus,  O. 

Lower  jaw  with  the  symphysis  shorter  and  wider ;  second 
molar  subtrigonal ;  the  last  trisulcate,  the  internal  furrow 
rounded. 

Genus  4.  Scelidotherium,  Owen.  (Syn.  Megalonyx, 
Lund}). 

*  Professor  Owen  remarks  thai  the  species  is  founded  on  fossils  from  Big- 
Bone  Cave,  Tenessee.  deaerihed  in  the  *  Medical  and  Physieal  Researches/ 
pp.  S19-331.  The  author,  he  obserres,  does  not  prove  the  sjiecifie  distinction 
of  these  remains  ttom  the  Mifgaltmyr  J^jfenmi  of  Cn  v. 

t  Professor  Owen  refers  to  his  fKnmMylodem  the  lower  jaw  descrihed  hy 
Dr.  Harlan,  loc  eit.  pp.  334-335.  It  is  erroneonsly.  Professor  Owen  remarlcs, 
ascribed  to  MegaloMfT  iaqmeatus,  or  Plevrodm  of  Harlan. 

%  '  Prooeedinga  of  the  American  Philosophical  Society,'  vol.  ii..  No.  xx., 
p.  109. 

^  Professor  Owen  is  in  donbt  whether  the  term  PlaU/otu/x.  subsequently 
proposed  by  Dr.  Lund,  be  really  intnided  to  apply  to  the  animals  of  the 
^enus  Sce/ttfocAcrtmi.  seeing  that  the  breadth  of  their  claw-bone^  i»  equalled 
by  the  height  and  vastly  exceeded  by  the  length  of  the  same :  ii  would  be  very 
descriptive,  the  Professor  sajs,  of  the  broad  ungual  bones  of  Uie  Qlyotodtm  and 
its  congeners.  The  term  PtatyOHyekn  had  already  been  applied  by  M.  £d' 
wards  to  a  genus  of  ontba. 
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Teeth  v_^,  cither  contiguous  or  separated  by  equal 

intervals ;  upper  ones  trigonal ;  the  anterior  of  the  lower 
ones  trigonal,  the  second  and  third  subcompressed,  the 
external  face  longitudinally  sulcated ;  the  last  the  greatest 
and  bilobate. 


Uoau.    (De  BUinvillc.) 

Head  of  the  femur  impressed  bv  the  ligamentum  teres ; 
tibia  and  fibula  distinct.    Astragalus  with  two  excavations 


anteriorly.    Heel-bone  long,  thick, 
and  semiconical. 

Species. 


Falcular  claw  great 


Seel,  leptocejykalum,  O. 

SceL  Cuvieri,  O.  (Syn.  Meg.  Cuvien\  Lniid). 

Seel.  Buchlandiy  O.    (Syn.   Meg.   Bucklanca^ 

Lund). 
Seel,  minutum^  O.  (Syi).  Meg.  minutus,  Lund). 

Genus  5.  Ccelodon^  Lund. 

4-4 
Teeth  3-^-3. 

Genus  6.    Sphisnodon^  Lund.* 

In  the  Unau  the  number  of  cervical  veriebrse  is  seven  : 
in  the  Three-toed  Sloth,  Bradypus  tridactylus^  the  number 
is  nine. 

The  close  approximation  of  the  Sloths  to  the  Birds  in 
many  parts  of  their  organization  calls  upon  us  here  to 
notice  a  discovery  which  will  make  the  year  in  which  we 
write  (1843)  a  very  remarkable  one  in  the  zoological  ca- 
lendar; and  before  we  enter  into  the  particulars  of  that 
discovery,  we  will  just  illustrate  the  close  approximation 
above  referred  to,  by  observing  that  if  nothing  but  the 
broken  gigantic  pelvis  of  the  biS  hereinafter  noticed  were 
laid  before  even  an  experienced  eye,  it  might  fairly  enough 
be  taken  on  a  superficial  view  to  have  belonged  to  the 
genus  Mylodon,  though  a  closer  examination  would  detect 
certain  minute  characters  which  show  that  it  could  not 
have  belonged  to  a  quadruped. 

In  the  article  Struthionida  will  be  found  Professor 
Owen's  descriptions  of  the  fragment  of  a  fsmur  said  to  have 


Mylodon  robusttia.    (Mua.  Coll.  Chir.) 


been  found  in  New  Zealand,  laid  before  the  Zoological 
Society  of  London  in  1839.    [Vol.  xxiii.,  p.  147.1 

On  the  17th  of  May,  1842,  the  Reverend  William  Wil- 
liams wrote  from  Poverty  Bay,  New  Zealand,  to  Dr.  Buck- 
land,  and  his  letter  contained  an  extract  from  another, 
sent  by  way  of  Port  Nicholson,  in  Febmary  of  the  sarnie 
year. 

'  It  is  about  three  years  ago,  on  paying  a  visit  to  this 
coast  south  of  the  East  Cape,  that  the  natives  told  me  of 
some  extraordinary  inonster,  which  they  said  was  in  exist- 


ence in  an  inaccessible  cavern  on  the  side  of  a  hill  near 
the  river  Wairoa,  and  they  showed  me  at  the  same  time 

*  Frafeator  Oven  thinka  thnt  both  thii  gaQiat  and  Cmlodtm,  Lund,  are  indi- 
cated ntther  than  satisfactorily  luitabliatied.  The  te<»th  of  the  Sloth,  he  ob- 
••ervea,  are  flrrt  developed  in  the  form  of  hollow,  obtuse  cones,  and  Jo  not 
assume  the  cylindrical  form  until  worn  down  to  the  ptft  which  hnsacauired  in 
theprognw  of  growth  tlie  normal  thickness ;  and  this  is  o-flerwardii  maiotaiued 
without  appreciahle  alteration  during  the  sulisequent  uninterrupted  growth  ot 
tiio  tooth.  The  compressed  molars  of  the  Scelidotherxwif  which,  he  nmarks, 
doubtless  follow  the  same  law  of  development,  would  present  In  tlie  young 
animal  the  forxQ  of  hollow  wedges,  and  such  ne  suspects  to  be  |I)e  nature  of 
those  teeth  which  are  flgnred  by  Dr.  Luna  in  the  a.bovc-clted  Danii»h  memQif* 
plate  xvii.,  figs.  5-LO,  and  on  which  he  has  founded  |^ia  ^ffus  Sf^h<]fm>dan. 
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flome  fragments  of  bone  taken  out  of  the  beds  of  rivers, 
which  they  said  belonged  to  this  creature,  to  which  the^ 
gave  the  name  of  Moa.  When  I  came  to  reside  in  this 
neighbourhood  I  heard  the  same  story  a  little  enlarged ; 
for  it  was  said  that  this  creature  was  still  existing  at  the 
said  hill,  of  which  the  name  is  Wakapunake,  and  uiat  it  is 
guarded  by  a  reptile  of  the  Lizard  species,  but  1  could  not 
learn  that  any  of  the  present  generation  had  seen  it.  I 
still  considered  the  whole  as  an  idle  fable,  but  offered  a 
large  reward  to  anv  who  would  catch  me  either  the  bird 
or  its  protector.  At  length  a  bone  was  brought  from  the 
river  running  at  the  foot  of  the  hill,  of  large  size,  but  the 
extremities  were  so  much  worn  away,  that  I  could  not 
determine  anything  as  to  its  proper  relationship.  About 
two  months  ago  a  single  bone  of  smaller  size  was  brought 
from  a  fresh-water  stream  in  this  bay,  for  which  I  gave  a 
gcood  payment,  and  this  induced  the  natives  to  ^o  in  large 
numbers  to  turn  up  the  mud  at  the  banks  and  m  the  bed 
of  the  same  river,  and  soon  a  larger  number  of  bones  was 
brought  of  various  dimensions.  On  a  comparison  with 
the  bones  of  a  fowl,  I  immediately  perceived  that  they 
belonged  to  a  bird  of  gigantic  size.  The  bones  of  which 
the  greatest  number  have  been  brought  are  the  three 
bones  of  the  leg,  a  few  toe-bones,  and  one  claw,  which  is 
in  size*,  a  few  imperfect  pelves,  a  few 
vertebrae  of  different  dimensions,  and 
one  imperfect  cranium,  which  is  small. 
There  ai-e  also  a  few  broken  pieces, 
which  seem  to  be  ribs.  In  the  case 
now  sent  you  will  receive  the  largest 
specimens  I  have  obtained,  and  also  a 
few  of  smaller  size.  The  length  of  the 
large  bone  of  the  leg  is  2  feet  10 
inches.  I  have  a  second  case,  which  I 
shall  send  by  another  vessel,  to  make 
sure  of  your  receiving  them.  If  the 
bones  are  found  to  be  of  sufficient  in- 
terest, I  leave  it  to  your  judgment  to  make  what  use  of 
them  you  think  proper.  But  if  the  duplicates  reach  you, 
perhaps  one  set  may  with  propriety  be  deposited  in  our 
museum  at  Oxford.  The  fallowing  obseivations  may  not 
be.  devoid  of  interest : — 

'  1st.  None  of  these  bones  have  been  found  on  the  dry 
land,  but  are  all  of  them  from  the  banks  and  beds  of  fresh- 
water rivers,  buried  only  a  little  distance  in  the  mud.  The 
largest  number  are  from  a  small  stream  in  Poverty  Bay, 
but  they  are  also  found  in  a  similar  position  at  Waiapu, 
Tologa  Bay,  Wairoa,  and  at  many  inconskierable  stieams, 
and  all  these  streams  are  in  immediate  connection  with 
hills  of  some  altitude. 

*  2nd*  Tills  bird  was  in  existe&ce  here  at  no  vety  dis- 
tant time,  though  not  in  the  memory  of  any  of  the  inha^ 
bitants ;  for  the  bones  are  found  in  Uie  beds  of  the  present 
streams,  and  do  not  appear  to  have  been  brought  into 
their  present  situation  by  the  action  of  any  violent  rush  of 
waters. 

*  3rd.  Tliat  they  existed  in  considerable  uumbera.  I 
have  received  perfect  and  imperfect  bones  of  no  less  than 
tliirty  different  birds. 

'  4th.  It  may  be  inferred  that  this  bird  was  long-lived, 
and  that  it  was  many  years  before  it  attained  its  full  size. 
Out  of  a  large  number  of  bones,  only  one  leg-bone,  now 
sent,  is  of  the  size  of  2  feet  10  inches;  two  others  are 
2  feet  6  inches,  one  of  which  I  shall  send  hereafter ;  the 
rest  are  all  of  inconsiderable  size. 

'  5th.  The  greatest  height  of  the  bird  was  probably  not 
less  than  14  or  16  feet.  The  leg-bones  now  sent  give  the 
height  of  six  feet  from  the  root  of  the  tail.  I  am  told  that 
the  name  given  by  the  Malays  to  the  Peacock  is  the  same 
as  that  given  by  the  natives  to  this  bird.  Within  the  last 
few  days  I  have  obtained  a  piece  of  information  worthy  of 
notice.  Happening  to  speak  to  an  American  about  these 
bones,  he  told  me  that  the  bird  is  still  in  existence  in  the 
neighbourhood  of  Cloudy  Bay,  in  Cook's  Straits.  He  said 
that  the  natives  there  had  mentioned  to  an  Englishman 
belonfjing  to  a  whaling  party  that  there  was  a  bird  of  ex- 
traordmajy  size  to  be  seen  only  at  night,  on  the  side  of  a 
hill  near  the  place,  and  that  he,  with  a  native  and  a 
second  Englishman,  went  to  the  spot ;  that  after  waiting 
some  time  they  saw  the  creature  at  some  little  distance, 
which  they  describe  as  being  about  14  or  16  feet  high. 
One  of  the  men  proposed  to  go  nearer  and  shoot,  but  his 
compaaion  w«a  so  exoeedingiy  terrified^  or  perhaps  both 


of  them,  that  they  were  satisfied  with  looking  at  himt 
when,  in  a  little  time,  he  took  the  alarm,  and  strode  off 
up  the  sides  of  the  mountain. 

*  This  incident  might  not  have  been  worth  mentioning, 
had  it  not  been  for  the  extraordinary  agreement  in  point 
of  the  size  of  the  bird.  Here  are  the  bones  which  will 
satisfy  you  that  such  a  bird  has  been  in  existence,  and 
there  is  said  to  be  the  living  bird,  the  supposed  size  of 
which,  given  by  an  independent  witness,  precisely  agrees. 

*  Should  I  obtain  anything  more  perfect,  you  wul  not 
fail  to  hear  from  me,  and  in  the  mean  time  may  I  request 
the  favour  of  your  opinion  upon  these  bones,  and  also  the 
information  whether  any  others  of  similar  character  have 
•been  found  elsewhere.  I  beg  to  remain,  dear  Sir,  your 
obedient  servant,  W.  "W.' 

On  the  10th  of  January,  1843,  Professor  Owen  read  be- 
fore a  meeting  of  the  Zoological  Society  of  London  a 
paper  in  which  he  stated,  that  since  the  communication  of 
theHev.  Mr.  Cotton*  relative  to  the  remains  of  the  gigantic 
bird  of  New  Zealand  which  had  been  collected  in  the  North 
Island,  by  the  Rev.  Wm.  Williams,  one  of  the  boxes  of  the 
remains  transmitted  by  that  gentleman  to  Professor  Buck- 
land  had  been  received,  and  that  the  specimens  had  been 
liberally  placed  in  his  hands  for  description. 

Professor  Owen  remarks,  that  an  entire  femur,  somewhat 
larger  than  that  of  which  the  shaft  (the  fragment  above 
alluded  to)  is  described  and  figured  in  the  Society's 
Transactions  (vol.  iii.,  p.  32,  pi.  3),  proves  the  specific 
identity  of  the  remains  so  sent  with  that  fragment,  upon 
which  he  had  ventured  to  affirm  three  years  ago,  that  a  large 
Struthious  Bird,  *  of  a  heavier  and  more  sluggish  species 
than  the  Ostrich,'  had  recently  become  extinct,  if  it  were 
not  still  living  in  New  Zealand. 

The  femur,  he  observes,  has  very  nearly  the  same  pro- 
portions of  thickness  to  length  as  m  the  Ostrich,  but  the 
shaft  is  less  compressed ;  it  consequently  differs  from  that 
of  the  Apteryx  in  being  shorter  in  proportion  to  its  thick- 
ness; but  it  resembles  the  femur  of  the  Apteryx,  and 
differs  from  that  of  the  Ostrich  and  Emeu  in  the  important 
character  of  the  absence  of  the  air-hole  at  the  back  part  of 
the  neck,  and  the  consequent  substitution  of  marrow  for 
air  in  the  interior  of  the  bone.  It  differs  from  the  femur 
of  the  Ostrich  and  agrees  with  that  of  the  Apteiyx  in  the 
greater  width  of  the  anterior  of  the  condyles.  It  diffeni 
from  that  of  the  Apteryx,  not  only  in  the  general  propor- 
tions, but  also  in  the  form  of  the  distal  extremity,  which 
has  a  deeper  posterior  intercondyloid  depression,  and  a 
sharper  and  more  produced  posterior  part  of  the  outer 
condyle. 

Professor  Owen  states  that  the  length  of  the  femur  of 
the  great  bird  compared  is  11  inches,  ue  circumference  of 
the  middle  of  the  shaft  54  inches ;  but  he  adds,  that  the 
collection  transmitted  by  Mr.  Williams  includes  the  shaft 
of  a  femur  of  another  individual  having  a  circumference  of 
7i  inches. 

The  most  perfect  tit4a  in  the  collection  under  considera- 
tion measured  2  f^et  44  inches,  and  apparently  corre- 
sponded in  propoition  with  the  fragment  of  the  largest 
femur:  allowing,  then,  that  femur  14  inches  of  entire 
length,  the  tibia  is  twice  the  length  of  the  femur,  while 
in  the  Apteryx  the  tibia  is  only  one-third  longer  than  the 
fbmur. 

The  lafger  Struthionidfle,  the  Ostrich  and  Emeu  for  ex- 
ample, more  nearly  resemble  the  great  New  Zealand  bird. 
Professor  Owen  remarks,  in  the  length  of  their  tibia,  but  it 
is  not  (^uite  twice  the  length  of  the  femur  in  those  species. 
The  tibia  of  the  great  New  Zealand  bird  differs,  he  observes, 
from  that  of  the  Apteryx  and  all  the  large  StruthionidUe 
in  the  complete  osseous  canal  for  the  passage  of  an  exten- 
sot  tendon  in  the  anterior  concavity  above  the  distal  con- 
dyles. This  osseous  canal  is  commonly  found  in  the  tibia 
of  the  Grallw,  Gallince,  and  Anseres.  Professor  Owen 
found  the  proportion  of  length  to  thickness  of  the  tibia  to 
be  nearly  the  same  in  the  Ostrich  and  the  great  New 
Zealand  bird :  the  circumference  of  the  tibia  at  its  proxi- 
mal end  in  the  latter  was  15  inches,  at  its  middle  5  inches. 

But  the  most  instructive  bone  in  the  box  sent  upon  the 
present  occasion  was  a  tarso-metatarsal  bone,  showing 
that  the  gigantic  bird  was  tridactyle,  like  the  Emeu,  Rhea, 
and  Cassowary.  The  remains  of  the  proximal  end  of  the 
bone  proved  it  to  have  been  articulated  with  a  tibia  about 
an  eighth  part  shorter  than  that  above  described,  .that  is, 
•  Thk  tetter  ooRolwate»  fbv  itoteininit»  cC  Ihe  Rer,  W.  IVrntot* 
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to  a  tibia  about  two  feet  in  length.  The  length  of  this 
tarso-metatarsal  bone  is  one  foot,  or,  as  Professor  Owen 
remarks,  half  the  length  of  the  tibia ;  and  this  is  exactly 
the  proportion  which  the  tarso-metatarsal  bone  of  the  Ap- 
teryx  bears  to  the  tibia.  The  tarso-metatarsal  bone  in  the 
Emeu  is  as  long  as  the  tibia:  in  the  Ostrich  it  is  a  little 
shorter. 

Professor  Owen  gives  the  following  comparative  admea- 
surements, showing  the  difference  in  the  proportions  of  the 
tarso-metatai'sal  bone  of  the  gigantic  bird  of  New  Zealand 
and  of  the  Emeu  :— 

DinorDis.  Dromatus. 

In.    I<in.  In.      Lin. 

Length-      .         .         .         12     ..  14      6 

Circumference  of  the  middle    4      5  2      8. 

Breadth  of  the  distal  end         3    10  2    10 

and  he  observes,  that  the  comparative  shortness  and 
strength  of  the  trifid  metatarsal  of  the  gigantic  New  Zea- 
land bird  forms  its  most  striking  resemblance  to  the  Ap- 
teryx,  which  it  thus  approximates  more  closely  than  any  of 
the  large  existing  Struthionidts. 

The  Professor  then  goes  on  to  remark,  that  the  propor- 
tions of  the  leg-bones,  and  their  denser  texture,  especially 
that  of  the  femur,  which,  as  in  the  Apteryx,  contains  no 
air,  sufEciently  indicate  the  generic  distinction  of  the  great 
New  Zealand  bird  from  the  tridactyle  Emeu,  Rhea,  and 
Cassowary.  Then  the  question  arises,  is  it,  likewise, 
generically  distinct  from  the  Apteryx,  or  is  it  a  gigantic 
species  of  that  genus  ?  This  question  he  shows  to  be  deter- 
mined by  the  tai'so-metatarsal  bone.  The  Aptervx,  he 
observes,  is  distinguished  from  the  other  Struthioniace,  not 
more  by  its  elongated  bill,  than  by  the  presence  of  a  fourth 
small  toe  on  the  inner  and  back  part  of  the  foot,  articu- 
lated to  a  slightly  elevated  rough  surface  of  the  tarso-me- 
tatarsal bone,  about  a  fourth  of  the  length  of  that  bone 
from  its  distal  end.  Now  there  is  no  trace  of  the  articular 
surface  in  the  tarso-metatarsal  of  the  gigantic  bird,  which 
was  consequently  tridactyle,  as  in  the  Emeu,  Rhea,  and 
Cassowary.  The  Dodo  was  tetradactyle,  like  the  Apteryx : 
the  shorter  proportions  of  the  legs  of  the  Dodo  also  dis- 
tinguished it  from  .the  gigantic  bird,  whose  career.  Pro- 
fessor Owen  remarks,  in  the  North  Island  of  New  Zealand 
seems  to  have  been  closed  at  a  period  apparently  corre- 
sponding with  the  extinction  of  the  Dodo  in  the  island 
of  Rodriguez.  The  results  of  the  foregoing  comparisons 
justify  the  reference  of  the  Great  Bird  of  New  Zealand  to 
a  distinct  genus  of  the  Struthious  ftimily,  for  which  Pro- 
fessor Owen  proposes  the  name  of  Dtnomis^  with  the 
specific  appellation  Novce  Zealandiw,^ 

In  conclusion,  ProfesBor  Owen  observes  that  the  extra- 
oixlinary  size  of  the  tibia  above  described,  and,  still  more, 
that  of  the  tibia,  said  to  measure  2  feet  10  inches  in 
length,  obtained  by  Mr.  Williams,  prove  the  Dinomis  of 
New  Zealand  to  be  the  most  gigantic  of  known  birds : 
there  is,  he  remarks,  extremely  little  probability  that  it  will 
ever  be  found,  whether  living  or  extinct,  in  any  other  part 
of  the  world  than  the  islands  ef  New  Zealand  or  parts 
adjacent.  At  all  events,  he  considers  that  the  Dinomis 
NoviB  Zealandia  will  always  remain  one  of  the  most  ex- 
traordinary of  the  zoological  facts  in  the  history  of  those 
islands ;  and  he  thinks,  most  correctly  in  our  opinion,  that 
it  may  not  be  saying  too  much  to  characterise  it  as  one  of 
the  most  remarkable  acquisitions  to  zoology  iir  general 
which  the  present  century  has  produced,    (^ol.  Proc,) 

It  is  impassible  to  look  at  these  colossal  remains  without 
acknowledging  that  there  is  some  excuse  for  the  fright  of 
the  adventurers  who  allege  that  they  saw  this  featnered 
Goliath  in  the  flesh.  The  bones  are  massive :  far  stouter 
and  broader  than  those  of  the  other  tridactylous  Struthio- 
nidae,  much  stouter  and  broader,  more  mammalian,  so  to 
speak,  than  in  the  Apteryx;'*'  and  the  bulk  of  the  bird 
must  have  been  great.  The  femur  of  the  Irish  ^iant 
O'Byrne — 0*Brian,  as  he  was  commonly  called,  w'nose 
skeleton,  now  in  the  museum  of  the  College  of  Surgeons,  is 
eig;ht  feet  high — is  not  quite  two  feet  in  length :  the  longest 
tibia  now  sent  is  fpur  inches  and  a  half  longer  at  least,  and 
we  have  evidence  of  a  tibia  measuring  two  feet  ten  inches 
in  length.  Nor  is  it  by  any  means  clear  that  the  bones 
already  found  are  the  largest  in  existence.  The  variety  in 
size  of  the  remains  already  sent  quite  bear  out  the  judi- 
cious remarks  of  Mr.  Williams,  and  it  is  difficult  to  deter- 

•  ProfeMor  0«reii  pointed  out  to  us  the  ttioog  resemlslaace  of  the  pelris  of 
Duomif  tothjitoftheBiul&Td.  f- 


mine  what  limit  there  was  to  the  growth  of  Dinomis  Nmr^e^ 
Zealandice.  The  comparatively  small  bones  now  sent  give 
a  height  of  about  fourteen  feet. 

It  is  curious  and  instructive,  with  these  wonderful  bones 
before  one,  to  look  back  to  Professor  Owen's  desciiption  of 
the  fragment  of  bone  which  first  came  under  his  notice, 
and  to  read  the  deductions  which  he  drew  from  it.     En- 
tirely  in  the  dark,  with  the  exception  of  the  glimmering' 
light  which  he  extracted  from  that  fragment  (the  mere 
shaft  of  the  bone,  be  it  remembered),  every  word  that  be 
then  wrote  has  come  true  to  the  letter.    Long  ago  he 
showed  us  the  outline,  which  he  had  dmwn,  of  what  the 
ends  of  this  fragment  of  a  femur  ought  to  be ;  and  it  is  but 
just  to  this  acute  and  deep^thinking  physiologist  to  say  that 
if  the  drawing  had  been  made  from  the  perfect  bone  it 
could  hardly  have  been  more  accurate. 

We  have  remarked  that  this  is  instructive ;  and  we  think 
it  will  not  be  denied  that  it  shows  what  may  be  done  in 
the  way  of  arriving  at  the  structure  of  an  entire  animal 
from  a  single  bone  or  even  the  fragment  of  a  bone,  not- 
withstanding the  doubts  expressed  by  certain  modem 
French  physiologists  as  to  the  value  of  the  method  of 
Cuvier  and  the  use  of  it  by  his  followers.  Let  us  not  be 
misunderstood :  it  is  an  instrument  not  to  be  wielded  by 
every  hand.  He  who  would  apply  it  with  any  success 
must  have  vast  experience  in  aJl  the  phases  of  organic 
forms  and  a  powerfully  comprehensive  mind.  But  because 
this  instrument  has  been  misapplied  by  the  feeble,  it  is 
not  to  be  deemed  valueless. 

Nor  is  this  all.  Upon  comparing  the  largest  known  fos- 
sil footstep  of  a  bird  with  the  compai-atively  small  bones 
belonging  to  the  gigantic  bird  of  New  Zealand  now  in  this 
country,  it  was  not  a  jot  too  large  to  have  been  impressed 
by  the  tridactylous  toes  of  Dinomis,  What  a  chapter  this 
opens  in  the  book  of  Ornithichnitbs  !♦ 

UNCA'RIA,  a  genus  of  plants  of  the  natural  family  of 
Rubiaceee,  so  named  by  Schreber  from  uncus,  a  hook,'the 
old  or  inferior  sterile  peduncles  being  converted  into  hooked 
axillary  spines.  Being  closely  allied,  Uncaria  is  some- 
times considered  only  a  subgenus  of  Nauclea.  The  flowers 
are  aggregate,  on  a  globular  receptacle.  Calyx  tubularly 
urcewate,  5-cIeft.  Corol  funnei-shaped,  with  a  slendej- 
tube  and  naked  throat.  Stamens  5.  Ovary  2-celled.  Cap- 
sules pedicellate,  clavate,  attenuated  at  the  baae.  Seeds 
imbricated,  wins^ed.  Embryo  inverse  and  furnished  with 
a  perisperm.  The  species  are  chiefly  natives  of  India,  but 
a  few  are  found  in  America.  They  are  permanent  cirrhi- 
ferous  ramblers,  hanging  to  different  trees  bv  the  hooked 
old  peduncles.  One  is  sufficiently  remarkable,  from  its 
economical  uses,  to  rec[uire  a  detailed  notice.  This  is  the 
Grambier  plant,  Uncaria  Gkimbier  of  Roxburgh,  a  native  of 
Penang,  Sumatra,  Malacca,  &c.,  from  which  the  substance 
called  Gambier  by  the  Malays  is  prepared,  and  which  is 
known  in  commerce  by  the  names  of  Terra  japonica  and 
Catechu. 

This  plant  was  first  described  by  Rumphius,  '  Herb. 
Amb.,'  v.,  p.  63,  t.  34,  f.  2  and  3,  by  the  name  of  *  Funis 
uncatus  angustifolius,*  but  the  process  of  preparing  the 
extract  was  first  fully  described  bv  Dr.  C.  Campbell,  one  of 
the  early  medical  officers  of  tne  station  of  Bencoolen, 
who  paid  considerable  attention  to  the  useful  plants  of  the 
neighbourtiood.  He  states  that  it  is  chewed  by  the  Malay's 
mingled  with  betel-leaf  and  areca-nut  in  the  same  way 
that  catechu  is  used  on  the  continent  of  India,  and  was 
solicitous  that  a  trial  should  be  made  of  its  power  in  tan- 
ning. The  preparation  he  describes  as  simple :  '  the  young 
shoot  and  leaves  are  shred  and  bruised  in  water  for  some  hours, 
until  a  feculum  is  deposited :  this,  inspissated  in  the  sun  to 
the  consistence  of  a  paste,  is  thrown  into  moulds  of  a  circular 
form,  and  in  this  state  the  gambier  is  brought  to  market.* 
In  this  mode  Dr.  C.  saw  it  prepared  in  his  journey  to  Cochin- 
China,  at  a  small  village  where  the  sultan  of  Moco  had 
established  a  colony  for  carrying  on  the  manufacture  to  a 
considerable  extent.  Dr.  Roxburgh  states  that  *  in  other 
parts  to  the  eastward  of  the  Bay  of  Bengal  he  learned  that 
the  process  is  carried  on  by  boiling  the  leaves  and  young 
shoots ;  evaporating  the  decoction  by  fire  and  the  heat  of 
the  sun.  When  sufficiently  insnissated,  it  is  spread  out 
thin,  and  cut  into  little  square  calces  and  dried.'  Marsden 
says  {Hist,  of  Sumatra,  p.  243),  that  gambier  is  a  substance 

*  Mr.  Lyell  ba«  jiiGt  rearl  to  the  Gtfologicftl  Society  of  London  a  moat  in* 
tcrefting  paper  on  these  foeril  footstep  fVom  materuda  collected  by  him  in 
Amorioa.    Dr.  M inteU  Iuk  alio  called  aitentioB  to  m»im  tnm  the  W««ld« 
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prepared  fVom  the  leaves  of  a  tree  of  that  name,  by  boiling 
their  juices  to  a  consistence,  and  making  it  up  into  little  balls 
or  squares.  It  may  be  procured  at  ten  dollars  per  cwt.  He 
refers  for  a  particular  detail  of  the  cultivation  and  manu- 
facture to  the  2nd  vol.  of  the  '  Trans.'  of  the  Batavian  So- 
ciety. Mr.  Hunter  (Linn.  Trans.,  ix.,  p.  220)  says,  that  in 
Prince  of  Wales  Island  the  substance  is  prepared  by  boil- 
ing the  leaves  for  an  hour  and  a  half,  adding  more  water 
as  the  first  wastes,  till  towtutls  the  end  of  the  process, 
wrhen  it  is  inspissated  to  the  consistence  of  thin  syrup,  and 
v^hen  taken  off  the  fire  and  allowed  to  cool  it  l)ccomes 
solid.  It  is  then  cut  into  little  square  pieces,  which  are  dried 
in  the  sun,  and  turned  frequently.  Mr.  Bennett,  in  his 
*'  Wanderings,*  has  given  a  very  detailed  account  of  the  mode 
of  preparing  the  cubical  variety  at  Singapore.  The  leaves 
are  plucked  from  the  prunings,  and  boiled  in  a  cauldron  of 
bark  with  an  iron  bottom.  The  decoction  is  evaporated 
to  the  consistence  of  a  very  thick  extract,  of  a  light 
brownish  colour,  like  clay,  which  is  placed  in  oblong 
moulds.  It  is  then  divided  into  squares  and  dried  in  the 
sun  on  raised  platforms.  The  finest  varieties  are  usually 
retained  for  chewing ;  the  browner  and  more  strong-tasted 
are  exported  to  China,  &c.,  and  to  Europe.  The  best  is 
made  in  the  Isle  of  Bintong,  the  next  best  in  Lingin.  In 
the  year  1839  no  less  than  5213  tons  were  imported  into 
this  country,  chiefly  for  the  use  of  tanners,  bemg  power- 
fully astringent,  as  it  contains  from  36  to  40  per  cent,  of 
tannin. 

'  U'NCIA,  the  twelfth  part  of  the  As.  The  mathema- 
ticians of  the  seventeentn  centurjr  frequently  used  this 
word  to  signify  the  numerical  coefficient  of  an  algebraical 
letter.  Thus  Halley  (Phil,  Trans.,  No.  216)  talks  of  ♦  that 
admirable  invention  of  Mr.  Newton,  whereby  he  deter- 
mines the  UnciiPt  or  numbers  prefixed  to  the  members 
composing  powers,'  meaning  to  speak  of  what  we  should 
now  call  the  numerical  coefficients,  which  enter  in  any 
particular  case  of  the  binomial  theorem. 

UNCITES,  a  fossil  genus  of  Brachiopoda,  proposed  by 
Defrance  for  a  shell  found  in  the  '  transition '  limestone  of 
Paffrath  and  Gerol stein.  It  is  united  by  Von  Buch  with 
Gypidium  of  Dal  man  (supposed  to  be  equivalent  to  Penta- 
m'erus  of  Sowerby),  as  a  subdivision  of  Terebratula.  Brown, 
adopting  the  genus,  fi  gpires  the  shell  as  Uncites  Gryphus 
C  Lithaea  Geognost.,'  pi.  2,  f.  6). 

UNDE'CAGON,  a  figure  of  eleven  sides. 

UNDERWRITERS.     [Ships.] 

UNDETERMINED  (Mathematics),  not  known,  as  dis- 
tinguished from  indeterminate,  which  cannot  be  known. 
Thus,  *  What  numbera  are  those  whose  sum  is  100?'  is  inde- 
terminate :  many  numbers  will  satisfy  the  condition,  but 
the  problem  contains  no  mode  of  distinguishing  the  answer 
which  is  wanted,  or  of  giving  a  preference  to  one  answer 
over  another.  But  an  undetermined  Quantity  may  be 
determinate,  or  capable  of  being  determined.  There  is, 
however,  frequently  a  want  of  proper  distinction  in  the 
use  of  these  words.     [Indetirminatb.] 

UNDULATORY  THEORY  OP  LIGHT,  a  theory  in 
which  it  is  attempted  to  explain  the  phenomena  of  light 
by  the  supposed  vibrations  of  an  ethereal  medium. 

Descartes  is  considered  as  the  first  who  entertained  the 
opinion  that  vision  might  be  so  expkiined ;  but  that  phi- 
losopher only  states  that  light  may  be  a  certain  movement 
or  action  of  the  molecules  of  air  and  other  pellucid  sub- 
fttanees.  He  supposes  that  the  effects  may  be  instanta- 
neously transmitted  to  the  eye  ;  and  he  compares  the  ap- 
prehension of  external  objects  by  vision  to  that  which  a 
blind  man  obtains  when,  holding  a  stalP  at  one  of  its  ex- 
tremities in  the  hand,  the  opposite  extremity  comes  in  con- 
tact with  an  obstacle.  CDioptrices,'  cap!  1.)  MaUe- 
branche  appears  to  have  conceived  that  there  existed  an 
analogy  between  the  phenomena  of  sound  and  those  of 
light ;  ascribing  the  former  to  vibratory  movements  of  the 
particles  of  air,  and  the  latter  to  the  lik&  movements  of  the 
particles  of  an  ethereal  medium  between  the  luminous 
Dody  and  the  eye.  But  Huyghens  {Tractatus  de  Lumim) 
both  advanced  the  undulatory  hypothesis  and  explained 
by  it  the  principal  circumstances  relating  to  the  reflexion 
and  refraction  of  li^ht.  The  hypothesis  has  since  been 
adopted  by  many  distinguished  mathematicians,  both  in 
this  country  and  on  the  Continent,  among  whom  may  be 
mentioned  Euler,  Dr.  Young,  MM.  Fresnel  and  Poiison, 
Sir  John  Herschel^  and  Mr.  Airy. 

In  order  to  understand  the  mechanism  of  the  undula. 


tions,  let  it  be  imagined  that  a  particle  of  a  luminous 
Ixxl}^,  as  the  sun  or  the  flame  of  a  candle,  is  in  any  state 
of  vibration  at  a  given  moment,  and  that  it  causes' vibra- . 
tions  in  the  particles  of  an  elastic  ethereal  medium  about  * 
it :  also,  for  simplicity,  let  it  be  supposed  (the  density  of 
the  medium  being  uniform)  that  the  latter  particles  per- 
form their  vibrations  to  and  fro  in  e^al  times,  within  very 
short  and  equal  distances,  on  each  side  of  the  points  at 
which  they  would  be  at  rest  if  the  ether  were  undisturbed, 
and  in  the  directions  of  radii  from  the  luminous  particle  ; 
so  that,  in  the  time  that  any  particle  performs  one  vibra- 
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tion  to  or  fro,  a  certain  number  of  the  particles,  instead  of 
remaining  at  equal  distances,  as  in  the  line  fic,  will  have 
disposed  themselves  in  the  manner  shown  between  the 
points  a'  and  b\  V  and  c',  and  so  on.  Now,  the  motions 
of  the  ethereal  particles  in  all  the  radiating  lines  being 
supposed  equal,  the  particles  whi(^  are  in  the  surface  of 
an  imaginary  sphere  havinif  the  luminous  particle  for  a 
centre,  will  be  in  like  positions  or  like  states  of  condensa- 
tion with  respect  to  those  which  are  within  and  beyond 
that  surface  ;  and  the  shell,  or  interval  (  =  a'6',  6'c',  &c.) 
between  the  two  nearest  surfaces  at  which  the  particles 
are  in  like  states,  is  called  the  length  of  a  wave,  or  undula- 
tion :  let  this  be  represented  by  X.  Then,  if  T  be  the  time 
in  which  any  ethereal  particle  peiforms  one  vibration  to 
or  fro,  and  V  be  the  velocity  of  light  (which  from  astro- 
nomical observations  is  sboixt  192,000  miles  per  second), 
we  have  VT  =  X.     If  V  be  expressed  in  inches,  X  will  be 

a  very  small  fi-aotion  of  an  inch ;  —  will  express  the  num- 
ber of  undulations  a'l/  in  one  inch,  and  this  being  multi- 
tipled  by  V  in  inches  will  give  ■=-,  or  the  number  of  undu- 
lations which  are  supposed  to  be  made  in  one  second,  or 
the  number  of  times  m  whicli,  during  one  second,  an  ethe- 
real particle  makes  a  vibration  to  or  fro.  As  the  impulse 
communicated  by  the  luminous  particle  continues,  the 
waves  advance  with  the  velocity  V,  their  radii  increasing 
in  length ;  so  that  if  tlie  origin  of  the  light  is  in  a  celestial 
body,  the  surface  of  the  wave  at  the  earth  may  be  con- 
sidered as  a  plane. 

When  the  waves  from  a  luminous  point  arrive  at  or  near 
any  surface  which  may  arrest  or  change  the  rate  of  their 
progress,  eveiy  point  in  such  surface  is  conceived  to  be- 
come the  centre  from  whence,  as  if  it  were  a  new  luminous 
point,  proceeds  another  series  of  concentric  spherical 
waves,  the  length  X  remaining  the  same  as  before  if  the 
ethereal  medium  is  the  same.  The  waves  thus  proceeding 
from  the  different  points  of  an  object  by  which  tne  original 
wave  was  arrested  interfere  with  one  another,  but  a  plane, 
or  curve  surface,  as  m  »,  m'  n',  &c.,  which  is  a  tangent  to 


the  surfaces  of  the  secondary  waves  at  points  where  the 
particles  are  in  like  states,  or  phases,  is  to  be  considered 
as  the  front  of  a  wave. 

The  secondary  waves  thus  arising  may  be  either  re- 
flected back  from  the  surface  of  the  medium  on  which  the 
original  wave  is  incident,  or  they  may  be  transmitted 
through  that  medium :  in  the  latter  case  they  are  sup- 
posed to  be  produced  either  by  vibrations  immediately 
communicated  to  the  ethereal  matter  within  the  medium, 
or  to  this  matter  through  vibrations  excited  in  the  par- 
ticles of  the  medium  itself:  but  the  velocity  of  the  trans- 
mitted waves  is  supposed  to  be  different  from  that  of  the 
incident  waves  when  the  density  or  elasticity  of  the  refract- 
ing medium  differs  from  that  in  wliich  tne  rays  moved 
previously  to  their  incidence. 

#«.The  number  of  vibrations  to  or  fro  which  an  ethereal 
particle  makes  in  a  given  time  is  supposed  to  determine 
the  colours  of  natural  bodies :  but  v  is  constant,  since  it  * 
depends  on  the  homogeneity  and  uniform  els^^^of  ther 
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ethereal  medium ;  therefore  the  values  of  X  and  T  differ 
for  different  colours :  the  values  which  cause  the  percep- 
^tion  of  redness  are  the  greatest,  and  those  which  produce 
*the  violet  colour  are  the  least. 

Undulations  are  conceived  to  be  of  various  kinds ;  that 
which  has  been  described  is  analogous  to  the  move- 
ment in  air  by  which  sound  is  produced.  A  second  kind 
may  be  supposed  to  be  that  m  which  the  particles  in 
each  radiatmg  line  perform,  without  any  movement  in  the 
direction  of  the  line,  oscillations  of  sinalf  extent  alternately 
on  each  side  of  it ;  the  oscillations  taking  place  in  direc- 
tions perpendicular  to  the  line  and  in  one  plane:  the 
points  where  the  particles  are  at  the  greatest  distances 
from  the  line  on  either  side  are  at  equed  intervals  along 
the  line  ;  and  each  of  these  intervals  constitutes  the  length 
of  an  undulation.  This  kind  of  vibration  is  nearly  analo- 
gous to  that  which  takes  place  on  the  surface  of  water 
when  a  stone  has  been  let  fall  in  it.  Both  of  these  kinds 
of  vibration  may  be  conceived  to  take  place  at  the  same 
time  ;  and  the  last  may  be  combined  with  a  like  vibration 
|n  a  plane  at  right  angles  to  the  former  plane.  [Polariza- 
tion OF  Light.]  It  must  be  observed  that,  whatever  be 
the  kind  of  undulation,  the  greatest  excm-sions  of  a  par- 
ticle on  each  side  of  itg  mean  place  are  supposed  to  be 
equal  to  a  very  small  fiuction  of  the  length,  X,  of  an  undu- 
lation. 

The  vibrations  produced  on  the  fibres  of  the  retina  by 
the  vibrations  of  the  ethereal  particles,  are  supposed  to  be 
the  cause  of  the  perception  of  brightness.  A  single  im- 
pulse, or  one  repeated  at  irregular  intervals,  may  not  be 
capable  of  producing  such  perception ;  but  if  the  impulses 
are  repeated  at  the  same  point,  corresponding  motions 
may  be  excited  in  the  fibres,  and  hence  the  perception 
may  arise :  differences  of  colour  are  conceived  to  depend 
on  the  times  in  which  the  successive  impulses  are  repeated. 
From  reasonings  founded  on  the  fact  that  no  ^ain  or  loss 
of  light  is  experienced  in  reflexion  or  refraction,  so  that 
the  amount  of  its  intensity  remains  constant  however  the 
velocities  of  the  particles  may  be  changed  in  quantity  or 
sign,  it  is  inferred  that  the  maximum  intensity  of  light  in 
the  eye  may  be  expressed  by  the  square  of  the  whole  am- 
plitude of  the  vibrations  of  the  ethereal  particles. 

In  order  to  exhibit  the  manner  in  which  reflexion  takes 
place  at  a  plane  surface,  on  the  undulatory  hypothesis,  let 
the  plane  of  the  paper  be  perpendicular  to  that  of  the  re- 
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flectinr  surface,  and  let  AB  be  the  line  of  section ;  also 
let  MN,  PQ,  RS  be  three  radii  diverging  from  a  luminous 
point,  which,  for  simplicity,  conceive  to  be  at  such  a  dis- 
tance that  the  radii  may  be  considered  as  pai-allel  to  one 
another :  again,  the  successive  fronts  of  the  waves  being 
supposed  to  be  plane  surfaces,  let  them  intersect  the  plane 
of  tne  paper  in  straight  lines  perpendicular  to  the  radii. 
Then  the  waves  which  are  in  part  arrested  at  N  and  Q 
would,  if  there  had  been  no  interru|>tion,  have  continued 
their  motion,  and  a  wave  front  passing  through  S  would 
have  cut  the  paper  in  the  line  w^S,  the  ethereal  particles 
in  the  plane  passing  through  that  line  being  in  the  like 
phase. 

But,  in  consequence  of  the  interruption,,  let  spherical 
waves  diverge  from  N,  Q,  and  S :  these  moving  with  the 
same  velocity  as  the  original  wave,  the  radii  Nw',  Qo'  of 
the  waves  which  diverge  from  N  and  Q  will  be  equal  to 
N«,  Q^,  at  the  time  that  a  wave  begins  to  diverge  from  S  : 
it  is  evident,  therefore,  that  a  straight  line  passing  through 
S  will  touch  the  spherical  surfaces  at  q'  and  n%  and  will 
be  the  intersection  of  the  front  of  the  reflected  wave  with 
the  paper.  This  front  will  be  a  plane,  and  the  line  Sj'fi' 
Will  make  with  NS  an  angle  equal  to  NSn.  Pcppendicu- 
l«ca  to  this  line,  as  Nn'»  Qfj[  produced,  will  denote  the 


direction  of  the  motion  of  the  reflected  wave ;  and,  from 
the  equality  of  the  triangles  SN«',  SNn,  &c.,  it  follow* 
that  this  direction  will  make  with  a  perpendicular  to  the 
reflecting  surface  an  an^le  equal  to  that  which  is  made  b% 
any  of  the  lines  MN,  PQ,  &c.  That  is,  the  angle  of  re- 
flexion is  equal  to  the  angle  of  incidence. 

The  manner  in  which  ordinary  refraction  at  a  plane  sur- 
face takes  place  on  the  undulatory  hypothesis  is  thus  ex- 
plained. Let  AB  be  the  intersection  of  the  refracting  sur- 
face with  the  paper,  and,  as  before,  let  MN,  PQ,  RS  t>e 
three  radii  supposed  to  be  parallel  to  one  another ;  also  let 
n^S  be  the  front  of  a  wave  which  would  have  been  formed 
if  there  had  been  no  interruption.  Now,  in  conaequence 
of  the  interruption,  let  antations  be  excited  in  the  ether 
within  the  body*  so  that  N,  Q,  and  S  become  the  centres 
of  spherical  waves  whose  particular  fronts  n',  9^,  and  S  ad- 
vance in  the  medium  with  velocities  eaual  to  one  another, 
but  different  from  that  of  the  original  wave  before  inci- 
dence :  let  Qf  be  to  Qg',  and  Nn  to  Nn^  in  the  same  ratio 
as  the  velocities  of  the  waves  previously  and  subsequentij 
to  the  time  of  incidence  (suppose  as  in  to  1) ;  ^then  Sq'a' 


will  be  a  straight  line,  and  will  represent  the  interaectioa 
of  the  plane  front  of  the  refraoted  wave  witii  the  plane  of 
the  paper.  The  angles  NSn,  NS«',  are  eaual  to  those 
which  the  directions  of  the  incident  and  retracted  waves 
make  with  a  perpendicular^to  the  refracting  surfoce ;  there- 
fore 

Nil  :  Nn'  (m  :  I)  ::  sine  of  incidence  :  sine  of  refraction 
(see  also  Liort,  p.  476,  coL  2),  and  the  velocities  of  the 
waves  before  and  after  incidence  are  to  one  another  as  the 
sine  of  incidence  is  to  the  sine  of  refraction. 

Ixi  order  that  the  relation  between  the  sines  of  incidence 
and  refraction  may  be  conformable  to  the  lesults  of  expe- 
riment, it  is  necessary  to  assume  thai  the  velocity  of  the 
waves  is  diminished  when  they  enter  a  medium  more  dense 
than  that  in  which  they  previously  moved;  and  in  this 
circumstance  the  undulatory  theory  is  opposed  to  the  theoiy 
of  emission :  for,  in  the  latter,  the  velocity  of  light  is  sup- 
posed to  be  increased  when  it  passes  from  any  medium 
into  one  mote  dense. 

When  concentric  waves  fall  on  the  surface  of  a  concave 
mirror,  the  points  on  the  latter  which  are  struck  by  the 
vibrating  particles  of  ether  become  the  centxvs  of  spherical 
reflected  waves,  the  directions  of  whose  motions,  on  ac- 
count of  the  equality  of  the  angles  of  incidence  and  re- 
flexion, tend  towards  the  axis  of  the  mirror ;  and  the  sur- 
faces which  touch  all  the  reflected  waves  at  points  in  the 
like  phase  become  those  of  as  many  general  reflected 
waves  of  spherical  forms,  having  their  convexities  towards 
the  mirror.  These  general  waves  go  on  contracting  till 
they  pass  successively  through  some  point  in  the  axis  ;-the 
form  of  the  mirror  being  such  as  to  permit  the  directions 
of  the  motions  of  the  reflected  waves  to  concur  in  a  point : 
from  this  point,  which  is  the  focus  of  the  mirror,  they 
afterwards  diverge  as  from  a  radiant  point.  It  is  easy  to 
conceive  that  the  general  front  of  a  wave  formed  by  a  sur- 
face which  touches,  at  points  where  the  ethereal  particles 
are  in  the  like  phase,  the  surfaces  of  waves  refracted  in  s 
transparent  medium  (at  a  convex  surface  for  example)  will 
be  spherical,  and  will  have  its  convexity  towards  the  re- 
fracting surface.  These  waves  will  go  on  contracting, 
and  pass  successively  through  some  point  in  the  axis,  pro- 
vided the  form  of  the  surftice  of  the  medium  be  such  as  to 
permit  the  directions  to  concur  in  one  point :  this  point  is 
the  focus,  and  from  it,  as  from  a  radiant  point,  the  con- 
centric waves  afterwards  diverge. 

When  several  undulations  coexist,  they  are  said  to  inter- 
fere with  one  another ;  and  assuming  that  the  displacement 
of  a  particle  produced  by  any  number  of  coexisting  undula- 
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-which  the  undulations  would  separately  produce,  the  rules 
of  integration  will  give  the  whole  amount  of  the  disturb- 
ance produced  by  the  interference  of  any  number  of  waves. 
When,  for  example,  two  waves  are  equal  in  length,  the 
greatest  amplitudes  of  vibration  may  occur  at  places  which 
are  at  intervals  from  one  another  equal  to  X,  2\,  3\,  &c. ; 
and  if  the  amplitudes  are  equal,  the  whole  amp'itude  of 
vibration  will  be  double  that  of  one  particle  alone  :  thus 
on  a  screen  the  light  produced  by  the  two  undulations  will 
he  twice  as  great  as  that  which  would  be  produced  by  one. 
On  the  other  hand,  if  two  equid  undulations  are  trans- 
mitted in  the  same  direction,  and  the  one  follows  the 
other  at  an  intervaJ  equal  to  JX,  |X,  |X,  the  maximum  of 
amplitude  in  one  will  coincide  with  the  minimum  in  the 
other,  and  the  eflfects  will  be  destroyed,  or  the  particles 
will  be  at  rest,  and  on  a  screen  darkness  will  be  the  result. 
Tf  the  undulations  follow  at  other  distances,  the  destruction 
of  the  vibrations  will  be  incomplete,  and  on  the  screen 
the  brightness  will  have  some  intermediate  degree  of 
intensity. 

With  respect  to  polarized  light,  the  experiments  of  MM. 
Fresnel  and  Arago  have  shown  that  two  series  of  waves 
which  are  polarized  in  the  same  plane  interfere  with  one 
another  in  the  manner  just  mentioned,  as  if  the  light  were 
not  polarized  :  also  that  if  two  series  of  waves  are  polarized 
in  planes  at  right  angles  to  each  other,  and  are  in  circum- 
stances similar  to  those  in  which  the  waves  of  common 
light  would  destroy  each  other's  disturbances,  their  inter- 
ference produces  no  effect. 

On  the  corpuscular  hypothesis,  if  the  particles  of  light 
are  supposed  to  proceed  from  a  luminous  point  in  direc- 
tions strictly  rectilinear,  it  must  follow  that  the  shadow 
cast  on  a  screen  by  an  opaque  body  would  have  a  well -de- 
fined boundary  ;  also  that  its  magnitude  would  depend  on 
that  of  the  body  and  on  the  distance  of  the  latter  from  the 
luminous  point  and  iVom  the  screen.  But  before  the  year 
1663  Grimaldi  had  observed  that  when  a  pencil  of  light 
was  received  in  a  diirk  room  through  a  small  circular 
orifice,  the  rays,  instead  of  continuing  to  be  parallel  to  one 
another,  diverged  in  a  conical  manner;  and  that  the 
shadow  cast  by  an  opaque  body  was  bordered  by  coloured 
bands  or  fringes :  he  s&so  observed  that  when  light  was 
admitted  through  two  small  orifices  near  one  another,  the 
rays  diverging  from  thence  became  intermixed,  and  that 
the  space  on  the  screen  on  which  the  intermingled  rays 
fell  was  darker  than  the  part  enlightened  only  by^the  rays 
from  one  orifice.  A  few  years  afterwards  l5r.  Hooke,  in 
this  country,  observed  the  like  phenomena,  and  published 
an  account  of  them  in  hfs  *  Imcrographia '  (1665).  The 
impossibility  at  that  time  of  giving  a  satisfactoir  explana- 
tion of  these  appearances  seems  to  have  led  Huygens  to 


propose  the  theory  of  undulations. 

When  Newton  nad  succeeded  in  explaining  th^  pheno- 
mena of  the  concentric  coloured  rings  which  are  formed 
between  the  surfaces  of  two  prisms  or  convex  lenses  of 
glass,  by  assuming  that  the  particles  of  light  in  a  refracting 
medium  experience  alternately,  at  the  end  of  very  small 
and  equal  intervals,  fits  of  easy  reflexion  and  of  easy  trans- 
mission, he  applied  the  principle  to  the  passage  of  ra}'s 
near  the  edge  of  an  opaque  body.  He  conceived  that  by 
alternate  fits  of  easy  attmction  and  repulsion  in  the  par- 
ticles of  light  the  rays  might  assume  a  serpentine  form ; 
and  that  from  corresponding  points  in  the  flexures  they 
might  send  off  particles  in  lines  which,  crossing  one  an- 
other, would  form  series  of  points  where  the  light  would  be 
more  condensed  than  in  the  intermediate  spaces.  The 
order  and  magnitudes  of  the  bands  or  fringes  thus  pro- 
duced on  a  screen  have  to  a  certain  extent  been  explained 
by  Newton's  hypothesis,  but  the  theory  of  the  interference 
of  waves  has  been  shown  by  l>r.  Young  and  M.  Fresnel  to 
account  completely  for  the  phenomena :  it  does  not  how- 
ever follow  that  the  corpuscular  theory  is  incapable  of 
affording  an  equally  satisfactory  explanation.  [Diffrac- 
tion, col.  2.1 

From  the  first  principles  of  the  undulatory  theory  it  fol- 
lows that  the  coloured  rings  between  two  lenses,  when  seen 
by  reflexion,  should  be  of  the  same  kind  and  in  the  saipe 
order  as  the  rings  seen  by  transmission,  beginning  with 
a  bright  spot  in  the  centre  (for  the  interval  net  ween  the 
lenses  vanishes  at  the  point  of  contact,  and  therefore  the 
waves  reflected  from  both  surfaces  to  the  eye  must  there  be 
in  like  states),  whereas  the  central  spot  seeq  by  reflection  is 
quite  black,  and  the  waves  must  consequently  destroy  one 


another's  effects.  In  order  to  reconcile  this  discrepancy,  it 
becomes  necessary  to  suppose  that  half  an  undulation  is 
lost  or  gained  by  the  waves  reflected  either  from  the  first 
or  second  surface  ;  and  the  supposition  is  considered  by  no 
means  improbable,  since  there  may  exist  some  variation 
from  its  ffeneral  state,  in  the  density  or  elasticity  of  the 
ether  at  the  surfaces  of  the  lenses.  It  must  also  be  ob- 
served that  when  light  falls  on  the  lenses  at  great  angles  of 
incidence,  the  dilatations  of  the  rings,  computed  on  the 
undulatory  hypothecs,  differ  considerably  from  the  results 
of  experiment :  no  cause  has  yet  been  assigned  for  this 
circumstance,  but  it  has  been  supposed  that  it  may  arise 
fVom  variations  in  the  general  law  of  refraction  when  the 
incidences  are  great. 

It  was  objected  by  Newton  to  the  undulatoiy  theory, 
that,  if  just,  Hght  passing  by  the  edges  of  an  opaque  body 
ought  to  be  inflected  into  the  shadow  cast  by  the  body,  as 
waves  of  air  and  water  flow  round  any  obstacle  which  may 
be  in  the  direction  of  their  motion :  the  difficulty  has  not 
wholly  been  removed ;  but  it  is  well  known  that  such  in- 
flexions do  really  take  place  to  a  certain  extent,  and  the 
circumstances  attending  them  have  been  fully  explained 
by  the  theory.  Dr.  Young  allowed  a  diverging  pencil  of 
light  to  pass  into  a  dark  room  through  a  very  small  orifice, 
and  having  placed  in  the  pencil  a  narrow  and  opaque 
body  with  parallel  sides,  he  observed  that  the  shadow 
which  the  body  cast  on  a  screen  was  divided  by  parallel 
coloured  banas  alternately  dark  and  bright,  the  band  in 
the  middle  being  always  bright.  ^  Now,  that  this  appear- 
ance resulted  from  the  interference'  of  the  light  after  being 
deflected  at  the  edges  of  the  opaque  body  was  evident, 
because  on  intercepting  the  light  at  one  side  of  the  body, 
the  bands  immediately  disappeared.  In  order  to  account 
for  the  appearance  of  the  bands  on  the  undulatory  hypo- 
thesis, it  is  only  necessary  to  observe,  that,  the  paths  of  the 
WAves  of  light  from  the  edges  of  the  body  to  a  point  on  the 
screen  opposite  its  centre  being  equal  to  one  another,  the 


fronts  of  the  interfering  waves  must  arrive  at  that  centre 
in  the  same  state  ;  and  their  effects  being  added  together, 
there  must  result  a  maximum  of  brightness :  but  the  paths 
of  the  waves  fVom  the  edges  of  the  body  to  any  other  part 
of  the  shadow  on  the  screen  will  be  unequal ;  and  at  every 
place  where  the  difference  is  exactly  an  uneven  multiple 
of  JX,  the  waves  must  arrive  in  opposite  phases,  and  thus 
destroy  each  other's  effeets,  or  produce  darkness :  between 
these  dark  bands  the  degrees  of  brightness  will  depend 
upon  the  states  of  the  interfering  waves  at  those  places.  If 
the  incident  light  is  homogeneous,  or  of  one  colour,  all  the 
bright  bands  are  of  that  colour,  and  the  intervals  between 
them  are  black. 

Besides  the  bands  so  formed  within  the  geometrical  sha- 
dow of  the  body,  a  series  of  parallel  bands  was  also  ob- 
served on  the  exterior  and  on  each  side  of  that  shadow : 
these,  like  the  fringes  noticed  by  Grimaldi  and  Newton, 
are  conceived  to  be  produced  by  the  interference  of  the 
waves  of  light  which  come  directly  from  the  luminous 
point  with  those  which  are  deflected  at  the  edges  of  the 
opaque  body ;  but,  in  order  that  the  results  of  theory  may 
be  conformable  to  experiment.  Dr.  Young  found  it  neces- 
sary to  assume  that  there  is  a  gain  or  a  loss  of  half  the 
length  of  a  wave  in  the  paths  of  those  which  are  deflected ; 
as  m.  the  application  of  the  principle  of  interference  to 
the  coloured  rings  observed  by  reflexion  between  glass 
lenses. 

The  gain  or  loss  of  half  an  undulation  must  also  be  al- 
lowed for  in  explaining  the  phenomena  of  the  bands  or 
fringes  produced  by  polarised  Hght.  Thus,  when  a  series 
of  polarized  waves  is  made  to  pass  through  a  lamina  of 
sulphate  of  lime  whose  principal  section  is  inclined  at  45" 
to  the  plane  of  original  polarization,  the  waves  become  di- 
vided into  two  series  parallel  to  one  another  and  moving 
with  different  velocities:  then,  if  a  thick  rtiomboid  of 
Iceland  spar  is  placed  so  as  to  receive  the  *  ordinary '  and 
•extraordinary*  waves  when  transmitted  through  two 
small  orifices  in  an  opaque  plate,  each  series  gives  rise  to 
three  sets  of  coloured  bands.  But  when  there  is  so  placed 
a  thin  plate  of  spar  by  which  the  courses  of  the  two  sets  of 
waves  are  not  sensibly  separated  from  each  other,  instead 
of  three  sets  of  bands,  only  one  is  observed  :  hence  it  follows 
according  to  the  theory,  that  half  an  undulation  is  gained 
or  lost  at  the  place  where  the  extraordinary  waves  separate 
fh)m  the  others ;  or  that  the  two  series  of  waves  become 
polarized  in  planes  at  right  angles  to  one  another,  so  as  to 
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be  prevented,  from  assuming  the  state  of  interference  by 
which  coloured  bands  would  be  produced. 

That  the  inflexions  of  the  luminiferous  waves  about  the 
sides  of  any  obstacle  to  their  direct  progress  are  incon- 
siderable may  be  supposed  to  arise  from  the  shortness  of 
the  undulations  in  an  ethereal  medium  compared  with  the 
extent  of  the  resisting  surface :  on  which  account  the 
lateral  disturbances  arising  from  their  interference  with 
one  another  decrease  with  great  rapidity  and  soon  become 
insensible. 

Phenomena  similar  to  those  which  have  been  mentioned 
are  exhibited  when  a  pencil  of  light,  admitted  into  a  dark 
room  and  allowed  to  pass  through  an  orifice,  is  received  on 
a  screen.  If  the  orifice  is  a  narrow  slit  with  parallel  sides, 
the  image  on  the  screen  will  be  a  series  of  parallel  bars, 
alternately  dark  and  bright,  and  symmetrically  disposed  on 
each  side  of  a  bright  bar  in  the  centre  :  if  the  orifice  is  cir- 
cular, the  central  image  is  either  a  bright  or  a  dark  spot 
according  to  the  distance  of  the  screen,  and  about  it  are 
concentnc  coloured  rings.  It  is  remarkable  that  if  the 
pencil  of  light  falls  upon  an  opaque  object  of  small  di- 
•mensions,  the  place  on  the  screen  where  the  geometrical 
image  of  that  object  should  fall  is  bright,  and  of  the  same 
intensitv  as  it  would  have  been  if  no  object  had  been  in- 
terposed. 

The  breadths  of  the  bands,  and  the  diameters  of  the 
concentric  circles  of  light  and  darkness,  are  found  to  die- 
pend  on  the  breadth  or  diameter  of  the  aperture,  and  not 
on  the  nature  of  the  material  by  which  the  diifraction  is 
produced ;  and  Dr.  Young  considers  this  circumstance  as 
a  strong  argument  a^^ainst  the  opinion  that  the  pheno- 
mena are  the  results  of  attractive  and  repulsive  forces  ex- 
ercised by  the  edges  of  the  material  on  the  particles  of 
light.  But,  at  the  same  time,  it  may  be  observed  that 
some  discrepancies  between  the  results  of  the  undnlatory 
theory  and  the  phenomena  of  diifrskction  within  the  sha- 
dows of  small  circular  discs  have  been  pointed  out  by 
Professor  Potter  of  University  College,  London. 

FVom  the  breadths  of  the  bands  produced  by  the  diffrac- 
tion of  light  are  obtained  the  lengths  of  the  waves  of  dif- 
ferent colours ;  and  a  convenient  method  of  forming  the 
bands  for  this  purpose  consists  in  causing  the  light  to  be 
reflected  from  two  mirrors  inclined  to  each  other  at  a  very 
small  ande,  or  to  be  refracted  through  a  triangular  prism, 
two  of  whose  sides  make  very  small  angles  with  the  third  : 
the  light  is  allowed  to  diverge  from  a  luminous  point,  and, 
after  reflexion  or  refraction,  the  interference  of  the  waves 
will  produce  parallel  bands,  alternately  dark  and  light,  on 
a  screen.  By  the  undulatory  theory  the  distance  of  any 
bright  or  dark  band  from  the  middle  of  the  spectrum  de- 
pends directly  on  the  length  of  the  wave  and  inversely  on 
the  inclination  of  the  mirrors,  or  of  the  sides  of  the  prism, 
to  each  other;  and  since  the  inclination  may  be  made 
very  small,  the  length  X  of  the  wave  can  be  determined 
with  great  precision.  This  length,  for  the  extreme  red 
colour,  has  been  found  to  be  0*0000266  inches,  and  for  the 
extreme  violet  colour  0*0000167  inches.  The  length  of  a 
wave  for  each  colour  is  very  nearly  four  times  the  length 
of  a  fit  of  easy  reflexion,  or  easy  refraction  in  the  corpus- 
cular hypothesis. 

In  the  wave  theory  it  is  assumed  that  common  white 
light  is  caused  by  the  combined  undulations  of  the  ethereal 
medium,  when  waves  of  different  lengths  are  mixed  toge- 
ther ;  and  the  most  serious  difficulty  to  which  that  theory 
is  subject  lies  in  the  imperfect  explanation  which  it  aflbrcls 
of  the  unequal  refrangibilities  of  different  colours.  That 
there  are  no  appreciable  differences  in  the  velocities  of 
light  of  different  colours,  may  be  inferred  from  the  follow- 
ing consideration  among  others : — if  such  differences  exist, 
a  satellite  of  Jupiter,  on  entering  into  the  shadow  of  that 
planet,  would  appear  to  be  successively  tinted  with  dif- 
ferent colours,  which  is  not  the  case.  Hence,  as  refraction 
depends  on  the  difference  between  the  velocities  of  the 
waves  in  the  ether  on  the  exterior  and  in  the  interior  of 
the  lefracting  medium,  these  velocities  must  have  a  con- 
stant ratio  to  each  other  for  light  of  all  colours ;  it  should 
follow,  therefore,  that  no  dispersion  of  the  colours  after  re- 
fraction can  take  place :  this  is  contrary  to  fact,  and  the 
only  attempt  which  has  been  made  to  remove  the  difficulty 
consists  in  assuming  that  the  vibrations  of  the  ether  in  re- 
fracting nfedia  are  variously  affected  by  the  vibrations  of 
the  particles  of  the  medium  itself.  Mr.  Airy  suggests  that 
the  development  of  the  action  caused  by  the  pa^cles  of  a 


refracting  medium  may  depend  on  time,  and  on  tliat  ac- 
count it  may  give  rise  to  unequal  refrangibilities  by  pro- 
ducing differences  in  the  velocities  with  which  waves  are 
transmitted  through  the  medium.  {Mathematical  Tracts^ 
pp.  285-6,  note.) 

Much  stress  is  laid  on  the  accuracy  with  which  the  phe- 
nomena of  diffraction  are  accounted  for  on  the  undulatory 
Jiypothesis ;  but  while  there  yet  remains  unexplained  by 
that  hypothesis  so  impoi*tant  a  circumstance  as  the  different 
refrangibilities  of  light,  which  are  satisfactorily  accounted 
for  on  the  corpuscular  theory,  and  while  our  knowledge  ot 
the  action  of  material  particles  on  one  another,  as  well  as  of 
the  propagation  of  motion  through  elastic  media,  is  so  im- 
perfect, philosophers  seem  to  be  fully  justified  in  suspendinj; 
their  judgment  concerning  the  relative  merits  of  the  two 
rival  theories.  ___ 

UNGER,  JOHANN  FRIEDRICH  GOTTIJEB,  was 
bom  in  1750,  at  Berlin.  His  father,  Johann  (reorg  Un^rer, 
distinguished  himself  greatly  by  the  improvements  which  he 
introduced  into  printing,  and  the  typographical  ornaments 
then  usually  displayed  m  printed  books.  The*  art  of  wood- 
cutting, which  had  fallen  into  neglect,  was  revived  by  him, 
and  he  engraved  in  wood  several  landscapes,  which  are 
even  now  considered  as  works  of  art.  When  he  died»  in 
1788,  his  son,  who  was  established  as  a  publisher  and 
printer,  followed  in  the  footsteps  of  his  father.  He  became 
one  of  the  most  distinguished  printers  and  wood-cutters  of 
his  time.  As  a  printer,  he  endeavoured  to  introduce  such 
changes  in  the  types  of  the  Grcrman  printed  characters  as 
would  bring  them  nearer  to  the  Roman,  and  remove  their 
old-fashioned  and  angular  forms.  The  kind  of  types  which 
he  introduced  were  called,  after  him,  Ungenan  types 
(Unger'sche  Schrift),  and  were  used  for  a  time  very  exten- 
sively, but  afterwards  they  gave  way  to  the  old  forms. 
The  art  of  wood-cutting  was  much  improved  by  him,  and 
he  was  the  first  who  raised  it  to  a  high  degree  of  estimation 
in  Germany.  As  an  acknowledgment  of  his  merits,  he 
was  appointed,  in  the  ywv  1900,  pro£Rfisnr  at  thp  Academy 
of  Arts  at  Berlin,  of  which  he  had  been  a  member  for  some 
years.  At  the  same  time  he  continued  his  business  as  a 
publisher,  and  many  excellent  works  appeared  from  hb 
establishment.  He  died  in  1804,  and  his  wife,  Friederike 
Helen  Unger,  a  woman  of  very  great  acquirements  and 
talent,  continued  his  business  untu  her  death,  on  the  21st 
of  September,  1813.  Friederike  Unger  acquired  a  con- 
siderable reputation  as  a  writer  of  novels,  and  as  a  trans- 
lator from  the  French  and  English,  with  which  two  lan- 
guages she  was  perfectly  familiar.  Her  novels,  which  are 
still  much  read,  are  chiefly  praised  for  their  beautiful 
delineation  of  character.  The  best  amon^  them  are: — 
1,  '  Julchen  Griinthal,  eine  Pensionsgescnichte '  (Julia 
Grunthal,  or  the  History  of  a  Girl  at  a  Boarding-school;. 
Berlin,  1794,  8vo.  A  third  and  much  enlarged  edition,  in 
2  vols.,  appeared  in  1798.  It  is  translated  into  several  lan- 
g[uages.  2,  *  Bekenntnisse  einer  Schonen  Seele '  (Confes- 
sions of  a  fair  Saint),  Berlin,  1806 ;  3,  *  Dcr  junge  Franzose 
lind  das  Deutsche  Madchen'  (The  young  Frenchman  and 
the  German  Girl),  Hamburg,  1810.  Most  of  her  works 
appeared  without  her  name. 

UNGHVAR,  a  county  of  the  kingdom  of  Hungary,  in 
the  circle  on  this  side  of  the  Theiss,  is  bounded  on  the 
north  by  Galicia,  on  the  east  by  the  county  of  Beregh,  on 
the  south-east  by  Szaboltz,  and  on  the  south-west  and  west 
by  Zemplin.  •  Ine  g[reater  part  of  the  country  is  covered 
with  mountains,  which  are  branches  of  the  Carpathians: 
only  the  smaller  south-western  portions  form  part  of  the 
great  plain  of  the  kingdom,  which  has  a  eood  and  fertile 
soil.  The  principal  nvers  are  the  Ungh,  the  Laborza,  and 
the  Latorza.  The  natural  productions  are  oats,  lye,  a  small 
quantity  of  barley  and  wheat,  wine,  and  a  great  abundance 
of  hemp.  The  area  is  about  1250  square  miles.  Nearly 
one-hali  of  the  productive  part  of  the  country  is  covered 
with  forests,  and  large  numbers  of  swine  are  driven 
from  great  distances  to  be  fattened  on  the  mast  of  these 
oak-forests.  On  the  branch  of  the  Carpathians  called  the 
IBeszkid  there  are  fine  pine-forests.  These  forests  abound 
in  most  kinds  of  game.  Fish  and  bees  are  in  abundance. 
Homed  cattle  are  sufficient  for  the  supply  of  the  inha- 
bitants. The  minerals  are  iron,  some  gold,  and  also  marble. 
The  county  has  84,250  inhabitants  (now  probably  nearly 
90,000),  of  whom,  in  1833,  62,000  were  Roman  Catholics 
(chiefly  United  Greeks),  12,000  Protestants,  and  5000  Jews. 

Unghvar,  the  chief  town  of  the  above  county,  is  situ- 
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ated  in  48''  33'  N.  lat.  and  22°  22'  E.  long.,  on  the  river 
Ungh,  at  the  place  where  it  issues  from  the  mountains  and 
dark  forests,  1272  feet  above  tho  Mediterranean.  The  situa- 
tion is  extremely  pleasant,  with  fine  views  of  the  Hegyallya 
and  the  great  plain.  Unghvar  has  an  antient  castle,  which 
is  kept  in  good  repair  and  inhabited  :  it  was  well  fortified 
so  far  back  as  the  ninth  century,  when  it  was  taken  by  the 
Hungarians  under  Arpad.  Thd  bishop  of  Munkatz  and 
his  cnaptep  reside  in  this  castle.  There  are  in  the  town  a 
seminary  for  young  clergymen,  a  Roman  Catholic  gym- 
nasium, a  very  fine  pnncipal  church,  a  newly  erected 
county-hall,  which  is  spoken  of  as  a  remarkably  beautiful 
edifice,  the  former  Jesuits'  college,  the  public  granary, 
and  several  other  handsome  buildings.  The  population  is 
about  6500.  At  the  village  of  Szobranz,  at  a  short  distance 
to  the  north-west,  there  is  a  sulphureous  bath,  which  is 
celebrated  throughout  Hungary,  out  it  must  be  warmed 
before  it  is  used.    The  water  is  likewise  taken  internally. 

(Blumenbach,  Gemdlde  der  Oesterreichischen  Monarchie 
Beschreibuhg  von  Ungam,  CrocUien,  Slavonien  ;  Hassel, 
Handbuch.) 

UNGKA-ETAM,  the  Asiatic  name  for  Hylobatea  Raf- 
Jlesii,  Geofljr.,  one  of  the  Gibbons,  or  Long-armed  Apes. 
*[Hylobates.] 

Description. — ^Hair  thick,  furry,  black,  but  in  some  lights 
deep  brown ;  loins,  and  thighs  externally,  lighter,  being 
of  a  pale  coffee  hue.  Face  encircled  with  white  hair, 
which  is  narrow  across  the  forehead ;  but  upon  the  cheeks 
expands  into  large  bushy  whiskers,  which  unite  under  the 
chin.  Back  of  tlie  hands  and  feet  black ;  face,  palms,  and 
soles  dark  blue ;  hair  on  fore-arm  reversed  towards  the 
elbow.    There  are  fourteen  pairs  of  ribs. 

Zoca/t/y.— Sumatra,  in  the  neighbourhood  of  Padang, 
where  it  is  said  to  be  very  rare.     [Ungka-puti.] 

UNGKA-PUTI,  an  Asiatic  name  for  Hylobates  agi- 
lis,  one  of  the  Gibbons.     [Hylobates,  vol.  xii.,  p.  407.*] 

Description, — Male. — Head,  shoulders,  inside  of  the 
arms,  fore-arms,  legs,  thighs,  breast,  and  boUy,  deep  coffee 
hue ;  under  surAce  of  the  "body  darker  than  the  upper 
surface.  Hind  head,  back,  and  loins,  from  behind  the 
shoulders  to  the  end  of  the  body,  and  thighs,  externally 
light  blond.  Cheeks  covered  with  large  white  whiskers, 
united  above  by  a  narrow  band  of  the  same  colour  across 
the  lower  part  of  the  forehead.  Callosities  encircled  by  a 
few  brown  hairs.  First  joints  of  the  fore  and  middle  fingere 
behind  united.  Face  bluish-black.  Eyes  sunk.  Brows 
large  and  projecting.  Hair  of  the  head  with  a  backward 
direction.  Canine  teeth  very  long  and  projecting.  Fur 
soft  and  woolly. 

Female. — Face  browner  than  that  of  the  male ;  whiskers 
not  so  large,  and  more  obscure ;  eyebrows  not  so  project- 
ing ;  breast  and  belly  less  hairy. 

Colour  of  the  young  nearly  the  same  as  that  of  adults, 
but  less  intense  ;  alwa3rs  however  darker  on  the  anterior 
part  of  the  body  than  on  the  posterior.  • 

Localities.— MK]&y  Peninsula  and  the  large  islands  of 
the  Indian  Archipelago. 

Habits,  ^c— Su'  Stamford  Raffles  states  that  both  the 
Ungka-etam  and  Ungka-]^uti  are  more  timid  than  the 
Siamang,  and  are  without  its  strength  and  boldness.  The 
people  of  the  country  where  it  resides  believe  that  the 
Ungka-puti  will  die  of  ^ef  if  it  sees  a-  preference  given  to 
another.  In  confirmation  of  this.  Sir  Stamford  remaiks 
that  one  in  his  possession  sickened  under  such  circum- 
stances, and  did  not  recover  until  relieved  from  the  cause 
of  his  vexation  by  the  removal  of  his  rival,  a  Siamang,  to 
another  apartment. 

M.  Duvaucel  observes  that  the  Ungka-puti  lives  more 
frequently  in  couples  than  in  families,  and  is  the  least 
common  of  the  genus  found  in  the  neighbourhood  of  Ben- 
coolen.  Strongly  contrasted  with  the  Siamang,  it  is,  he 
says,  surprisingly  agile,  darting  away  like  a  bird ;  and,  like 
some  birds,  is  only  to  be  shot,  so  to  speak,  flying.  Upon 
the  perception  of  the  most  distant  approach  of  danger,  it 
is  soon  far  away.  Rapidly  ascending  to  the  tree-tops,  it 
grasps  the  most  flexible  branches;  and  after  balancing 
itself,  and  acc[uiring  sufficient  impetus,  it  repeatedly  springs, 
apparently  without  effort  or  fatigue,  to  the  distance  of  forty 
feet  and  more. 

As  a  domesticated  net,  M.  Duvaucel  gives  it  credit  for 
no  extraordinary  faculty.    It  is,  he  remarks,  not  so  clumsy 

*  We  are  now  onaliled  to  give  a  more  accurate  dewription  of  the  animal  and 
itohabitf. 
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as  the  Siamang,  and  its  movements  are  more  ready  and 
graceful ;  but,  in  his  opinion,  its  manners  are  less  lively 
Qian  those  of  the  monkey-tribe  generally.  Looking  only 
at  the  external  appearance  of  its  long  and  slender  arms 
and  short  bandy  legs,  one  would  not  suppose  that  its 
muscle  was  so  vigorous  and  its  address  so  surprising ;  but 
M.  Duvaucel  adds  that  a  large  portion  of  intelligence  does 
not  seem  to  have  been  allotted  to  it :  in  this  respect  he 
considers  it  to  be  in  no  way  superior  to  the  Siamang ;  and 
he  observes  that  both  species  are  without  the  high  and 
expanded  forehead  indicative  of  superior  intelligence. 
What  he  had  seen  however  convinced  him  that  the  Ungka- 
puti  is  susceptible  of  education  to  a  certain  point.  It  has 
not,  he  says,  the  imperturbable  gravity  of  the  Siamang: 
it  may  be  tdfiified  err  pleased :  it  flies  from  danger,  and 
appreciates  good  treatment;  and  he  characterises  it  as 
greedy,  curious,  and,  occasionally,  even  gay.  Although 
without  the  guttural  sac  of  the  Siamang,  its  cry,  he  remarks, 
is  very  nearly  the  same ;  and  he  states  that  the  Ungka-puti 
is  known  by  various  names  to  the  Sumatran  natives :  among 
others,  Wou-wou,  a  designation  by  which  another  species, 
Hylobates  leuciscus,  has  long  been  distinguished. 

We  agree  in  thinking,  with  the  author  of  the  *  Natural 
History  of  Lemurs,  Monkeys,  and  Opossums,'*  that  M. 
Duvaucel  must  have  drawn  his  portraits  of  the  Un^ka- 
puti  and  the  Siamang  from  animals  in  a  state  of  debility 
and  disease.  Mr.  George  Bennett's  interesting  account 
of  the  Siamang,  in  his  *  Wanderings,'  is  much  at  va- 
nance  with  that  of  the  able  French  naturalist,  and  places 
that  species  in  a  very  different  light  as  to  its  intel- 
ligence, affection,  and  discrimination.  With  regard  to 
Hylobates  agilis^  those  individuals  which  we  have  seen 
have  been  remarkable  for  their  intelligence  and  sen- 
sibility. The  Ungka-puti  is  a  very  affectionate  creature  : 
it  has  been  known  to  seek  out  and  fondle  a  baby, 
laying  its  face  close  to  the  cheek  of  the  infant,  which  i*e- 
mained  perfectly  at  ease  under  the  caress  of  its  long-armed 
strange  compamon.  It  seemed  to  have  some  fun  about  it, 
for  it  would  lie  in  the  bosom  of  a  gentleman  to  whom  it 
belonged,  look  him  kindly  in  the  face,  and  then,  with  its 
length  of  arm  passed  round  him,  pick  his  waistcoat  pocket 
opposite  to  the  side  on  which  it  was  reposing,  apparently 
thinking  of  nothing  at  all,  of  a  cigar,  or  anything  on  which 
it  could  lay  its  lean  lengthened  Angers.  In  the  same  spirit 
it  would  frolic  with  an  Orang.  Light  as  a  fairy,  and  quick 
in  its  unerring  motions  as  a  bird,  it  would  sportively  elude 
all  the  efforts  of  its  comparatively  unwieldy  Caliban  of  a 
playmate  to  catch  it.  Darting  suddenly  from  a  distance 
to  some  holdfast,  it  would  suspend  itself  by  its  arms  over 
the  head  of  the  Orang,  and  spin  itself  as  it  were,  like  some 
intrusive  insect,  about  the  eyes  and  nose  of  the  more  sedate 
ape,  avoiding  the  grasp  of  the  latter  with  astonishing 
adroitness.  After  a  time  it  would  suffer  itself  to  be  ciEiught 
by  the  Orang,  who  would  soon  let  it  go,  ag&in  to  resume 
its  amusing  agile  tricks  and  mercurial  motions.  Many  of 
our  readers  must  have  witnesssed  such  a  scene,  and  listened 
with  curious  attention  to  the  long,  loud,  and  not  unmusical 
notes  uttered  by  this  species,  especially  in  the  morning. 

UNGUENTS,  or  ointments,  are  unctuous  substances, 
for  external  application,  and  intended  to  answer  a  variety 
of  purposes,  according  to  their  composition.  They  are 
vanously  designated  according  to  their  nature  and  con- 
sistence. At  one  stage  of  surgery  they  were  of  a  very 
complicated  kind,  as  may  still  be  seen  in  the  so-called 
balsams  (artificial)  of  the  continental  pharmacopoeias  ;  but 
the  progress  of  modem  science  leading  to  greater  sim- 
plicity, their  numbers  are  much  reduced,  and  their  in- 
gredients fewer.  If  they  are  composed  chiefly  of  wax, 
without  resin,  and  of  oil,  with  or  without  other  more  active 
materials,  and  have  a  consistence  nearly  as  great  as  that  of 
plasters,  they  are  termed  cerates ;  when  fats  or  resin  are 
used,  so  that  the  consistence  is  scarcely  greater  than  that 
of  butter,  they  are  termed  ointments ;  if  distilled  fragrant 
waters  or  essential  oils  are  used,  they  are  termed  po- 
matums, or  pomades ;  and  occasionally,  if  the  appearance 
correspond,  some  are  termed  butters,  or  pastes,  such  as 
almond  paste,  which,  being  bland  and  emollient,  must  be 
carefully  distinguished  from  some  other  compounds  a^so 
called  butters  [Butters,  in  Pharmacy],  which  are  acrid 
and  corrosive,  such  as  butter  of  antimony,  or  violent  poi- 
sons, such  as  butter  of  arsenic.  Most  ointments  are  formed 
*  LondoQ,  linio.,  Knlslit  and  Co. 
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by  meltine  together  the  ingredients,  and  in  doing  this  the 
heat  should  never  exceed  that  of  the  boiling-point  of 
water.  To  ensure  uniformity  and  smoothness,  not  only 
should  the  ingredients  be  careftilly  stirred  while  on  the 
fire,  but  thev  should  be  strained  through  a  cloth  while  yet 
in  the  liquid  state :  if  essential  oils  are  used,  these  must  be 
added  afterwards.  Some  are  made  by  merely  triturating 
the  materials  together,  as  in  the  case  of  mercurial  oint- 
ment. No  great  quantity  of  any  ointment  should  be  pre- 
pared at  one  time,  as  they  ore  apt  to  undergo  changes, 
sometimes  very  detrimental,  either  by  the  ingredients 
acting  on  each  other,  or  by  absorbing  oxygen  from  the 
air.  Many  should  be  prepared  only  when  wanted,  such  as 
the  ointment  of  the  nitrate  of  silver. 

The  chief  use  of  ointments  is  either  by  tfllir  emollient 
qualities  to  soften  tense  or  hardened  parts,  or  to  sheath 


excoriated  parts  from  acrid  secretions  or  the  irritation  of 
the  air.  Applied  to  ulcers,  they  may,  according  to  their 
nature,  besides  excluding  the  air,  promote  the  neaJin^  if 
judiciously  used,  or  hinder  it  if  improperly  used.  For 
chapped  hands  or  rough  skins,  one  *  of  the  mildest  and 
safest  applications  is  almond -paste. 

UNGUICULATA.  Linnaeus  divided  the  Mammalia 
into  the  following  sections : — Unguiculatay  Ungulata,  and 
Mutica.  [Whales.] 

The  ■  unguiculata,  or  Clatved  Mammals,  included  the 
orders  Bruta^  Glires,  Primates^  and  Fert^. 

UrNGULA.  The  hoof  of  a  horse  looks  like  the  part  of  a 
cone  which  is  separated  from  the  part  containing  the 
vertex  by  an  oblique  plane.  Hence  such  a  solid  is  called 
an  ungula,  and  rules  for  the  determination  of  its  content 
are  given  in  books  of  mensuration. 


End  op  Volume  the  Twenty-fifth. 
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